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Preface

The 4th UPI International Conference on Technical and Vocational Education and Training was held 
in Bandung (Indonesia) on 15–16 November 2016. The conference is a biannual event, which has 
been conducted by the Universitas Pendidikan Indonesia’s TVET Research Center and the Faculty of 
Technology and Vocational Education. Like the three previous conferences, this conference received 
enthusiastic response from scholars and practitioners of TVET around the world. Participants from 
Malaysia, India, Timor Leste, and many cities in Indonesia attended this year’s conference.

Exploring the theme “Regionalization and Harmonization in TVET,” the conference featured 
Prof. Dr. Numyoot Songthanapitak, the president of the Regional Association for Vocational Teacher 
Education in Asia and the president of Rajamangala University of Technology Lanna, Thailand; 
Prof. Dr. HC. Thomas Schröder and Dr. Sven Schulte of the Technical University of Dortmund, 
Germany; Prof. Dr. Maizam Alias of the Universiti Tun Hussein Onn Malaysia; and Dr. Eng. Agus 
Setiawan of Universitas Pendidikan Indonesia as keynote speakers. Participants presented their papers, 
which are categorized under subthemes: Standardization in Regionalization and Harmonization, Skill 
and Personal Development, Social and Cultural Issues, Teaching Innovations in TVET, and Innovations 
in Engineering and Education.

There were approximately 200 submissions from various countries to the conference. The committee 
selected 70 papers to be presented in this year’s conference. These papers were then selected to be 
published in TVET@Asia online, and a conference book, published by Taylor & Francis and submitted 
for indexation in Scopus and Thomson Reuters.

Ade Gafar Abdullah,
Tutin Aryanti,

Agus Setiawan,
Asep Bayu Dani Nandiyanto, 

Ari Arifin Danuwijaya
Universitas Pendidikan Indonesia, Bandung, Indonesia
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Integrated competency-based assessment and certification 
in vocational high school in Indonesia

B. Santosa & M. Muchlas
Ahmad Dahlan University, Yogyakarta, Indonesia

ABSTRACT: The objective of this research is to find a model of Integrated Competency-Based 
Assessment (ICBA) and certification that is appropriate for implementation in Vocational High School 
(VHS). The model is a test of competence that is combined with a learning and assessment process. This 
study used research and development established by Gall et al. The results of this research found that the 
model of ICBA and certification was feasible for implementation in VHS. The model was created through 
the aspects of developing competency standards and competency-based training development in work 
practices. The competency standard was developed through setting standards of competence and suit-
ability needed for the job. The development of vocational learning is achieved through the professionalism 
of the teacher, the development of learning resources and learning models, evaluation models, and the 
reporting of learning outcomes in the form of a skills passport. Developing a competency-based assess-
ment was done in the context of the examination system by working on real jobs.

students according to the test of competency stand-
ards that apply in the workplace.

1.1 Curriculum development

While Finch and Crunkilton (1999, p. 11) state 
that the curriculum is defined as the number of 
learning activities and experiences which students 
are expected to have; it is like the direction of the 
school. Scott and Sarkees-Wircenski (2004, p. 396) 
state that the principle of a vocational education 
curriculum is derived from the needs of the world 
of work. Given the three definitions above, it can 
be concluded that the curriculum is the teaching 
and learning process that aims to improve the 
knowledge, skills, and experience of students in 
formal educational institutions, where the curricu-
lum comes from the needs of the working world.

Cumming and Wyatt-Smith (2009, p. 1) state 
that assessment (and its interface with curricu-
lum, teaching, and learning) has always been a sig-
nificant component of classroom practice. Their 
opinion suggests a scoring system linking the cur-
riculum with teaching and learning. Further, that 
in implementing the curriculum development, 
the system of learning, teaching and assessment 
should be considered.

1.2 Competency-Based Training (CBT)

According to Palomba and Banta (1993, p. 30), 
competence is a knowledge, skill, ability, quality of 

1 INTRODUCTION

Vocational High School (VHS) has the purpose 
of preparing students for work and/or continu-
ing their studies. The vocational education system 
should be able to prepare graduates to have compe-
tence in accordance with industry standards, both 
nationally and internationally. VHSs in Indonesia 
have implemented the concept of a dual system of 
education. Education and training can be done in 
schools and in industry, based on program link 
and match. Students learn the basic theory and 
practice in vocational school, then study and work 
at the company as an apprentice. This dual system 
is based on the view that vocational education will 
be efficient if  the environment in which students 
are trained is a replica of the environment where 
they will be working (Prosser & Allen, 1925).

This study sought to establish competency test 
models that combine the learning process in schools 
and learning in industry (industrial working prac-
tices) with the assessment process. The curriculum 
was developed according to the needs of industry 
and standards in the workplace. Learning at school 
or in the workplace was adapted to the results of 
curriculum development conducted by the school 
and industry. The integrated competency test model 
is a model that combines aspects of the competency 
test curriculum development, learning at school, 
and learning in industry through industry working 
practices with the assessment process/competency 
test in order to establish the  knowledge and skills of 
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personal experience, or other characteristic that is 
applicable to learning and success in school or in 
work.

According to Gonczi (1998, p. 222):

To reform vocational education and training within a 
framework of national competency standards cannot 
succeed without a change in thinking about assessment 
methods and the conceptualization of competence 
requires a holistic approach, which integrates knowl-
edge and skills with realistic workplace practices.

This statement implies that the method of 
assessment should be modified according to the 
standards of competence that have been deter-
mined. In concept, competence requires an inte-
gral approach between knowledge and the skills to 
practice in a real workplace.

1.3 Competency-Based Assessment (CBA)

Gonczi (1998, p. 38) states that CBT is character-
ized by the relationship between education/train-
ing and a Competency-Based Assessment (CBA) 
system. Competence standards are a major bench-
mark in the implementation of assessment/compe-
tency-based testing. On the other hand, CBA can 
be done while the trainees/students work in the 
workplace. Someone who is doing industry prac-
tice (on-the-job training) may be tested when they 
have been able to do the job.

Assessment is a process that involves the collec-
tion of evidence that is the basis for determining the 
progress or achievement of a student or trainee in 
relation to appropriate learning objectives (Hawke & 
Oliver, 1998, p. 244). As Miller (2008, p. 2) states, 
assessment is a broader term than test and the gen-
eral process that includes gathering, synthesizing 
and interpreting data involves informal and formal 
data. Furthermore, Finch and Crunkilton (1999, 
p. 271) stated that the assessment is the determi-
nation of the benefit or value derived from the 
curriculum (or a part of the curriculum). Assess-
ment is the process of gathering, synthesizing and 
interpreting data about the learning process as the 
implementation of the curriculum.

1.4 On-the-Job Training (OJT)

Van der Klink and Streumer (2006, p. 369) state 
that On-the-Job Training (OJT) is intended to: 
(a) increase the flexibility of learning programs 
in the workplace, (b) facilitate transfer of class-
based learning, because the workplace and place 
of learning is identical, and (c) change the nature 
of work to provide more possibilities for integra-
tion between learning and work. Van der Klink 
and Streumer are of the opinion that on-the-job 
training can be described as a workplace learning 

program whose aim is to get learning in the class-
room and in the workplace closer together so that 
the existing competence in the world of work can 
be acquired by the learners.

The importance of OJT to vocational educa-
tion is that it can add work experience. Thompson 
(1973, p. 240) states that OJT is very important 
for high-school students who want to know how it 
feels to work in certain jobs. This means that OJT 
can improve skills when students work. So, to get 
the skills to apply in the workplace, students must 
perform on-the-job training in industry.

2 RESEARCH METHODS

2.1 Model development

This study aims to develop a test model of compe-
tence in VHS and is intended to generate a prod-
uct in the form of a test model of CBA. Thus, in 
this study there is a product development activ-
ity, and therefore this research includes a form of 
Research and Development (R&D). In this case, 
the researchers chose an R&D research model 
developed by Gall et al. (2007, pp. 589–594), modi-
fied by Sukmadinata (2011, pp. 184–190).

The steps of this R&D can be described as fol-
lows. The first step is a preliminary study that pro-
vides: (a) a study of the literature on the aspects 
studied, whether derived from the theory, research, 
or field studies related to competency testing, and 
(b) the drafting of a competency test product based 
on the literature and expert judgment and conducted 
through Focus Group Discussion (FGD) with 
experts/academics and practitioners in educational 
institutions and industry/associations. The second 
step is the development of products, which consists 
of (a) a limited product trial conducted in two VHSs, 
and (b) expanded product trials conducted in four 
VHSs. The third step consists of end-product testing 
and the dissemination of the associated results.

3 RESULTS AND DISCUSSION

3.1 Result

This study was conducted in two stages: the first 
stage is done by taking a vocational course selected 
with a qualitative approach; the second stage was 
testing of the model developed on the basis of the 
research results.

3.1.1 Practice teaching and learning activities 
in VHS

Some of the findings of practices at the VHS were: 
(a) the teacher is not required to have a certificate 
of competency or to become an independent asses-
sor; (b) students learn in working groups of four 
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students, each group having a different job; (c) stu-
dents wrote a report on the practice and at the end 
of the meeting there was an evaluation; (d) not all 
of the materials tested practices; (e) students who 
failed remedial tests; (f) the result of the practices 
of the students takes the form of report cards.

3.1.2 Industrial Work Practice (IWP) in the 
workshop

Observations of the times that the students carry 
out learning in the workplace in the form of work-
ing industrial practices revealed that: (a) students 
are required to follow a program in the practice of 
industrial work; (b) students are given the freedom to 
select a location as desired; (c) students work accord-
ing to the type of work in the workshop with the 
guidance of a mechanic who was appointed during 
the performance of the IWP; (d) the students record 
all of the types of work that have been done in a daily 
journal; (e) IWP does not provide practice exams for 
students; (f) students who have qualified will get an 
IWP certificate signed jointly by the school principal 
and the leadership of the industry/workshops.

3.1.3 Vocational Practice Exam (VPE)
External assessors of the industry make no judg-
ment directly on the competencies being tested, 
due to the limited number of industry assessors. 
The number of external assessors in Yogyakarta 
VHS for the implementation of this Vocational 
Practice Exam (VPE) numbers just two people 
who cannot be fully present for the VPE. Admin-
istratively, the student assessment sheet is signed 
by two assessors, namely external assessors from 
industry and internal assessors/teachers, but tech-
nically the assessment is carried out by the inter-
nal assessor/teacher, then external assessors sign 
the assessment sheet that has been filled in by the 
internal assessors. At just two people, the number 
of external assessors is not sufficient compared to 
the number of VPE tests undertaken.

3.2 Discussion

The opinions of experts regarding these CBA mod-
els are analyzed in the discussion, based on the 
study of the theory and the data obtained. This 
part mainly consists of two parts. First, it discusses 
experts’ opinions, including existing theories and 
research results on CBA models. Second, it discusses 
the final product of CBA models of this study.

3.2.1 Competency standards development
Standard Kompetensi Kerja Nasional Indonesia 
(SKKNI) is used as a guide in developing compe-
tency standards in vocational training because the 
purpose of vocational education is to prepare stu-
dents for work. Norton (2008, pp. 17–18) suggests 
that in a standard task analysis of needs, work 

begins and ends with the development of compe-
tency profiles. Norton’s opinion suggests that, in 
the development of competency standards, there 
is a need to analyze the needs of the work, which 
is none other than already stated in SKKNI, and 
developed into a competence standard.

Another opinion, expressed by Kelly (2000, pp. 
14–15), states that in formulating basic standards 
in vocational education, concepts and basic opera-
tions and aspects of humanity, ethics and society 
need to be developed. Statements by Norton and 
Moser (2008) and Kelly (2000) confirmed that 
there needs to be a blend between the curriculum 
and SKKNI in developing competency standards 
in VHS.

3.2.2 Curriculum development
Putting a team of experts who are claimed to be 
experts on curriculum development and subjects in 
the curriculum is necessary for curriculum devel-
opment, in addition to considering business and 
industry elements. Thus, this team ideally consists of: 
(a) administrators – academics in the field of voca-
tional education; (b) instructional staff – an instruc-
tor in engineering fields; (c) support personnel – the 
developer of the curriculum/program; (d) advisory 
personnel – a committee of experts/professional asso-
ciations. The opinion of Norton and Moser (2008) 
suggests that the members who should be involved 
so that the curriculum can be developed effectively 
and efficiently include engineering education experts, 
curriculum developers, and practitioners.

Rauner (2009, p. 1582) states that in the devel-
opment of a vocational education curriculum, the 
occupational form of work is the main point of ref-
erence for the development of curricula. Rauner’s 
opinion suggests that in developing the vocational 
education curriculum, forms of work related to the 
position/task become a reference in the develop-
ment of the curriculum. Another opinion that sup-
ports consideration of the needs of students and 
social conditions was expressed by Prosser in Scott 
and Sarkees-Wircenski (2004, p. 390–391), which 
states that vocational education as an educational 
institution must expand opportunities for students 
to study or work as needed.

3.2.3 Competency-based training development
Input from a team of experts who claim that the 
module as a source of learning needs to be enriched 
with other learning resources to give students flex-
ibility, in accordance with the opinion of Norton 
and Moser (2008, pp. D1–D2), states that learning 
should be able to provide a program for individual 
development, and the learning process can take 
place in the workplace. The learning model needs 
to be developed in the direction of cooperative 
learning and in accordance with the demands of 
the curriculum, in line with the expert opinion of 
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Dewey in Clark and   Winch (2007, pp. 126–127), 
who states that vocational education has char-
acteristics that include, firstly, a curriculum that 
demonstrates relevance to the vocational needs 
and, secondly, the knowledge needed to provide a 
better approach to the learning process.

3.2.4 Development of Industrial Work Practice 
(IWP)

The expert judgment which states that there needs 
to be standardization of competence in the IWP 
program, along with the imposition of performance 
criteria in the workshop where students practice 
industrial work, was supported by the opinion of 
van der Klink and Streumer (2006, p. 375), who sug-
gest that learning in the workplace be based on train-
ing design details, such as contained in instructional 
design theory. The purpose of training is determined 
according to analysis tasks in the workplace, and 
learning materials should be developed in accordance 
with the conditions in the workplace. The standardi-
zation of competences, along with their performance 
criteria, should contribute to the skills passport of 
vocational students following an IWP program.

3.2.5 Development of an Integrated Competency-
Based Assessment (ICBA)

According to expert judgment, the development of 
an ICBA and the use of a first-party professional 
certification agency (Lembaga Sertifikasi Profesi 
Pihak-1 (LSPP-1)) at a VHS should be supported by 
strong policies and regulations. The ICBA should be 
carried out by a professional certification institution 
recognized by the certification body of the relevant 
profession in order to obtain the recognition of an 
independent agency. Under the guidelines of the 
National Professional Certification Board (Badan 
Nasional Sertifikasi Profesi (BNSP)), education and 
training institutions can seek the presence of LSPP-
1. Students are tested by LSPP-1, which has received 
accreditation from BNSP. ICBAs, in the form of col-
lecting evidence of competence, were conducted by 
LSPP-1. Students who have demonstrated evidence 
of competence have been declared competent and 
certified by LSPP-1. Students who have not been 
certified competent to work practice in industry, 
and together with students who want to gain com-
petency, are tested by LSPP-1 using patterns estab-
lished through work/simulation. Students who have 
satisfied all competency packages will receive a tech-
nician certificate and those who have got the certifi-
cate of compliance that they meet a competency have 
mastered the skill contained in the passport.

3.2.6 Final development of ICBA model
Verification is done by LSPP-1 on the results of the 
ICBAs completed by students during IWP. If the 
results are in accordance with the standards of com-

petency that have been listed in the skills passport, 
then LSPP-1 issues a certificate of competence. If the 
results are not in accordance with the criteria, then 
the student does not receive a certificate of compe-
tence. Students who have not been declared compe-
tent by the industry when implementing industrial 
working practices, are given the opportunity to fol-
low up with a competency test in a work simulation 
conducted by LSPP-1 at an assessment center in the 
VHS. The material in the ICBA covers competency 
clusters that have been listed in the skills passport 
in accordance with the student’s choice. The revised 
ICBA end models from the final product assess-
ment by the experts can be seen in Figures 1 and 2 
(see Appendix).

4 CONCLUSION

Based on the results of data analysis and discus-
sion, the results of this study can be summarized 
as follows.

1. The model for a competency test was conducted 
at VHSs in the form of the VPE, which is an inte-
gral part of the examination conducted in the 
context of the National Education Standards.

2. Barriers to ICBA implementation in VHSs are: 
(a) vocational training has yet to have independ-
ent professional certification agencies; (b) the 
VPE that has been used to date is based on a 
simulation of real work patterns; (c) the certifi-
cates of competency issued by VHSs have not 
received recognition from an independent pro-
fessional certification agency.

3. The ICBA model we have developed for VHSs 
includes: (a) competency standards developed 
according to a blend of SKKNI for the auto-
motive industry with Standar Kompetensi 
Lulusan (SKL); (b) synchronization with the 
syllabus requirements of existing jobs in indus-
try, reviewed regularly every year; (c) compo-
nents of vocational learning such as teachers 
becoming independent assessors, students gain-
ing material soft skills through the inculcation 
of a Kaizen culture, progress reports in the form 
of skills passports, and VHSs having TUK, and 
becoming independent professional certifica-
tion agencies; (d) students carrying out IWP 
with a focus on clusters of competence, with 
competency tests conducted on the basis of a 
real job in the industry.

4. The ICBA model that is feasible in VHSs is a 
competency test that combines the learning 
process with a process of assessment/examina-
tion conducted when students carry out indus-
trial work practice and based on a pattern of 
student work on real jobs.
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APPENDIX

Figure 1. ICBA flow chart.

DEVELOPMENT OF COMPETENCE 
STANDARD: 

DEVELOPMENT OF CURRICULUM: 
1. Curriculum synchronization with 
industry do every year. 1. Develop by Indonesian Competence 

Standard, standard of education, and 
industry needs. 
2. Competence standard breakdown in 
criteria of working performance 

~ 2. Legalization and signature by VHS 
Principal, Industry Association, School 
Committee, and Education Department 
Office 

I 

LEARNING PRACTICE IN VHS: 
1. Teacher must have a competence certificate and be an independent assessor. 
2. Leaminng model in competency-based training (CBT) 
3. Skills passport includes basic skills (VHS) and working skills (industry) 
4. Student gets a soft skills 
5. VHS has assessment centre 

1 
WORKING PRACTICE IN INDUSTRY: 

1. Student chooses industry has memorandum of understanding with VHS 
2. Before working practice in industry, student must be observer in the industry and 
choose the focus competencies and must be agreed by industry. 
3. Assessment must be implemented in real job. 
4. Supervisor assesses student. 
5. Material of CBA is cluster competencies referring to industry job. 
6. Result of CBA must be recorded in the skills passport. 

I 

INTEGRA TED COMPETENCY-BASED 
ASSESSMENT: 

1. VHS has Institution ofProfession 
Certification First Party (Lembaga Sertifikasi 
Porfesi Pihak Pertamal LSPP-1). 
2. LSPP-1 arranges Competency-Based 
Assessment and assessment centre appropriate 
to student choice. 
3. LSPP-1 verifies the student competencies in 
Skills Passport 
4. Skills Passport becomes evidence in the 
determination of student competence. 

OUTPUT: 
1. Certificates of competence are issued for the 
competence that student gets. 

________. 2. Skills passport and certificate of competence 
are combined unit. 
3. Certificates of competence issued by Profession 
Certification First Party (Lembaga Sertifikasi 
Profesi Pihak Pertama I LSPP-1) 
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Figure 2. ICBA model.
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Basic competencies for electrical power engineering in vocational 
high schools

G. Tjahjono & T. Setiawaty
Program Studi Pendidikan Teknik Elektro, Fakultas Keguruan dan Ilmu Pendidikan, 
Universitas Nusa Cendana, Nusa Tenggara Tim., Indonesia 

ABSTRACT: This study aims to describe the basic competencies in the electricity sector in the field of 
electrical power distribution techniques. This study employed the DACUM (developing a curriculum) 
method of analysis and the Delphi technique. The research sample was the working operatives and techni-
cians of PT PLN (Persero), who were used as a source to obtain data on the technical competence of the 
electricity sector workforce. The research object was the engineering competencies in the field of electrical 
energy in the Network Service Area in Yogyakarta Special Territory. The results of the study were that: 
(1) there are three groups of jobs and 30 components of duty that form the basic field competence in the 
operation and maintenance sub-competencies of power distribution engineering expertise; (2) there are 
150 job tasks that form the basic field competence in the operation and maintenance sub-competencies of 
power distribution engineering expertise.

has not seemed to touch on self-development in 
relation to the adaptability of students. It suggests 
that the majority of vocational graduates cannot 
be easily absorbed into the workforce because their 
capacity is not in accordance with the demands of 
the working world. It is in terms of the conditions, 
among other things, that the vocational curriculum 
needs to be improved, according to the demands 
of the world of work and national competency 
standards. Further, it is the need to equip gradu-
ates with the ability to adapt to the development of 
science and technology in the basic competencies 
of their vocation.

Basic competency is a capability of learners 
that has to be possessed in certain subjects as an 
indicator of having developed reference levels of 
competency (Badan Standar Nasional Pendidikan 
(BNSP), 2007). The basic competency of voca-
tional high school students is a competency that is 
required by students in carrying out their studies in 
order to achieve minimal competence as a graduate 
in unit-level education. Basic competency includes 
several components within it, such as tasks, skills, 
attitudes, values, and the knowledge needed for the 
success of the task (Finch et al., 1999).

Based on the explanation above, the following 
issues can be identified: (1) vocational students 
need a certain level of competency to undertake 
an internship or a certain expertise in the end unit 
of vocational education as a preparation to enter 
the workforce; (2) curriculum or vocational com-
petency standards should be designed in such a 

1 INTRODUCTION

The Ministry of Energy and Mineral Resources 
(Keputusan Menteri ESDM Nomor 2053.k/40/
MEM/2001, tahun 2001) requires that all profes-
sionals in the electricity sector have competency 
certification. The establishment and enforcement 
of Power Engineering Competency Standards of 
Electricity can be described as follows (Keputusan 
Menteri ESDM Nomor 2052.k/40/MEM/2001, 
tahun 2001): (1) every technician working in the 
electricity sector business must have a certificate 
of competence issued by professional associations 
and accredited by the Accrediting Commission; 
(2) to meet the level of competency required, every 
technician in the electricity sector business needs 
to take part in education and training carried out 
by authorized institutions.

As a consequence of these two requirements, it 
appears that an institution of vocational educa-
tion (i.e. vocational high schools) should be able 
to prepare its graduates to compete to achieve jobs 
in the electricity sector according to the demands 
of the industry, which means preparing graduates 
with competency standards in accordance with 
the demands of labor professionals working in 
electrification.

Most vocational high school graduates are less 
able to adjust to changes or developments in sci-
ence and technology and are not easily retrained in 
their shortcomings (Depdiknas, 2007). These find-
ings indicate that learning in vocational high school 
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way that they address the needs of employment; 
(3) the industrial world needs a competency in 
vocational graduates that is in accordance with 
competency standards in the industrial world, so 
special concern should be paid to competency in 
the graduates of vocational schools; (4) vocational 
high school should be able to prepare its graduates 
to compete to achieve jobs in the electricity sector 
according to the demands of the industry, that is, 
to prepare graduates with competency standards 
in accordance with the demands of the profes-
sional workforce of the electricity sector; (5) an in-
depth study of the basic competencies required by 
vocational high school is required in order to align 
the learning process more closely and match it with 
jobs in industry.

2 METHOD

This study used DACUM (developing a curricu-
lum) analysis and in-depth interviews. DACUM 
analysis is used to carry out a job analysis, while 
the in-depth interviews were used to deepen the 
analysis of the work, especially on the subcompo-
nents work activities, through a process of mean-
ingful communication with experts or superiors, 
which within this case was the manager. To obtain 
data on the technical competency of the workforce 
in electrification, the sample for the research were 
the working operatives and technicians of PT PLN 
(Persero). The object of the research is the field of 
engineering competency in electrification expertise 
in the Service Area Network in Yogyakarta. Data 
validation was done through validation of the 
DACUM job analysis tool, which refers to five sets 
of guidance (Norton & Moser, 2008): (1) the crite-
ria for the participants or expert workers; (2) the 
criteria for the duty statement; (3) the guidelines 
for the development of the duty statement; (4) the 
criteria for the task statement; (5) the criteria for 
the work activities.

3 RESULT AND DISCUSSION

3.1 Description of basic competence in electricity 
distribution technical expertise

3.1.1 Occupational cluster
Work on the group profiles for the medium-voltage 
20-kilovolt (kV) distribution network showed there 
are three groups of field work (occupational clus-
ters) that are required to form a basic competence 
in electricity distribution techniques (see Table 1). 
These work groups are as follows: (1) operation of 
the 20 kV network; (2) maintenance of the 20 kV 
network; (3) handling of medium-voltage net-
work disruption. The symbols for individual work 

obligations are A to Z and AA to DD. The group 
of jobs involved in operation of the 20 kV network 
are A, B, C, D, E and F. The work group for main-
tenance of the 20 kV network involves jobs G, H, 
I, J, K, L, M and N. The work group for handling 
medium-voltage network disruption involves jobs 
O, P, Q, R, S, T, U, V, W, X, Y, Z, AA, BB, CC 
and DD.

3.1.2 Duty components
Group profiling of the field work involved in 
medium-voltage 20  kV distribution network 
showed as many as 30 work obligations (duties) 
being required to establish basic competence in 
electricity distribution techniques.

3.1.3 Task components
Competency profiles for field engineering on the 
20 kV distribution network identified five princi-
pal tasks that were needed to form a basic com-
petence in technical electricity distribution as 
follows: planning the implementation of the work; 
preparing for the execution of the work; carrying 
out the work; reporting on the implementation of 
the work; evaluating the results of the implementa-
tion work (see Table 2). The five task components 
apply to each of the respective obligations of the 
job (duty); because the field of 20 kV distribution 
has 30 job obligations, the total number of duties 
numbers 150  separate jobs that can be assigned 
and included to form basic competence in electric-
ity distribution techniques.

3.2 Data analysis of basic competence in 
electricity distribution technical expertise

Analysis of the data refers to the analysis of 
the content, which is: (1) occupational clusters; 
(2) duty components; (3) task components.

3.2.1 Occupational clusters
Group work produced as many as three groups of 
statements of work, building upon ten basic types 
of equipment used in medium-voltage 20 kV net-
work distribution, which are: (1) medium-voltage 
networks pole; (2) conductor; (3) insulator; (4) 
cubicles; (5) air breaker switch (ABSW); (6) load 
breaker switch (LBS); (7) recloser; (8) sectionalizer; 
(9) FCO (Fuse Cut-Out); (10) transformer, consist-
ing of 1-phase and 3-phase transformers.

The placement of work groups in column two 
of Table 1, following the types of equipment used 
in 20  kV medium-voltage distribution networks 
shown in column one, produces three main areas of 
work or groups of job, where each is connected with 
identified obligations. The obligations identified 
include: (1) the operation of the 20 kV network—
A, B, C, D, E, F; (2) the maintenance of a 20 kV 
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network—G, H, I, J, K, L, M, N; (3) the handling 
of disruption to a medium-voltage network—O, P, 
Q, R, S, T, U, V, W, X, Y, Z, AA, BB, CC, DD.

These three field-derived work groups of the 
20  kV medium-voltage distribution network pro-
vide a reference to define the components and 
sub-competency fields of the distribution network. 
The components refer to the work obligations or 
job duties. The sub-competencies are the associ-
ated work activities, knowledge, tools and work 
equipment, as well as work attitude.

3.2.2 Duty components
The work liabilities produced are built according 
to the DACUM obligation (duty) guidelines crite-
ria (Norton & Moser, 2008).

There are as many as 30 work obligations in the 
field of 20  kV distribution network engineering, 
coded A to DD. The work liability component is 
part of certain occupational groups. The first work-
ing group consists of six work obligations, namely 
A, B, C, D, E and F. The second work group con-
sists of eight work obligations, namely G, H, I, J, 

Table 1. Occupational cluster and duty components of technical skills for electricity distribution competency.

Equipment of
medium-voltage 20 kV
networks

Occupation
cluster (Job duty/Function)

Medium-Voltage Networks Pole.
Conductor.
Isolator.

Operation of 20 kV network: 
A, B, C, D, E, F.

Operation of Cubicle (Outgoing).
Operation of Recloser (PBO).
Operation of Sectionalizer.
Operation of Load Breaker Switch (LBS).
Operation of Air Breaker Switch (ABSW).
Operation of Fuse Cut-Out (FCO).

Cubicles.
Air Breaker Switch (ABSW).
Load Breaker Switch (LBS).
Recloser.
Sectionalizer.

Maintenance of 20 kV 
network: G, H, I, J, 
K, L, M, N.

Maintenance of medium-voltage wires 
without work in a steady-state voltage.

Maintenance of ABSW without work in a 
state-voltage.

Maintenance of Isolator without work in a 
steady-state voltage.

Maintenance of Pole (medium voltage).
Maintenance of Distribution transformer.
Maintenance of Cubicles (Outgoing).
Maintenance of Recloser & Sectionalizer.
Maintenance of FCO without work in a 

steady-state voltage.
FCO (Fuse Cut-Out).
Transformer:
1-phase;
3-phase.

Trouble-shooting of 
medium-voltage networks:
O, P, Q, R, 
S, T, U, V, W, X, Y, Z, 
AA, BB, CC, DD.

Maintenance of Cross Arm without work 
in a steady-state voltage.

Troubleshooting of medium-voltage 
networks.

Troubleshooting of ABSW (air breaker 
switch).

Troubleshooting of distribution transformer 
without work in a steady-state voltage.

Troubleshooting of Breaker Trip.
Troubleshooting of SLP (Saluran Luar 

Pelayanan – outlet service) – SMP (Salu-
ran Masuk Pelayanan – service line).

Troubleshooting of APP (Alat Pembatas 
dan Pengukuran – limiting and measuring 
device).

Demolition of FCO (Fuse Cut-Out) Tap 1 
Phase.

Substitution of FCO Tap 1 Phase.
Demolition of 3-phase Transformer.
Replacement of 3-phase Transformer.
Installation of 3-phase Transformer.
Replacement of CSP (Complete Self-

Protection) 1-phase transformer.
Demolition of CSP 1-phase Transformer.
Installation of CSP 1-phase Transformer.
Replacement of Fuse Link.



14

Table 2. Task components shaping basic employment competence in mechanical electricity distribution expertise.

No. Plan Preparation Implementation Reporting Evaluation

1. Planning for the 
implementation 
of the Cubicle 
(Outgoing) 
operation.

Preparing for the 
implementation 
of the Cubicle 
(Outgoing) 
operation.

Implementation 
of the Cubicle 
(Outgoing) 
operation.

Report on the 
implementation 
of the Cubicle 
(Outgoing) 
operation.

Evaluating the 
results of the 
implementation 
of the Cubicle 
(Outgoing) 
operation.

2. Planning for the 
implementation 
of the Recloser 
operation.

Preparing for the 
implementation 
of the Recloser 
operation.

Implementation of 
the Recloser 
operation.

Report on the 
implementation 
of the Recloser 
operation.

Evaluating the 
results of the 
implementation 
of the Recloser 
operation.

3. Planning for the 
implementation of 
the Sectionalizer 
operation.

Preparing for the 
implementation 
of the Sectionalizer 
operation.

Implementation of 
the Sectionalizer 
operation.

Report on the 
implementation of 
the Sectionalizer 
operation.

Evaluating the 
results of the 
implementation 
of the Sectionalizer 
operation.

4. Planning for the 
implementation of 
the Load Breaker 
Switch (LBS) 
operation.

Preparing for the 
implementation of 
the Load Breaker 
Switch (LBS) 
operation.

Implementation of 
the Load Breaker 
Switch (LBS) 
operation.

Report on the 
implementation 
of the Load Breaker 
Switch (LBS) 
operation.

Evaluating the 
results of the 
implementation 
of the Load 
Breaker Switch 
(LBS) operation.

5. Planning for the 
implementation 
of the Air Breaker 
Switch (ABSW) 
operation.

Preparing for the 
implementation 
of the Air Breaker 
Switch (ABSW) 
operation.

Implementation of 
the Air Breaker 
Switch (ABSW) 
operation.

Report on the 
implementation 
of the Air 
Breaker Switch 
(ABSW) operation.

Evaluating the 
results of the 
implementation 
of the Air Breaker 
Switch (ABSW) 
operation.

6. Planning for the 
implementation of 
the Fuse Cut-Out 
(FCO) operation.

Preparing for the 
implementation of 
the Fuse Cut-Out 
(FCO) operation.

Implementation of 
the Fuse Cut-Out 
(FCO) operation.

Report on the 
implementation 
of the Fuse Cut-Out 
(FCO) operation.

Evaluating the 
results of the 
implementation 
of the Fuse 
Cut-Out (FCO) 
operation.

Table 3. Frequency of key technical skills in electricity distribution competencies.

No. Job description

Frequency of key competencies

01 02 03 04 05 06 07

1 Planning for the implementation of the 
Cubicle (Outgoing) operation

 1 – 66  1 –  1  1

2 Preparing for the implementation of the 
Cubicle (Outgoing) operation

 1 65  1  1 – –  2

3 Implementation of the Cubicle 
(Outgoing) operation

 1 – –  2 65 –  2

4 Report on the implementation of the 
Cubicle (Outgoing) operation

66 –  1 – –  2  1

5 Evaluating the results of the implementation 
of the Cubicle (Outgoing) operation

– – –  1 – 68  1

Information:
01 – Ability to collect, organize and analyze information.
02 – Ability to communicate ideas and information.
03 – Ability to plan and organize activities.
04 – Ability to work with other people and groups.
05 – Being able to use the ideas and mathematical techniques.
06 – Ability to solve problems.
07 – Being able to use technology.
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K, L, M and N. The third work group consists of 
sixteen work obligations, which are O, P, Q, R, S, 
T, U, V, W, X, Y, Z, AA, BB, CC and DD.

3.2.3 Task components
The components produced take the form of work 
tasks built upon statements of the criteria for the 
duties and the guidelines for the development of 
the duties (Norton & Moser, 2008).

There are five basic tasks of work in the field 
of 20  kV medium-voltage distribution networks, 
which are: planning, preparing, executing, creat-
ing reports, and evaluating the implementation 
of the specific job. The result is 150 component 
work tasks, coded from A.1, A.2, A.3, A.4 and A.5 
through to DD.1, DD.2, DD.3, DD.4 and DD.5.

The frequency of different work levels in the 
field of 20 kV distribution network competency is 
shown in Table 4. In general, the planning of the 
implementation and the evaluation of the results 
of the implementation operation are the job duties 
that have the highest frequency of level-03 compe-
tencies, which involve: (1) being able to determine 
the appropriate principles and processes; (2) being 
capable of evaluating and remodeling the proc-
esses; (3) being capable of determining the criteria 
for evaluating the process.

The job duties that have the highest frequency 
at the next working level (level-02) are preparing 
for the implementation, and performing the opera-
tion, where operatives should be able to manage 
the process and determine the criteria for evalu-
ating the process. The job of making a report on 
the implementation operation has the highest 
frequency of level-01 competencies, where the 
operative should be able to implement predefined 
processes and assess quality based on predeter-
mined criteria.

4 CONCLUSION

The conclusions of this study are that: (1) there 
are three groups of up to 30  jobs and job liabil-
ity components forming the basic competences 
for the fields of operational and maintenance sub-
competencies in power distribution engineering 
expertise; (2) there are as many as 150  job tasks 
forming the basic competences in the fields of 
operational and maintenance sub-competencies in 
power distribution engineering expertise.
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implementation in Indonesia
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ABSTRACT: To develop the Technical and Vocational Education Training (TVET) system in Indone-
sia, competency standards have been borrowed globally and implemented as part of the national agenda 
for skills recognition and qualifications. Little research exists regarding the effectiveness of the imple-
mentation of the Indonesian version of competency standards, named Indonesian National Competency 
Standards (SKKNI), in Indonesian TVET institutions. This study conducted empirical surveys based on 
comprehensive questionnaires, followed by individual and group semi-structured interviews, as well as 
the analyses of relevant documents. It involved participants from two types of institutions in Indonesian 
TVET that were managed by two different ministries, together with implementers from relevant institu-
tions. The first institution type were the Vocational Training Centers (BLKs) of the Ministry of Man-
power, which assumed the leadership of the development of the SKKNI policy. The second type were the 
Vocational Senior Secondary Schools (SMKs) of the Ministry of Education and Culture, which was the 
main regulator and provider of education and training in education institutions nationally. Our findings 
revealed that: the policy of SKKNI was poorly established; the resources for implementation of SKKNI 
(financial, curricular and training workshops) were limited; there was tension and rivalry between the two 
ministries and a lack of coordination and cooperation in implementation; the commitment of implement-
ers was generally insufficient, although participants from a small number of TVET institutions implement-
ing the SKKNI showed a high commitment to implementation; the support from external stakeholders 
(industry and the public) was insufficient; teacher disposition was a significant contributor and predictor 
of teacher performance in implementing two aspects of SKKNI (certification and curricular aspects), 
with certified teachers showing better disposition and performance in implementing SKKNI.

of Technical and Vocational Education and Train-
ing (TVET) globally is the introduction of com-
petency standards in its systems (ILO, 2006, 2009; 
Stanwick, 2009).

In Indonesia, the idea of competency standards 
was linked to the earlier suggestion of Paspor Ket-
erampilan (Skills Passport), which was proposed 
in 1997 in the document Keterampilan Menjelang 
2020 untuk Era Global (Skills toward 2020 for a 
Global Era) from the Ministry of Education and 
Culture (MoEC) (Supriadi, 2002). However, this 
proposal was never established or implemented 
due to the economic and political crisis at the end 
of the 1990s.

Six years later, a similar agenda of developing 
the Skills Passport emerged once more, under a 
different name of ‘national competency stand-
ards’, when the 2003 Manpower Act was prom-
ulgated. On this occasion, the resurfacing of the 
initiative to develop competency standards was led 
by the Ministry of Manpower (MoM) and not by 
the MoEC (the ministry that originally proposed 
the idea of the Skills Passport).

1 INTRODUCTION

According to the 2003 Act of the National Educa-
tion System, the basic mission of Vocational Senior 
Secondary Schools (SMKs) is preparing students 
for a specific job (Undang-Undang, 2003). How-
ever, relevant studies have identified that the unem-
ployment rate of SMK graduates is higher than 
that of senior high school (Sekolah Menengah Atas 
or SMA) graduates (BPS, 2010, 2013; Chen, 2009; 
Suryadarma et al., 2007). As a result, the relevance 
of SMKs have attracted public concern, and the 
government has been dealing with this challenge 
for decades (Kemendikbud, 2007, 2011, 2012; 
Kurnia et  al., 2014; Supriadi, 2002). Efforts have 
been made to improve the relevance of SMK to 
the jobs market. These efforts have been focused 
on improving teacher quality, building workshop 
facilities and developing curriculum relevant to 
industry demands (Kemendikbud, 2007, 2011, 
2012; Kurnia et al., 2014). However, the relevance 
of SMK to the job market is still problematic. One 
of the emerging models in improving the relevance 
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The Ministerial Regulation concerning the Proce-
dure for the Development of the Indonesian National 
Competency Standards (SKKNI) addresses two 
main aspects: the first is SKKNI as a framework for 
certification of profession (also known as certifica-
tion of competency), and the second is SKKNI as 
a framework for Competency-Based Education and 
Training (CBET) (Peraturan, 2012). The 2003 Man-
power Act also stipulated the establishment of an 
implementation agency in the area of SKKNI as an 
institution responsible for certification of profession 
(Peraturan, 2007). In August 2004, the Indonesian 
government put into effect Presidential Regulation 
No 23 regarding the Indonesian Professional Certifi-
cation Authority (BNSP) (Peraturan, 2004).

Despite the strong legal standing of the BNSP, 
which was directly responsible to the Indonesian 
President, a report by the BNSP noted that the 
performance of the certification aspect of SKKNI 
was far from satisfactory. The report showed that 
ten years after the 2003 promulgation, certifica-
tion activities involved 19,052 certified assessors 
across the country, 115 certified master assessors 
(qualified as a trainer of assessors), and 41 certi-
fied lead assessors (qualified as a trainer of asses-
sors and as a chief  of certification processes), with 
a total number of SKKNI certificates awarded 
of 2,086,688. This number was low compared to 
the government target of five million certification 
awards by 2014 (BNSP, 2014a).

In its basic mission of preparing students for a 
specific job, SMKs have to cope with an unequal 
distribution in the number of teachers and time 
allocation for core vocational subjects (the Produk-
tif subjects) when compared to the two other subject 
groups, and the poor quality of training workshops 
(Kemendikbud, 2012; Wastandar, 2012).

In contrast to SMKs, the Balai Latihan Kerja 
(BLK) vocational training centers established to 
help senior high school graduates develop special-
ized skills, which are directly under the auspices of 
the MoM, have stronger regulations to guide imple-
mentation of the two aspects (certification and cur-
riculum) of SKKNI. Government Regulation No 
31 (2006) mandates BLKs to implement SKKNI as 
a resource for CBET and certification of compe-
tency as the framework to develop students’ com-
petency (Peraturan, 2006). However, reports reveal 
that the implementation of CBET and certification 
of competency in BLKs has so far been unsuccess-
ful. Little is known about the factors relating to the 
failure of the delivery of SKKNI in BLKs, which 
are under the management of the ministry regulat-
ing the policy (the MoM).

The government regulation stated that the devel-
opment of competency standards in SKKNI should 
adopt the Regional Model Competency Standards 
(RMCS) of the International Labour Organiza-
tion’s regional office in Bangkok, Thailand (ILO, 

2006). This adoption thereby located the Indone-
sian SKKNI as part of the regional and global con-
text of the policy. The following section links the 
development of SKKNI to its international context.

The SKKNI policy has been in place for more than 
a decade. Regulations for implementation have been 
developed, implementing agencies have been estab-
lished and programs related to the curriculum and 
the certification aspects of the policy have been car-
ried out. Despite these efforts, little is known about its 
effectiveness because it is very difficult to find reports 
of how the policy has performed and what the subse-
quent outcomes of the policy have been.

2 LITERATURE REVIEW

Global interest in National Competency Standards 
(NCS) and National Qualifications Frameworks 
(NQF) arose because of a number of political and 
economic factors. The assumption that employers 
are in the best position to identify training needs is 
reflected in the primary role of the private sector in 
neo-liberal economies (Allais, 2003; Young, 2005). 
Most of the development of NCS is led by the pri-
vate sector rather than by unions or governments 
(Young, 2009). The second political context of the 
development of NCS/NQF is shown by the initial 
motive of certifying otherwise unqualified school 
leavers (Young, 2005); previously, the unqualified 
workforce only had opportunities for employment 
in manual jobs. The third political function of 
the development of NQF is to provide a political 
instrument to control employers (Young, 2009). 
The gap between the training sector and the work-
place is a persistent problem. NCS/NQF, there-
fore, switches control from educational providers 
to employers in the determination of workforce 
employability (Allais, 2007; Young, 2003).

Much research into NCS/NQF reveals that pol-
icy borrowing has extended into the global adoption 
of NCS (Allais, 2010; Chakroun, 2010; Ernsberger, 
2012). The most borrowed model of policy for NQF 
comes from three countries, England, Scotland and 
New Zealand, where NQFs have been in place since 
the 1980s (Young, 2005). Nowadays, more than 
138 countries have implemented, or are adopting, 
NQF into their national policy (Young & Allais, 
2013b). Allais (2010) categorizes the adoption of 
NQF by a country into five stages, which are: (1) a 
country with official establishment through policy/
regulation and a framework for the NQF objective; 
(2) a country that is in the process of development 
and implementation of NQF; (3) a country that 
is exploring how the model of NQF sits within its 
national context; (4) a country that is considering 
NQF adoption; (5) a country that has established or 
is establishing a competency or competency-based 
framework with different levels and areas.
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In Indonesia, as we have already seen, the con-
cept of SKKNI grew from Paspor Keterampilan 
(Skills Passport) that was first proposed in 1997 by 
the Ministry of Education and Culture (MoEC). 
The proposal covered four levels of competency, 
which included international standards, regional 
standards, national standards and general skills as a 
passport to work in home and small industries with 
the emphasis on improving livelihoods in rural and 
remote areas (Supriadi, 2002, p. 453). However, this 
proposal did not materialize due to the Indonesian 
economic and political crisis at the end of the 1990s.

The Indonesian government established a spe-
cial agency responsible for the implementation of 
certification of competency under the SKKNI 
framework. The establishment of the National 
Authority for Certification of Profession (BNSP) 
was mandated by the 2003 Manpower Act, Article 
18 Paragraph 4. According to a report published 
in 2014, the BNSP established 113 professional 
certification bodies (LSPs) in 2013 and increased 
these to 133  in 2014; the figure was expected to 
reach 300 in 2015 (BNSP, 2014b). According to the 
same report, there were 1,715 assessment centers 
(TUKs), 7,881 assessors and 1,954,858 certificates 
of competency granted in the period from 2006 to 
2013 (Kemenakertrans, 2013).

A study by Allais (2010) identified underlying 
issues in the implementation of NCS/NQF. The 
first topic identified was the eminent relationship 
between competency standards and the qualifica-
tion framework. In Botswana, there were ‘qualifi-
cations consisting of parts which could be separately 
awarded, and which were defined through learning 
outcomes or competencies’ (Allais, 2010, p. 39). In 
Sri Lanka, ‘there is a seven-level National Voca-
tional Qualification Framework which so far has 
competency standards for 45 qualifications, based 
on 63 skills standards’. In the first instance, the 
problematic implementation of competency stand-
ards as a foundation of qualification was revealed. 
Thus, in Botswana, the development of compe-
tency standards was reported as slow and ‘most 
training providers do not offer courses based on the 
newly developed standards’ (Allais, 2010, p. 40). 
A similar problem was reported in South Africa, 
where ‘most of the outcomes-based qualification 
and unit standards (another term for competency 
standards) have never been used’.

In achieving the purpose of the current study, 
the implementation of SKKNI was evaluated 
under the lens of the Van Meter and Van Horn 
(1975) implementation model. In analyzing the 
implementation process, this model is consid-
ered as simpler by virtue of proposing six broad 
variables, which include standards and objectives, 
resources, inter-organizational communication, the 
characteristics of the implementing agencies, the 
economic, social and political conditions (external 

factors), and the disposition of implementers (Hill 
& Hupe, 2002; Van Horn & Van Meter, 1977). In 
developing their theoretical framework, Van Meter 
and Van Horn describe themselves as having been 
‘guided by three bodies of literature’ (1975, p. 453). 
The first is organizational theory, and particularly 
work on organizational change; the second is stud-
ies of the impact of public policy and, in particular, 
of the impact of judicial decisions and third, some 
studies of intergovernmental relations (Van Horn 
& Van Meter, 1977; Van Meter & Van Horn, 1975).

The Van Meter and Van Horn model of implemen-
tation analysis extensively utilizes existing studies of 
policy implementation (Hill & Hupe, 2002; O’Toole, 
1986). These include the study by Zeelen et al. (2011) 
evaluating the implementation of vocational educa-
tion in South Africa, the study by Harris (2013) evalu-
ating the sport development program in the UK, the 
study by Webster (2005) of education policy in the 
USA, the study by Marsh and Walker (2006) of hous-
ing policy in the UK, the study of sport policy in Nor-
way by Skille (2008), and the study of Baharom (2008) 
in evaluating the implementation of human resources 
development in Malaysian public universities.

3 METHOD OF THE STUDY

The current study consists of quantitative and 
qualitative components, which provide distinc-
tive approaches in educational policy study. As 
both components are combined in answering the 
research questions, the research design can be clas-
sified as mixed-method. Creswell and Clark (2011) 
describe mixed-method research as a mixing proce-
dure for collecting and analyzing quantitative and 
qualitative research in a single study to understand 
research problems. The benefit is that mixed meth-
ods can provide opportunities for analyzing mul-
tidimensional realities through a variety of data 
resources and data collection techniques (Johnson 
& Onwuegbuzie, 2004). However, mixed-method 
research not only combines two different strands 
of research, it also involves merging, integrating, 
linking, embedding or mixing quantitative and 
qualitative data (Creswell et al., 2003).

The quantitative data was collected using ques-
tionnaires with teachers at Vocational Training 
Centers (BLKs) and Vocational Senior Second-
ary Schools (SMKs). The qualitative data for this 
study was collected using semi-structured inter-
views with senior officials in the various relevant 
institutions (BLKs, SMKs, MoEC, MoM, TUKs, 
LSPs, BKSP and BNSP) as well as teachers. 
Interviews were also conducted with the national 
authorities of the SKKNI in the MoM, the BNSP 
and a human resources person in the MoEC.

The analysis of the data gathered from the survey 
method focused on descriptive aspects of samples 
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(descriptive analysis), comparative analyses among 
the relevant variables, exploratory factor analysis 
and correlation between the disposition and per-
formance of teachers. The quantitative data analy-
sis for this study included (1) descriptive analysis, (2) 
exploratory factor analysis, and (3) regression anal-
ysis. The four areas of quantitative analysis were 
facilitated by IBM SPSS (2013, Version 20) statis-
tical software. The analysis of the qualitative data 
applied thematic analysis using as the coding refer-
ences the five factors in the implementation process 
described by Van Meter and Van Horn (1975), and 
the six conditions of effective implementation con-
ceptualized by Sabatier and Mazmanian.

4 RESULTS

4.1 The macro indicators of implementation 
performance

At the macro level, the implementation of the 
SKKNI in two types of TVET institution in 
Yogyakarta province was found to be ineffective. 
More than ten years since the promulgation of the 
policy of SKKNI, only five percent of TVET insti-
tutions have established TUKs, all being SMKs 
and none BLKs. The establishment of a TUK in 
the TVET sector is regarded as a key indicator of 
SKKNI policy implementation. There were TUKs 
in four courses (curriculum clusters of competencies) 
out of the 45 courses offered in the SMKs (8.89%). 
Young and Allais (2013) have identified that the suc-
cess of certification of competency is dependent on 
the availability of assessment centers and assessors. 
The limited number of TUKs in TVET institutions 
in the province indicates that the implementation of 
SKKNI at institutional level has been ineffective.

The second macro-level indicator for the effec-
tiveness of the implementation was measured by 
the participation rate of teachers and students 
in the certification of competency process under 
SKKNI. After a period of more than ten years 
since implementation, the number of certified 
teachers and students was small compared to the 
total numbers of teachers and students enrolled. 
The percentage of teachers certified in their area 
of competency was 37.63% and the percentage of 
students involved in certification of competency 
was less than one percent.

4.2 The micro indicator of implementation 
performance

The effectiveness of the policy at the micro level 
was measured by assessing teachers’ performance in 
implementing two aspects of SKKNI in their teach-
ing activities. The results from statistical analysis of 
the questionnaires show that teachers in BLKs and 

SMKs had, at some level, implemented the certifi-
cation and curriculum aspects of SKKNI in their 
teaching activities. However, teachers’ performance 
at this micro level seemed insufficient to facilitate 
implementation at the institutional (macro) level 
by, for example, establishing TUKs or sending stu-
dents for certification. Teachers’ performance in 
implementing SKKNI in the classroom may influ-
ence students’ competency, but without the estab-
lishment of TUKs and professional development/
training courses for teachers, success in implement-
ing the policy is unlikely. Successful implementa-
tion of policy requires adequate financial resources, 
training workshop facilities, and a commitment by 
teachers/principals/staff to organize these activities 
and other managerial support.

5 CONCLUSION

The results of the analysis led us to conclude that 
more than a decade after the promulgation of the 
SKKNI policy, the implementation has been inef-
fective. Accordingly, Indonesian TVET sectors 
have, so far, not received any significant benefit 
from the promises of the global policy of compe-
tency standards, not to mention the impact of the 
policy on society. Complex problems in the five 
factors involved in implementation processes have 
hindered the adoption of SKKNI by the TVET 
sector as an instrument for improving its relevance 
to the job market.

The absence of comprehensive study underpin-
ning the policy-making process suggests that the gov-
ernment intended simply to imitate the global trend 
without making serious commitment and effort to 
learn how the policy works in other countries. The 
recent hasty initiative to accelerate the implementa-
tion of SKKNI in reaction to the regional free flow 
of skilled labor under the agreement associated 
with the Association of South East Asian Nations 
(ASEAN) Economic Community, which comes into 
effect in 2015, further demonstrates the frivolous 
attitude of the government to the policy.

The findings of the current study suggest that 
policy borrowed from developed countries or an 
international agency will not be effectively imple-
mented without fulfilling the key implementation 
factors, including sufficient understanding of the 
local context and the uniqueness of the policy 
environment. The analysis of the SKKNI policy 
implementation process provides an overarching 
perspective on how a local policy environment 
affects the ineffectiveness of a borrowed policy.

5.1 Policy implications and recommendations

Given the findings outlined above, three policy rec-
ommendations are proposed. First, the conclusion 
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can be drawn from the results reported that the 
implementation of SKKNI was ineffective because 
of a poorly formulated policy, inconsistencies in the 
policy, sectorial ego and inter-ministerial rivalry, 
and the fragmented authority and management 
of TVET. The SKKNI policy needs to be reorgan-
ized to harmonize with three other interconnected 
policies (certification of competency, competency-
based education and training, and the newly regu-
lated Indonesian Qualification Framework). The 
reorganization of the four policies may necessitate 
the development of a prescriptive Law that will 
harmonize the conflict of interest among the min-
istries involved and ensure adequate resources are 
available for successful implementation.

Second, SKKNI policy as an integral part of the 
four interconnected policies requires review on the 
basis of research evidence, to address the unique 
and wide social/cultural/economic/political diver-
sity in Indonesia. A re-established policy could 
incorporate short- and long-term strategies for 
implementation which clearly define institutional 
relationships with authorities in the development of 
curriculum for training packages, the certification 
of competency, and the qualification framework 
too. Third, as in Australia, which has had some suc-
cess in integrating the management of TVET into 
TAFE (Technical and Further Education), and the 
Philippines, which has done the same in TESDA 
(Technical Education and Skills Development 
Authority), the integration of the management of 
Indonesian TVET by 13 ministries into a far simpler 
management structure is strongly recommended.

5.2 Limitations of the study

The main limitation of this study concerns the atti-
tude of stakeholders from industry in relation to the 
SKKNI policy. The current investigation did not 
evaluate comprehension of the policy, intensity of 
support or industry commitment to it. The second 
limitation was that the participants in this study 
were drawn from policy stakeholders of a single 
Indonesian province and it is unclear whether they 
were representative of all 34 provinces in Indonesia. 
The third limitation was the fact that in Indonesia 
at least 13  ministries and private companies run 
BLKs and SMKs. This current study, however, 
only researched the implementation of the SKKNI 
in BLKs and SMKs, which were run, respectively, 
by just two ministries, MoM and MoEC.

5.3 Recommendations for future study

With regards to the research findings and the limi-
tations of the study, the following future research 
is recommended. First, in this study, stakehold-
ers from only two ministries, MoM and MoEC, 
participated. In fact, 13 ministries manage TVET 

institutions in Indonesia. A future investigation 
should include participants from the other imple-
menting ministries to ensure a more comprehen-
sive picture and a better understanding of their 
internal policy environments. Second, further 
research should be conducted to investigate the 
views from industry in relation to the implementa-
tion of SKKNI. Third, further research should be 
conducted to investigate the implementation of the 
SKKNI policy in the broader geographical areas 
of Indonesia that represent great educational and 
cultural diversity and unique policy environments.
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An analysis of determinants and obstacles of vocational high school 
students’ internships
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ABSTRACT: Vocational high school students find difficulties in applying for standardized professional 
jobs. The Indonesian government has a program that implements internship called Dual System Educa-
tion (PSG). One objective of the internship is that students acquire professional skills through practical 
work in industry, so that they have professional expertise and are able to compete in applying for jobs. 
Internship placements for vocational high school students often do not match the student’s competence. 
This study invokes person–job matching theory to help students identify their characteristics in accord-
ance with an occupation, in order to achieve a reasonable match between person and career. The exercise 
of this theory will reveal the determinant factors and obstacles around vocational high school students’ 
internships, which is the main purpose of this study. This study is descriptive research that involves stu-
dents, teachers and stakeholders.

that many students admitted to university after 
graduating from school also had no qualified job 
target, exacerbated by the structure of the school 
education and curriculum systems setting unrea-
sonable expectations (Shi & Sun, 2016). They found 
that after graduation they faced a gap between their 
knowledge and industry’s demands. Consequently, 
it is hard to find a match for professional work.

Malang is often referred to as a vocational edu-
cation city because the ratio of  vocational and 
senior high schools is 50:50  in both public and 
private schools (Pemerintah Kota Malang, 2015). 
A total of  55.7% of  vocational high schools in 
Malang have at least four ICT skills programs, 
including Software Engineering (RPL), Compu-
ter and Network Engineering (TKJ), Multimedia, 
and Animation (Direktorat Pembinaan SMK, 
2015). Software Engineering (RPL) and Compu-
ter and Network Engineering (TKJ) are the most 
popular ICT skills programs in Malang, and both 
give Malang the potential to have graduates who 
are competent in IT. However, stakeholders make 
a different assessment of  the vocational students’ 
competence during their internships.

Students who do not have well-defined career 
planning during their learning in vocational high 
school have no goal or motivation. That means 
that the students’ comprehension skills do not 
mature. This is the reason why this research has 
involved students, teachers, and stakeholders in 
examining determinants and obstacles of voca-
tional high school students’ internships, seeking to 
base its conclusions on all three points of view.

The theory of person–job matching is based on 
personal subjective conditions, which means that 

1 INTRODUCTION

The Indonesian government has a program called 
Dual System Education (PSG), which is implemented 
through internships as a joint program between voca-
tional high schools and industry, as is implemented in 
the industrialized world. The vocational curriculum 
states, ‘internship is a pattern organizer training pro-
gram run jointly by the vocational high school with 
industry/professional associations as institutional 
partners, with planning, implementation, evalua-
tion and certification as an integral program using 
a variety of alternative forms of execution, such as 
day release, block release, and so forth’. It means 
that implementation of Dual System Education is an 
integral part of the whole implementation of national 
policy regarding link and match in vocational high 
school. However, current implementations of intern-
ships show that the results are not good enough, 
with low levels of knowledge assimilation and low 
relevance (Yani, 2013). Yet, vocational students often 
face various obstacles in the internship application 
process. Internship placement often does not match 
the students’ competence (Ningsih et al., 2012). Nev-
ertheless, feedback from carrying out the pilot work 
of the modern internship system should improve 
the quality of vocational education and point in the 
direction of promoting better employment of voca-
tional high school students (Shi & Sun, 2016).

Vocational high school students face the real 
world after three years of study and they must 
prepare themselves for getting jobs in industry. 
Through internships, vocational high schools have 
a role in ensuring that students’ competencies 
match industry’s needs. However, the reality shows 
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individuals have certain possibilities of having jobs. 
In the matching phase, a person can select a job suit-
able for their personal career (Shi & Sun, 2016). Per-
son–job matching is also known as person–job fit. 
Person–job fit is defined as the degree to which an 
individual’s knowledge, preferences, activities and 
skills match the job requirements (Bhat, 2014). ‘Fit’ 
or ‘match’ can also refer to the individual’s fit with 
their organization, with the work team they are a 
member of, with the physical and cultural environ-
ment they work in, and with the actual work they 
are required to do (Latham, 2007). Person–job 
matching helps individuals find their characteristics 
consistent with an occupation, in order to achieve 
a reasonable match between people and career. The 
importance of this theory is that improving per-
son–job matching or fit can improve psychological 
antecedents of work performance, such as job sat-
isfaction (Latham, 2007) and employee retention 
(Bhat, 2013). In this case, by the use of person–job 
matching, students, schools and stakeholders can 
define what they actually do, what they feel, and 
what they expect from internship placements. These 
conditions can be used as the basis for defining the 
determinants and obstacles that will lead to identi-
fication of the system requirements for a decision 
support system for vocational high school students’ 
internship placements.

Henceforth, the number of students who have 
lacked the opportunity to select their desired 
internship places could be considered. It would 
also be easier for schools to determine criteria for 
internship placement in accordance with student 
needs and the internships available. For stakehold-
ers or CEOs, they would be better able to provide 
jobs that match students’ abilities.

2 METHOD

The method used in this research is mixed-method 
using quantitative and qualitative surveys. Quantita-
tive survey is used to reveal the students’ perceptions 
of internship implementation by using a question-
naire. Qualitative survey is used to reveal teachers’ 
and stakeholders’ perceptions of the implementation 
of internship based on interviews. The results from 
the questionnaires and interviews are divided into 
two types, considering the determinants and obsta-
cles of vocational high school students’ internships.

The population for this research was all of the 
vocational high schools in Malang. The study 
used purposive sampling in relation to two types 
of internship placement system, one determined 
by the vocational high school and one by stu-
dents themselves, so two vocational high schools 
were selected that were implementing the different 
systems. The sample for this research was 100 stu-
dents, two teachers, and two CEOs of a software 

house that represents a stakeholder. The students 
involved in this study were students who had been 
carrying out an internship.

3 RESULTS AND DISCUSSION

3.1 Vocational high school teachers’ point of view

Data was produced from two kinds of school: 
those that are implementing internship placement 
systems determined by the vocational high school 
(School A), and those in which the internship 
placement system is determined by the students 
(School B). According to the interview with the 
headmaster, School A places students based on 
test scores achieved during classes. Usually, there 
is a separate unit that handles the internship place-
ment. Schools with this system have partnerships 
with multiple stakeholders. With this system, the 
school has more flexibility to set the priorities rec-
ommended for the students. For those students 
with less satisfactory test scores, the system is less 
accommodating of their needs, even though they 
may have certain preferences and talents that can-
not be judged simply by test scores.

The system in School B was similar. However, the 
difference is that School B still provides an opportu-
nity for students to choose an internship placement. 
The weakness in this system is that students tend 
to choose an undemanding internship that lacks 
challenge. Such a decision was often taken because 
they did not understand their talents. In this situa-
tion, students need the teacher to act in the role of 
a counselor to help them identify their talents. The 
result of the students’ learning progress is measured 
according to reports from the internship. These 
reports do not have any measurement of feedback 
from the students about their satisfaction and any 
obstacles encountered during the internship. In 
order to get more information about this, data were 
identified and elicited from the students.

3.2 Vocational high school students’ point of view

Data were gathered for the students’ perceptions 
of the two kinds of majors, Software Engineer-
ing (RPL) and Computer and Network Engineer-
ing (TKJ), by using questionnaires. There were 
50 students from both majors that represented the 
internship placement system determined by the 
vocational high school (School A), and 50 students 
that represented the internship placement system 
determined by the students (School B). Question-
naires used a 1–4 Likert scale to express their opin-
ions from ‘Strongly disagree’ to ‘Strongly agree’. 
Table 1 shows students’ perceptions of the imple-
mentation of internships.

Using Table 1, our analysis was derived from the 
best practices in each type of system. For School 
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A systems, 70% of students found the registration 
process easy, because their schools organize intern-
ship placement. However, in both systems the stu-
dents wanted to be given the opportunity to choose 
the internship placement. This is evident from the 
results of the third question, which indicates that 
a majority of students are less than satisfied with 
the results of their placement. Students need to be 
accustomed to knowing basic skills from the cur-
riculum well. In reality, they face the gap between 
their own capabilities and the industry needs. Thus, 
they need to really understand and perform those 
basic skills from the curriculum well. The lack of 
ability means that industry rarely involves students 
in their projects. Instead, students are generally 
given regular and low-risk jobs, such as entering 
data, helping pay for the project, etc. Students need 
ICT basic skills, because some of the industrial 
placements involve the students in creating useful 
products. During the internship, students are also 
taught about working attitude, so this also needs 
to be prepared in advance. In fact, students have 

several considerations in choosing internship places, 
including whether internships involve jobs that fit 
their abilities, whether their friends join the same 
internship, whether the internship location is close 
to home (Koh & Chew, 2015), and opportunities to 
be involved in projects. They also hope that if the 
internship goes well, they could be recruited as an 
employee. Difficulties include adapting when faced 
with a project, the challenge of being disciplined, 
and the lack of information about the job opportu-
nities that are relevant to their basic skills. Students 
hope that the internships will condition their skills 
so that they are ready for work, so the parameters 
of internship placement are not only based on test 
scores, but other technical matters too.

3.3 Stakeholders’ point of view

According to the results of interviews, there are 
two types of reason why CEOs accept students for 
internships. First, a software house may require 
many human resources for a project which is 
incoming (at Place A). Second, it gives students an 
illustration of working conditions and challenges 
(at Place B). Table  2  shows stakeholders’ percep-
tions about the implementation of internships.

In addition to the conditions described in 
Table 2, the industry wants students to understand 
their other talents, beyond their basic skills. For 
example, students of software engineering need 
not always be programmers, but can also become 
UI designers. The important thing is that students 
work with their passion, so that they work with-
out feeling pressured (Latham, 2007). In fact, there 
are many areas of IT expertise can be tried by the 
students. But inadequate information means that 
the students do not have a lot of ideas of how to 
enhance their skills (Feng & Zheng, 2010).

3.4 Analysis of system requirement

Based on the needs and the activity stream 
obtained from teachers, students and stakeholders 
(Kaub et al., 2016), this study can identify several 
determinants and obstacles which have a role in 
vocational high school students’ internships. There 
are six determinant factors.

First, the school’s procedure to determine intern-
ship placement. Several schools implement an intern-
ship placement system that is determined by the 
vocational high school, and several use an internship 
placement system that is determined by students.

Second, partnerships between schools and 
multiple stakeholders. Industrial partnerships will 
affect a school’s decision to provide recommenda-
tions for their students. The partnership also deter-
mines the amount of opportunities available to 
students to be accepted or otherwise in a company 
(Ningsih et al., 2012).

Table 1. Students’ perceptions of internships.

No. Aspect School A School B

1 The process of 
registering an 
internship is 
complicated.

70% disagree 
(2 on scale)

50% disagree 
(2 on scale)

30% agree 
(3 on scale)

50% strongly 
agree 
(4 on scale)

2 Basic skill test 
before 
internship 
acceptance.

78% not 
required 
(1 on scale)

52% not 
required 
(1 on scale)

12% strongly 
required 
(4 on scale)

48% strongly 
required 
(4 on scale)

3 Internship 
placement is 
appropriate 
to students’ 
expectation.

72% disagree 
(2 on scale)

64% disagree 
(2 on scale)

28% agree 
(3 on scale)

36% strongly 
agree (4 on 
scale)

4 Students’ 
competences 
are appropriate 
to industry 
needs.

88% disagree 
(2 on scale)

86% disagree 
(2 on scale)

12% agree 
(3 on scale)

14% strongly 
agree (4 on 
scale)

5 Students involved 
in project 
during 
internship.

84% never 
(1 on scale)

86% never 
(1 on scale)

16% always 
(4 on scale)

14% always 
(4 on scale)

6 Students invited 
to create 
product during 
internship.

90% seldom 
(2 on scale)

86% seldom 
(2 on scale)

10% often 
(3 on scale)

14% always 
(4 on scale)

7 Students guided 
on working 
attitude.

10% disagree 
(2 on scale)

1% disagree 
(2 on scale)

90% strongly 
agree (4 on 
scale)

86% strongly 
agree (4 on 
scale)
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Third, the process of registering an internship. 
This factor can be broken down into parameters 
such as need proposal or need recommendation, 
need basic skill test or not, etc.

Fourth, student preferences, such as basic skills 
and other skills required, involvement in a project 
or learning to create a product, the location of the 
internship, and the recommendation of friends 
recommendation, all of which is relevant to per-
son–job matching theory (Bhat, 2014).

Fifth, the length of time of the internship. Some 
companies have decided upon a minimum length 
of time for internships of six months or more. 
However, some companies were more flexible and 
adjusted the prescribed time.

Sixth, the opportunity to become a permanent 
employee. This factor was not directly affected by 
the placement. However, it can be considered when 
many graduates of vocational high school become 
employees of a company (Feng & Zheng, 2010).

All of these factors can be used as a reference 
in determining the functional requirements of a 
decision support system for vocational high school 
students’ internship placements.

The obstacles that arise during internships include, 
among others, students’ tendency to choose unde-

Table 2. Stakeholders’ perceptions of internships.

No. Aspect Place A Place B

1 Stakeholder 
preferences

Availability of 
project that 
can be done.

CEO’s spare time 
and students’ 
basic skills.

2 The process 
of registering 
an internship

Students submit 
a proposal or 
portfolio;

CEO got a 
recommendation 
from a teacher or 
school;

Basic skill test 
required for 
certain roles.

Basic skill test 
required for 
certain roles.

3 Length of time Minimum of 
six months or 
more.

Flexible and adjust 
the prescribed 
time.

4 Student 
involvement 
in the project

Involve students 
in the project 
or give low-
risk/regular 
jobs.

Does not involve 
students but 
invites to create 
product.

5 Obstacles Gap between 
knowledge 
and industrial 
demand;

Gap between 
knowledge 
and industrial 
demand;

Students don’t 
have good 
attitude to 
work.

Students don’t 
have good 
attitude to work.

6 Allocation of 
internship 
students

At least two 
students each 
year.

No allocation.

7 Opportunities 
to be 
employee

Give an 
opportunity 
for students 
who qualified.

Give an opportunity 
for students who 
qualified.

manding internships and a lack of challenge because 
they do not fully understand their other skills. It 
turns out that students’ preferences are diverse. There 
are students who are willing and capable of being 
involved in projects. On the other hand, there are stu-
dents who prefer to work on creative ideas. Students 
don’t have good attitudes to aspects of work such 
as discipline and good communication with clients. 
Schools must prepare students’ basic skills and atti-
tudes to work before internships are implemented.

4 CONCLUSION

There are six main determinant factors in internship 
placement: (1) the school’s procedure for determining 
internship placement; (2) the partnerships between a 
school and multiple stakeholders; (3) the process of 
registering an internship; (4) student preferences; (5) 
the length of the internship; (6) the opportunity to 
become an employee. These six factors can be used 
as a reference in determining the functional require-
ments of a decision support system for vocational 
high school students’ internship placement.

Obstacles during internship include students tend-
ing to opt for undemanding internships and a lack 
of challenge, the diversity of students’ preferences, 
and the poor attitude to work of some students.
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ABSTRACT: A demographic bonus is indicated by the increasing number of elderly people and life 
expectancy of a community. Having a large amount of experience, skills and wisdom, it is important for 
the elderly to maintain their productivity. Therefore, a constructive effort is required. This research aims 
to find ways for the elderly to maintain participation in the community without being a burden to the 
family. Likewise, a life-skill intervention program was administered to maintain the independence of the 
elderly. This study discusses the raw food material processing training provided to the elderly people as a 
lifelong-learning education process.

pendence (Coombs & Ahmed, 1984) means being 
able to physically, mentally, emotionally and finan-
cially fulfill all aspects of life. Independence is also 
the freedom to act, not to rely on other people, not 
to be influenced by other people, and the freedom 
to determine one’s life purpose.

There is a significant amount of research on the 
empowerment of the elderly. To name a few exam-
ples, the Faculty of Sociology and Social Work at 
the University of Bucharest created an adaptive 
strategy to empower the elderly socially and medi-
cally by studying the trends in the demography of the 
elderly (Nistor, 2014). Interestingly, the Institute for 
Health Research at Lancaster University developed 
an inclusive model of caring for the elderly in which 
the empowerment of the elderly is gained through 
the caring itself (Milligan, 2006). Meanwhile, the 
Department of Nursing, at the Ehime Prefectural 
University of Health Sciences in Japan, studied the 
importance of family participation in the empower-
ment of the elderly (Nomura et al., 2009).

2 METHOD

The study of education models to empower the 
elderly is qualitative in nature. The condition and 
behavior of the elderly are described. Likewise, the 
result of the life-skill training is explained. The 
data were obtained from field notes, observations, 
documentation, and interviews.

3 RESULT AND DISCUSSION

The life-skill education model that was imple-
mented in the study was constructed from the need 

1 INTRODUCTION

The process of becoming old must be subject to 
intervention to produce optimal results. In general, 
there are two categories of behavior in facing the 
aging process, that is, conscious acceptance of the 
old age and refusal of the reality of becoming old 
(Hurlock, 2002). The latter behavior lowers the 
quality of life, both physically and spiritually, bear-
ing in mind the reducing physical conditions that 
no longer support the individuals’ quality of life. 
Therefore, positive behavior is important to peo-
ple who are at a more advanced stage of the aging 
process. Likewise, attendance at life-skill training 
that suits the ability and needs of the elderly grows 
their acceptance and the purposefulness of their 
old age.

Education and training provide independent 
learning opportunities that enable individuals to 
discover their potential and develop their learning 
needs. In other words, education allows individu-
als to create their characters. Government Regu-
lation No. 43 of 2004 mandates the development 
of a life-long learning process for the elderly to 
be coordinated by the government, along with the 
community, to empower the elderly so that they 
maintain their social function and actively partici-
pate in the community. Despite the regulation, the 
current education process pays little attention to 
the education of the elderly and mainly focuses on 
the education of young children and women.

Independence is vital to the elderly so that they 
may conduct their daily activities and maintain 
their productivity (Surprayogi, 2009). The amount 
of experience and knowledge that are gained 
through their productive years are, indeed, exam-
ples for the younger generation. To that end, inde-
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analysis of the Ash-Shoodiq Community Learning 
Center. Figure 1 depicts the education model.

In a good society, there are strategies to empower 
each other. (Ife, 2008). The empowering proc-
ess aims at elevating the ability and power of the 
unprivileged groups. There are three unprivileged 
groups. The first group is determined by class (the 
poor, the unemployed, the low-salaried, and the 
social security recipients), gender (women), and 
race (the local minority). The second group con-
sists of the elderly, the young, the disabled, and the 
homosexual/lesbian community, as well as remote 
and isolated communities. The last group is those 
who suffer from personal problems such as losing 
loved ones, loneliness, dealing with family problems, 
suffering from identity crises and sexual problems.

Focusing on elevating the ability and power of 
the elderly, this training model begins with initial 
research to thoroughly understand the needs of 
the community and ends with three types of  out-
come, namely short-term, medium-term and long-
term. Initial study of  community learning shows 
that most of  the elderly were highly dependent on 
their family members. This is due to the fact that 
their education level was low so that they were 
lacking in knowledge and were not confident in 
communication. As a result, their productivity 
was low and insufficient to make ends meet. They 
have, therefore, been relying on their families for 
support.

Aside from the aforementioned problems faced 
by the elderly, there are various amounts of envi-
ronmental and social potential that support their 
empowerment. The environment in which this 
study was conducted was fortunate that it has been 
producing high-quality natural produce, especially 
cassava. In fact, cassava has been the staple food 
of the community. The tradition of consuming 
cassava has been transferred from generation to 
generation for decades. Therefore, cassava is highly 
valued by community members. The environment 
and surroundings were also suitable as a tourism 
destination. Meanwhile, a community learning 
center has been established to initiate and support 
the empowerment of the community. Moreover, 
community members were found to have a signifi-
cant level of empathy and made a contribution to 
the empowerment process.

As far as the purpose of the study is con-
cerned, the training aims at making the elderly 
independent, at least enough to meet their basic 
needs. Therefore, the inputs to this program were: 
1) skilled and experienced instructors who have 
networks to support the learning process; 2) a 
program manager to manage the conduct of the 
training program; 3) program liaison to assist with 
the post-training program in which counseling is 
given to community members; 4) a suitable budget; 
5) infrastructure and facilities, such as classrooms 
and teaching resources.

Figure 1. Life-skill education model for elderly people (Logic Model Adaptation).
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Given the presence of high-quality cassavas 
and the highly valued traditions associated with 
them, the learning activity focused on innovating 
around the reputable raw food material to create 
high-quality traditional snacks. The traditional 
snacks are the opak, or cracker, and semprong – a 
crunchy thin cookie. The community, in fact, have 
preserved the traditional recipes for generations. 
The learning activity also focused on the evalua-
tion and assessment of the learning process.

Following the learning activities are the partici-
pation aspects which cover the need assessment, 
the use of suitable learning methods, the curricu-
lum and market potential, as well as the learning 
activity that explores the community members’ 
learning experience as part of the learning princi-
ples of andragogy.

The last component of the education model 
for the elderly concerns the outcomes. The first 
of these is the short-term outcome that focuses on 
cognitive, affective and psychomotor skills. In this 
case, the cognitive skill is the skill to process the 
cassava into the opak and semprong. The affective 
skills are the confidence, the broad-mindedness, 
and the ability to cooperate with peers that result 
from the training.

The second of the outcomes is the medium-term 
one that results in the ability of the elderly to apply 
their knowledge, behaviors and skills so that they 
are able to work, to educate those who are in need, 
and to interact with their surroundings. The last 
outcome is a long-term outcome in the form of the 
active participation of the elderly in social activity. 
Moreover, the elders are expected to utilize the life 
skills acquired to develop their own businesses and 
educate their peers.

4 CONCLUSION

Life-skill education for the elderly is important 
in creating independence. The education model 
is constructed according to the community’s need 
and the available local resources to establish inde-
pendence, reduce reliance, and help make ends 
meet financially.
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ABSTRACT: This study centered on the implementation of a national core standard for TVET (Tech-
nical and Vocational Education and Training) personnel, especially teachers in Malaysian TVET institu-
tions. Descriptive and open-ended survey methods were adopted for this study from TVET institutions 
in Malaysia. The findings showed that Malaysia has a unique certification called Vocational Training 
Operation (VTO) made to purpose for the TVET trainer. The contents of this program encompass both 
technical and skills training. However, there are certain issues that need to be taken into account in order 
to propose this certification as a requirement to become a TVET teacher. It was recommended that the 
government, TVET institutions and other stakeholders should give more recognition to the national core 
standard for TVET teachers as the main criteria to select a qualified TVET teacher.

achievement and skill in controlling the class. An 
enhancement to this standard could be made by 
emphasizing skills relevant to TVET teacher ideal 
competencies.

The main underlying issues and problems found 
in this study are: (1) Many instructors lack compe-
tency as there is no framework (or competency pro-
file) which has been developed for TVET teachers, 
(2) the study course for TVET teachers does not 
provide the practical pedagogical skills required by 
the teacher during their real job, and (3) there is no 
current framework or path in training being devel-
oped for instructors.

2 OBJECTIVE

The general objective of this study is to identify the 
practices of the Malaysian current system in devel-
oping and implementing their national core stand-
ard for TVET personnel which will be used as inputs 
in developing core standards for TVET teachers. 
The specific objectives for this study are to identify 
the development and implementation of national 
TVET personnel core standards of Malaysia.

3 METHOD

In this study, primary data were gathered from three 
main TVET providers in Malaysia. Primary data 
was obtained directly from respondents via a writ-
ten questionnaire. 101 respondents from these three 
ministries were successfully traced and responded. 
This study employed quantitative analysis.

1 INTRODUCTION

Teaching standards are simply defined as evalu-
ation points for teachers’ performance. Under-
pinning this idea of  teaching standards within 
literature on teacher education is the notion of 
teacher competence (Pauline, Noor & Kung, 
2012). Research in teacher education has shown 
that teacher competence is a prerequisite to effec-
tive teaching and learning because of  its strong 
relationship to students’ learning outcomes, be 
it academic or otherwise. The Malaysian Teach-
ing Standard (MTS) is based on the assumption 
that improving teacher competence will ensure 
that high standards of  education are achieved 
not only academically, but also in other areas of 
development. The question is whether improving 
teaching competence alone is enough to achieve 
educational excellence especially in TVET. This 
statement forms the center of  this paper, and 
the concerns raised through critical observation 
of  teachers’ capability triggers the framework of 
effective standard.

Based on the MTS, there are three major com-
ponents: (1) Professional Teaching; (2) Knowledge 
and Understanding; and (3) Teaching and Learn-
ing Skills. Standard 1 consists of three domains 
which are personal, professional and social. In 
the aspects of Standard 2, a teacher should be 
knowledgeable in the objective of the education, 
the subject’s content, Information and Commu-
nication Technology (ICT), teaching strategy and 
the assessment. Standard 3 covers the aspect of 
teaching preparation, skill to deliver the teaching 
and learning, assessment skill to increase student 
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4 CURRENT ISSUE

The teacher or educator is responsible for the 
development of  learners into knowledgeable and 
able people who are well-equipped and prepared 
for the nation’s development. There are many 
criteria of  a good teacher. In TVET, teachers are 
sometimes known as trainers, and they should 
have a certain ability in technical and vocational 
skills. TVET teaching competencies are defined as 
an integrated set of  technical competency, learn-
ing and methodological competency, and human 
and social competency all of  which are needed 
for effective performance in various teaching 
contexts and didactic approaches (Spottl, 2009). 
These three clusters are the basic components of 
the holistic ‘K-worker’ produced in Malaysia and 
were adopted from the above definition.

Ninety-eight competencies were identified in 
both the literature review and the focus group 
discussion method. These competencies reflect 
the range of attitudes, attributes, knowledge, and 
strategic and tactical skills that were are by elec-
trical instructors (Ali, Kaprawi & Razally, 2010). 
The concern today is not so much about the value 
and importance of VTE but how to ensure its rel-
evance, responsiveness and value in an increasingly 
global economy (Law, 2007).

Norton (1987) describes five essential ele-
ments of  a CBT system: a) competencies to be 
achieved are carefully identified, verified and 
made public in advance, b) criteria to be used 
in assessing achievement and the conditions 
under which achievement will be assessed are 
explicitly stated and made public in advance, 
c) the instructional program provides for the 
individual development and evaluation of  each 
of  the competencies specified, d) assessment of 
competency takes the participant’s knowledge 
and attitudes into account but requires actual 
performance of  the competency as the primary 

source of  evidence, and e) participants progress 
through the instructional program at their own 
rate by demonstrating the attainment of  the 
specified competencies.

A competency model describes the combination 
of knowledge, skills and characteristics needed to 
effectively perform a role in an organization and is 
used as a human resource tool for selection, train-
ing and development, appraisal and succession 
planning. Identifying and mapping these compe-
tencies is rather complex. Skills can range from 
highly concrete proficiency like the ability to oper-
ate a particular machine or to write a sentence, to 
far less tangible capabilities, such as the ability to 
think strategically or to influence others (Sanghi, 
2007).

5 RESULTS AND DISCUSSION

The respondents for this study were selected from 
three main ministries that provide TVET train-
ing. The details of the respondents are shown in 
Table  1. Most of them are from an educational 
background with a specific vocational skill.

There are many standards recommended for 
each kind of TVET personnel such as teacher, 
school principal, trainer of trainer and industry 
trainer. Table  2  shows the respondents’ informa-
tion regarding the development and implementa-
tion of TVET personnel.

There are issues of dissemination of these 
standards to the providers and stakeholders. This 
is important so that they will understand the cri-
teria and requirements for their competency. 
Tables 3 and 4 explain the issue and the problems 
which occur during the process.

Having a single standard that acts as umbrella 
to TVET personnel could enhance the system that 
we currently have. In this regard respondents were 
asked about their opinion (see Table 5).

Table 1. Demography profile.

Institution
Ministry 
of Education

Ministry of 
Human Resource

Majlis Amanah Rakyat 
(MARA)

51 19 31
Gender Male Female

51 50
Working 

experience
<5 

years
6–10 

years
11–20 

years
21 > 

years

30 34 11 26
Specialization Education Electrical Engineering Mechanical Other

86 2 9 3 1
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Table 2. Status of the development and implementation 
of TVET personnel.

Status

Teacher 
standards

School/college/
Principal
Director standard

Trainer of 
trainers 
standard

Industry 
Trainer 
standard

Percentage (%)

Developed 75 76 57 32
Not yet  3  8 15 18
Not sure 22 16 28 50

Table 3. Issues/problems during dissemination.

Issue Percentage (%)

1. Limited time 11
2. Unclear guideline 62
3. Limited briefing/capacity

Building
19

4. Other  9

Table 4. Issues/problems during implementation.

Issue Percentage (%)

1. Limited time 32
2. Unclear guideline 47
3. Limited briefing/capacity

Building
16

4. Other  6

Table 5. What are the benefits of having national core standards for TVET personnel?.

Harmonize 
TVET development
in the region

Provide 
platform for 
benchmarking

Improve the 
overall quality 
of TVET

Strengthen 
TVET provider 
integration

Facilitate 
mobility of 
human resources

Percentage (%)

Strongly Agree 57 62 68 58 51
Somewhat Agree 36 36 29 36 39
Somewhat Disagree 7 2 3 3 10
Strongly Disagree 0 0 0 3 0

The study then focused on the model of the 
core standard. The components for each part of 
the model were asked whether it is possible to be 
employed (see Table 7).

The respondents were asked how they would 
use the national core standard in their institutions 
(sometimes the effort made to develop and build a 
single standard becomes ineffective if  people don’t 
make use of it). The response can be studied in 
Table 8.

The national core standard allows for the estab-
lishment of a mechanism and process that signi-
fies professional competence, or formal and full 
entry to the profession. The standard explains the 
competency which should be complied with by a 
teacher. Professionally competent teachers have 
demonstrated successful teaching experience. They 
effectively monitor, evaluate and plan for learn-
ing and are able to tailor teaching programs to 
meet the needs of individuals and groups within 
the class. Professionally competent teachers have a 
record of effective and ongoing professional learn-
ing. They work collegially and in teams to fur-
ther enhance their professional practice, and take 
greater responsibility in collaboration with others 
for identifying and addressing their own learn-
ing needs. They are effective members of a school 
and its broader community and interact effectively 
with stakeholders.

TVET teachers often assume that trainees will 
be able to apply what has been taught to them 
(Feldon, 2007), without realizing that they lack 
the skill to gain the student’s attention. Therefore, 
an effective model of TVET teachers’ standard 
should be created to be used nationally as a refer-
ence. The trainers of TVET teachers, which are the 
Ministry of Education/Higher Education and the 
Ministry of Human Resources, should map the cri-
teria found in this study in their syllabus or course 
content. It is understood that the current system 
(referred to as MTS) covers the competencies for 
common teachers but the core standard for TVET 
teachers is unique and should be enhanced with 
more practical and hands-on pedagogical skills.

Some of the current standards in TVET con-
sist of a few levels such as beginner, intermediate 
and advanced. In VTO, certification offered by the 
Department of Skills Development consists of two 
levels: (1) Vocational Training Operation, and (2) 
Vocational Training Management. Table  6  shows 
the suggested or preferred level for the TVET 
teacher standard.
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Table 7. Preferred model of the core standard.

Level Percentage (%)

Model 1
 i)  Basic and common (Professional) 

(Communication, problem-solving, 
teamwork, etc.)

 ii)  Core/functional (teaching, learning 
and assessment)

44

Model 2
 i) Pedagogical
 ii) Social
iii) Personality
iv) Professional

44

Model 3
 i)  Educational laws and regulations 

(institutional and national)
 ii) Pedagogy and pedagogical psychology
iii) Didactic and teaching methodology
iv) Subject-based methodology

36

Table 8. Proposed dimension of national core standard.

Dimension Competencies Training 

Professional 
skill and 
knowledge

Able to demonstrate 
technical skills 
according to teaching 
requirements

Able to assess technical 
performance in a 
professional way

Professional 
Certification

Professional 
teaching 
and learning 
process

Conduct theoretical 
and practical lesson

Able to apply curricula 
and teaching materials

Able to plan a 
lesson according to 
curriculum

Able to carry out 
assessment and 
evaluation of training

Pedagogic 
Training
VTO/CBT

Personal and 
professional 
attributes

Equipped with soft skills
Able to work in teams

Generic Skills
Core 

Abilities
Professional 

industries 
and 
communities

Able to collaborate 
with industry

Able to relate the 
teaching contents 
to industry needs

Industry 
Attachment

Table  6. Leveling competencies: Sug-
gested level for the core standard.

Level Percentage (%)

1  9
2 60
3 33

6 CONCLUSION

The development and implementation of a core 
standard for TVET teachers’ in Malaysia is still 
under enforcement which means each ministry is 
conducting their own standard. A main and single 
standard should be proposed for the integration 
of important competencies needed by those teach-
ing TVET. In conclusion, TVET teachers should 
comply with the aforementioned dimension being 
studied in this research as outlined in Table 8.

To conclude, this paper has successfully illus-
trated the competencies needed by a TVET teacher. 
For further research it is recommended that the 
indicators for each of the dimensions should be 
investigated in a different study that examines the 
implementation, and even cause-and-effect rela-
tionship among those dimensions towards the 
growth of teachers’ competency in teaching and 
learning.
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ABSTRACT: A transversal skill is one of the skills needed in every type of workplace setting. There is 
limited information about the perceptions of which transferable skills are needed in the workplace. The 
objective of this study is to explore the transferable skills among students and lecturers in TVET higher 
learning institutions in Indonesia and Malaysia. In the present study, transferable skills consist of commu-
nication skills, collaboration skills, problem-solving skills, entrepreneurship, and learning to learn skills. 
A qualitative research was conducted using survey. The five Likert scale questionnaire was distributed to 
lecturers and students from selected Malaysian and Indonesian universities who have bachelor program 
in engineering. Based on the analysis outcomes, it is clearly shown that Malaysian university engineer-
ing students yielded significantly higher scores on the perceptions of transferable skill acquisition in all 
measured components compared to their counterparts in Indonesia. Similar patterns of data distribution 
have been observed in Malaysian and Indonesian engineering students. Based on the lecturers’ perception, 
Malaysian and Indonesian Engineering Lecturers have comparable perceptions in the aspects of problem 
solving skills and entrepreneurship skills. In contrast, Malaysian university engineering lecturers gained 
significantly higher scores on the perception of communication skill, collaboration skill, and learning to 
learn skill compared to the Indonesian lecturers. The results indicate the need to increase transferable 
skills of both lecturers and students.

both important skills to have in the working world 
especially in TVET areas.

The concept and definition of transferable skills 
has been discussed recently. However, the inter-
est in finding the ideal concept and definition 
across the world is still growing. According to the 
European Centre for Development of Vocational 
Training (2008), transferable skills is the skills indi-
viduals have which are relevant to jobs and occu-
pations other than the ones they currently have or 
have recently had. These skills may also have been 
acquired through non-work or leisure activities 
or through participation in education or training. 
Similarly, European Commission (2012) stated 
transferable skills are generics and directly linked 
to basic knowledge, to behavioral skills, cognitive 
skills, and organizational skills. More generally, 
these are skills which have been learned in one con-
text or to master a special situation/problem and 
can be transferred to another context. In general, 
Abbas, Abdul Kadir, and Ghani Azmie (2013) 
define transferable skill as having a wide variety of 

1 INTRODUCTION

To compete in the workplace of today, students in 
TVET institutions must learn the high-level tech-
nical skills that are expected for positions in their 
field as well as the transferable skills that will allow 
them to keep these positions or advance to bet-
ter ones (Echternacht & Wen, 1997). In the past, 
the term skill solely referred to a specific manual 
operation. The term now means any practice, form 
of knowledge, or way of constituting productive 
labor (Urciuoli, 2008). Raj (2008) stated that hard 
skills are the technical and administrative skills 
required in the workplace that are relatively easy 
to observe and measure. In contrary, transferable 
skills, including communication, teamwork, prob-
lem solving, and other skills, are ingrained behav-
ior patterns that are hard to quantify and to teach. 
Transferable skills are necessary for university-
bound students as well as for those seeking a posi-
tion in the working world directly out of TVET 
training institutions. Hard skills and soft skills are 
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basic knowledge, values, and life skills that are nec-
essary to obtain and keep a job it. In contrast, hard 
skills refer to the more specific, teachable skills, 
and are usually related to professional knowledge.

Nevertheless, in working world, soft skills com-
plement hard skills and these include capabilities, 
competencies, and learning outcomes of technical 
procedures or practical tasks. This is in accordance 
with Shakir (2009) who suggests that soft and hard 
skills complement each other. Similarly, a research 
by Salleh, Sulaiman, and Talib (2010) indicates 
that soft and hard skills are both demanded by the 
organizations and industries.

Each country has definition and scope of trans-
ferable skills. However, transferable skills found in 
the majority of examined national policy docu-
ments cover communication skills, collaboration 
skills, problem solving skills, entrepreneurship 
skills and learning to learn skills (UNESCO, 2014). 
This scope of transferable skills was used in this 
research framework.

Unemployment among fresh graduates had 
become increases as employers expected them to 
become good in their area and also have positive 
attitudes with good transferable skills. According 
to Jelas et  al. (2006), students only have average 
transferable skills level along their studies. In order 
to solve this issue, an improvement of pedagogy 
in teaching and learning process should be made. 
Students being expose with transferable skills by 
teachers giving talk and demonstrating what to do, 
but this will not ensure the students to get the skills 
and apply it in their life. Therefore, students and 
lecturers perception on transferable skills should 
be known for improvement.

2 METHODOLOGY

This study explores the transferable skills among 
lecturers and students in TVET higher learning 
institutions and examines the gaps between lec-
turers and students in transferable skills. Con-
sequently, this study allowed the researcher to 
identify and interpret the transferable skills mean-
ing within the TVET higher learning institutions. 
Therefore, the objective of this study is to explore 
the perception and the differences of transferable 
skills among students and lecturers in Malaysia 
and Indonesia as well as to compare transferable 
skills in among students and lecturers between 
Malaysia and Indonesia.

A qualitative research was conducted using 
survey (Creswell, 2003). The five Likert scale 
questionnaire was distributed to students and 
lecturers from Indonesian and Malaysian Univer-
sity who provide bachelor degree in engineering. 
Research respondents are from five Indonesian 

State Universities (former teacher education insti-
tution) including Universitas Pendidikan Indo-
nesia (UPI), Universitas Negeri Malang (UM), 
Universitas Negeri Semarang (UNNES), Univer-
sitas Negeri Surabaya (UNESA) and Universitas 
Negeri Gorontalo (UNG) and Malaysia Technical 
University Network (MTUN) comprising of four 
technical universities; University of Tun Hussein 
Onn Malaysia (UTHM), University of Technical 
Melaka Malaysia (UTeM), University of Malay-
sia Perlis (UniMAP) and University of Malaysia 
Pahang (UMP). The research respondents are 115 
lecturers and 414  students from Indonesian uni-
versities and 94 lecturers and 439  students from 
Malaysian universities. Before the survey was con-
ducted, a discussion on the literature review was 
carried out. The focus of this research was the 
perception and different of students and lectur-
ers toward transferable skills from the aspects of 
pedagogy and assessment.

3 RESULTS AND DISCUSSSION

3.1 Comparison of transferable skills among 
engineering students between Malaysia 
and Indonesia

Analysis has been conducted to find out the dif-
ferences and similarities on perception of trans-
ferable skills between Malaysian and Indonesian 
engineering students. The outcomes are illustrated 
in Figure 1. Based on the analysis outcomes, it is 
clearly shown that Malaysian university engineer-
ing students yielded relatively higher scores on 
the perceptions of transferable skill acquisition 
in all measured components compared to their 
counterparts in Indonesia. In collaborative skill, 
for instance, the Malaysian engineering students 
obtained the mean score of 3.97, whereas Indone-

Figure  1. Comparison of transferable skills among 
engineering students between Malaysia and Indonesia.
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sian engineering students only scored 3.88. Like-
wise, the mean score of 3.75 have been captured 
in problem solving skill for Malaysian engineer-
ing students, whereas the score for Indonesian 
engineering students was recorded as 3.63. A part 
from that, the mean scores for learning to learn 
skill, communication skill, and entrepreneurship 
skill among Malaysian engineering students were 
3.82, 3.78, and 3.77 respectively. For Indonesian 
students, the mean scores for the aforementioned 
skills range from 3.56 to 3.68.

T test was conducted to find out if  those dif-
ferences were significantly different. Based on the 
results, it is clear that the perceptions of transfera-
ble skills acquisition between Malaysian and Indo-
nesian engineering students differ significantly. 
(Problem solving skills: t(851)  =  3.10, p  <  0.01; 
communication skills: t(851) = 2.21, p < 0.05; col-
laboration skills: t(851) = 2.13, p < 0.05; entrepre-
neurship skills: t(851) = 5.00, p < 0.001; learning to 
learn skills: t(851) = 3.58; p < 0.001).

As far as students’ perception is concerned, 
there are significant perception differences in all 
measured skill components between Malaysian 
engineering students and Indonesian engineering 
students. The Indonesian students have perceived 
that they have lower level of transferable skills as 
compared to Malaysian students. The current find-
ings are on a part with the research results from 
Suarta (2010) who discovered that the Indonesian 
university students did not have high competency 
level in transferable skills from the supervisors’ 
perspective. Likewise, a research conducted by 
Gribble (2014) has also reported that there is a 
huge room for improvement in terms of transfer-
able skill among Indonesian workforce.

On the other hand, within the context of Malay-
sia, employers have rated Malaysian university 
graduates as workers with “moderate” transfer-
able skills level (Hairi, Ahmad Toee, and Razally, 
2011). Whereas, from the lecturers’ perspective, the 
Malaysian engineering students have gained satis-
factory levels of transferable skills ranging from 
moderate to higher. This result is in line with what 
have been perceived by the Malaysian students in 
the present study.

There are several possible explanations for the 
current findings. One of the reasons might be that 
Indonesian students under-estimated their trans-
ferable skills acquisition due to their high expec-
tation. According to Williams (2007), expectation 
may affect the perception of an individual directly 
or indirectly. If  a student has high expectation on 
herself/himself, s/he tends to presume what s/he 
has acquired is not sufficient, and thereby rating 
herself/himself  low in self-assessment.

Another possible reason might be attributed to low 
level of confidence among Indonesian engineering 

students due to wrong career choice, lack of indus-
trial exposure, and lack of practical application. Pre-
vious research (e.g., Meechan, Jones & Valler-Jones, 
2011) has evidenced that self-confidence is positively 
correlated with skill acquisition. If an individual is 
not self-confident towards her/his ability, s/he will not 
perceive herself/himself as competent in every learn-
ing domain. Although this research did not put the 
focus specifically on transferable skills, the finding is 
plausible to be applied in the sphere of transferable 
skills.

3.2 Comparison of transferable skills among 
engineering lecturers between Malaysia 
and Indonesia

Figure 2 illustrates the mean scores of perception 
on transferable skills acquisition from the perspec-
tive of engineering lecturers in Malaysia as well as 
Indonesia. Based on the analysis outcome, similar 
patterns of data distribution have been observed 
in Malaysia and Indonesia. Generally, both 
Malaysian and Indonesian engineering lecturers 
have perceived that they have gained high level of 
measured transferable skills. In specific, the Lec-
turers of both countries have relatively low level 
of perception on entrepreneurship skill acquisi-
tion (Malaysia: M  =  4.01; Indonesia: M  =  3.94), 
whereas communication skill (Malaysia: M = 4.27; 
Indonesia: M  =  4.09) and collaboration skills 
(Malaysia: M = 4.27; Indonesia: M = 4.11) yielded 
the highest mean scores in both countries. In 
terms of perception differences on the measured 
transferable skills, huge perception gaps ware not 
noticed in the present investigation. The smaller 
perception gap occurred in Problem Solving Skill 
which is only 0.04, whereas Communication Skill 
yielded the largest difference which is 0.18.

Figure  2. Comparison of transferable skills among 
engineering lecturers between Malaysia and Indonesia.
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T-test was performed to determine if  there 
were any significant differences in perceptions of 
transferable skills acquisitions between Malay-
sian and Indonesian Engineering Lecturers. The 
t-test results revealed that Malaysian and Indone-
sian Engineering Lecturers have comparable per-
ceptions in the aspects of problem solving skills 
(t(230) = 2.08, p > 0.05) and entrepreneurship skills 
(t(230)  =  0.89, p  >  0.05). In contrast, significant 
differences were discovered in communication 
skills (t(230) = 2.36, p < 0.05), collaboration Skill 
(t(230) = 2.31, p < 0.05), and learning to learn skills 
(t(229) = 2.51, p < 0.05).

These differences might be caused by several 
reasons. One of the possible explanations might be 
that the engineering lecturers in Malaysia Techni-
cal Universities (MTU) were compulsory to attend 
numerous pedagogical courses in which communi-
cation, collaboration, and learning to learn skills 
were embedded in the programs. That might be the 
reason why Malaysian engineering lecturers rated 
themselves exceptionally high in those skills.

It is interesting to discuss that entrepreneurship 
skills showed the lowest score both for students 
and lecturers. It can be explained that this is due 
to the lack of facilitation to develop entrepreneur-
ship skills So far, In Indonesia, the development 
of entrepreneurship skills has been done through 
2 credits entrepreneurship course. However, entre-
preneurship course tend to be more theoretical and 
this course is taught, in general, by lecturers who 
do not have background and experience in practi-
cal entrepreneurship In addition, entrepreneurial 
activities are also less demand by the students. 
Meanwhile, the acquisition of entrepreneurship 
skills will affect student’s employability (Leary, 
2012). Therefore, it is important to develop innova-
tion in pedagogy and assessment to improve entre-
preneurship skills both for students and lecturers. 
The lack of Indonesian entrepreneurship skills also 
can be caused by cultural factors in which Indone-
sian people in general are less prepared to compete 
and are not prepared to accept the risk of failure in 
business (Indarti, 2008).

4 CONCLUSION

A survey of the perceptions of engineering stu-
dents and lecturers at universities in Indonesia 
and Malaysia has been carried out. Based on 
the research findings, it can be concluded that 
Malaysian University Engineering Students 
gained significantly higher scores on the percep-
tions of transferable skills acquisition in the five 
measured components of transferable skills com-
pared to their counterparts in Indonesia. We also 
found that similar patterns of data distribution 

have been observed in Malaysian and Indonesian 
engineering students. While based on the lecturer 
perception, Malaysian and Indonesian engineer-
ing lecturer have comparable perceptions in the 
aspects of problem solving and entrepreneurship 
skill. In contrast, Malaysian university engineering 
lecturer obtained significantly higher scores on the 
perceptions of communication skills, collabora-
tion Skills, and learning to learn skills compared 
to the Indonesian lecturers. The results indicate 
the need to increase transferable skills of lecturers 
and students in Indonesia and Malaysia through 
improved pedagogy and assessment.
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ABSTRACT: In recent days human resource quality is still a problem that still requires further improve-
ment in Indonesia. The skill mismatch is still a dominant problem between the world of education and the 
world of work. In Indonesia the role of vocational education is highly vital to improving quality of labor. 
This study discusses how the vocational learning is oriented to match the skills required by the world of 
work. There are three important aspects to improve learning orientation, which are to understand the 
changes in vocational learning, job skills required by work and TVET teachers’ ability needed to improve 
their vocational learning to be more effective.

The 2015 Global Innovation Index has reported 
that Indonesia ranks 97 of 141 countries, indicat-
ing a slight drop from 87 in 2014 (Dutta, 2015).

However, Indonesia is predicted to earn a bonus 
in 2020–2030. It would be a demographics bonus, 
where the population of productive age would 
be large, while there would be smaller number of 
young age people and elderly (www.bkkbn.go.id). 
The total labor force aged 15 to 64 years in 2020–
2030 will reach 70 percent, while the remaining 30 
percent is the unproductive population. This condi-
tion is a blessing for Indonesia because it will have 
an impact on economic growth and better welfare. 
Therefore, Indonesia is expected to prepare them-
selves in providing jobs, qualified human resources 
and better quality of education and training.

The commitment on improving the quality of 
human resources through education in Indonesia 
is now much better, especially on vocational edu-
cation. The president of Indonesia, Joko Widodo, 
reiterated the government’s commitment which is 
to encourage vocational education as an effort to 
improve the competitiveness of human resources. 
(Http: //print.kompas.com.2016/03/31). Accord-
ing to the President, vocational education will be 
a training center for students who will enter cer-
tain field of work. However, the main problem is 
in vocational education in Indonesia is related to 
graduates’ lack of ability to enter the work (Nur-
harjadmo, 2008). The situation results from the 
quality of graduates which is far from the market 
demands, and the discrepancy between the supply 
of graduates and the small demand. According to 
the ADB report in 2016, the main priority to solve 
this problem in the future is to expand produc-
tive employment, including improving the quality 
of labor, increasing employment opportunities, 
strengthening education and training policy which 

1 INTRODUCTION

The ASEAN Economic Community (AEC) imple-
mented in 2015 is a necessity. It is inevitable for 
Indonesia to involve the global and widespread com-
petition. One of many challenges faced by Indone-
sia is the quality of its human resource which is still 
not optimal compared to other ASEAN countries. 
In 2015, the World Economic Forum released the 
rankings of Human Capital Index and Indonesia 
ranks 69 of 124 countries. The index aims to meas-
ure the quality of human resources in one country 
in developing human resource potentials in terms 
of education and employment, demographics, and 
performance standards. Ten best rankings are still 
dominated by European countries.

In the aspect of education and employment, 
Indonesia still faces the challenges in skills mis-
match between the graduates’ skills and the skills 
required in the workplace. Currently, Indonesia 
ranks 82 of 124 countries, with the literacy rate 
of basic education and literacy numeracy, and 
the level of ICT literacy at the age of 15–24 years 
ranks 62 while the quality of the education system 
in Indonesia ranks 30 (World Economic Forum, 
2015). This condition indicates that in general the 
quality of human resources is not optimal, espe-
cially the gap between the skills required by the 
workforce and the existing skilled personnel.

The skills gap in ICT is networking skills 
in which Indonesia has to compete among the 
ASEAN countries. According to a report of Sandy 
Walsh Director of Social Innovation Group, Asia 
Pacific in 2014, Indonesia is predicted to still expe-
rience skills gap of 36.5% in 2016 primarily in net-
working skills that are essential skills required by 
work today. Indonesia is still lagging behind other 
countries in Southeast Asia in terms of innovation. 

http://print.kompas.com
http://www.bkkbn.go.id
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supports the structural transition from school to 
work, including strengthening the system of voca-
tional training and apprenticeship (Allen, 2016).

The conditions outlined above indicate the 
needs for a wide range of vocational education 
efforts in preparing quality human resources. 
 Volmari (2009), Guthrie (2009), Majumdar (2011), 
Lucas (2012) agree that an important effort made 
by vocational education in preparing the quality 
human resources is to increase the effectiveness of 
teaching and learning process in vocational edu-
cation so that graduates of vocational education 
can play a role as more qualified and competitive 
workforce.

Effective learning directions in vocational edu-
cation are urgent and need to be developed to suit 
the demands of the working world. Considering 
the importance of effective teaching learning proc-
ess in vocational education as the main agenda to 
increase human resources, this study provides an 
alternative to the idea of learning vocational edu-
cation oriented towards the world of work. It is 
hoped that educators are able to create transforma-
tion of the knowledge, skills, and attitudes of learn-
ers by developing teaching methods that are more 
oriented on the skills needed in the working world.

2 WORK-ORIENTED VOCATIONAL 
LEARNING DIRECTIONS

Vocational education started from the social effi-
ciency doctrine conceived by David Sneden and 
then operationalized by Charles Prosser in the 
period of rising of the US industry in the twen-
tieth century. The doctrine states that an efficient 
society is a society that can create a positive living 
environment by providing prosperity and satisfac-
tion for the majority of its citizens. Education is 
seen to contribute to the achievement of this effi-
ciency by preparing skilled workforce with appro-
priate qualifications in accordance with the needs 
of society (Braundy, 2004). Philosophy considers 
that vocational education is responsible for prepar-
ing people to work and be independent. In Human 
Capital Theory education is not merely seen as 
only to bring benefits in economic growth, but also 
provides benefits to the better welfare, social life 
and behavior and the improved participation in 
society (Vila, 2000). In line with the experts’ opin-
ion, vocational education provides a solid foun-
dation for the implementation of work-oriented 
education.

Learning orientation in vocational education 
is shifting from supply-driven teaching towards 
demand-led learning. Learning is not only to help 
students learn academic content and skills alone, 
but also to train students to be more independent.

Over the past three decades, there is a change in 
the educational environment which is phenomenal. 
The changes include a model of learning, the role 
of teachers and learners, changes in the learning 
environment, and technology (Majumdar, 2011). 
The changes in the educational environment are 
described in Tables 1 and 2 below:

Tables  1 and 2  indicate that learning in voca-
tional education has shifted from teacher-centered 
to student-centered. The learning approach is not 
focused merely on a formality-verbal culture, but 
on a learning approach that allows the integration 
of human values in personality and behavior dur-
ing the learning process. Now the learning  process 

Table 1. The changes in learning environment.

Model Focus Learner roles Technology

Traditional Teacher Passive Chalk and Lecturing
Information Learners Active Personal computer
Knowledge Group Adaptive PC and network

Table 2. The changes in the roles of teachers, learners, 
curriculum, and media application.

Aspect From To

Teacher 
Roles

Delivering 
knowledge

Guiding and 
facilitating

Controlling 
learning

Creating joy-
ful learning 
environment

Experts Collaborator and 
learning partner

Expository Interactive/
experiment/
exploration

Learner 
Role

Passive Active
Absorbing 

knowledge
Producing new 

knowledge
Dependent Autonomy
Content based 

only
Continuous 

learning/creative/ 
communication/ 
thinker

Curriculum Memorizing facts Discovery
Teaching practice Authentic learning
Stricter time Flexible/open/

anytime and any 
place

Traditional based Competency based
Media 

Application
Single simulation Multi simulation
Single media Multi media
One-way 

communication
Two-way 

communication
Limited sources Unlimited digital 

sources
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in vocational education is more focused on effec-
tive interaction between teachers and learners 
(Maclean, 2004).

The effectiveness of the learning process is a 
reflection of the achievement of learning objectives 
appropriate to the determined learning outcomes. 
The effectiveness of the learning process relates to 
some ways, efforts, techniques and strategies used 
to achieve optimal and precise learning goals.

There are a wide variety of learning methods 
in teaching work-oriented vocational. Based on 
research conducted by Lucas (2014) and Perkins 
(2009), in general there are seven principles of the 
use of learning methods in vocational learning, 
namely: 1) The context of authentic learning; 2) 
Giving freedom to the students to engage in learn-
ing; 3) Practice to search something; 4) Providing 
opportunities for exploration; 5) Giving opportu-
nities for learners to analyze problems; 6) Doing 
collaborative learning; 7) Providing opportunities 
to improve on their practices and strategies.

There are a number of vocational learning 
methods that can be used. Most methods apply the 
principle of “learning by doing” although many 
combine the activities of reflection, feedback 
and theory as in vocational learning the impor-
tant thing is how students are directed to obtain 
meaningful learning experiences: 1) Learning by 
watching; 2) Learning by imitating; 3) Learning by 
Practicing ( ‘trial and error’); 4) Learning through 
feedback; 5) Learning through conversation; 
6) Learning by teaching and helping; 7) Learning by 
real-world problem-solving, 8) Learning through 
inquiry; 9) Learning by listening, transcribing and 
remembering; 10) Learning by drafting and sketch-
ing; 11) Learning on the fly; 12) Learning by being 
coached, 13) Learning by competing; 14) Learn-
ing through virtual environments; 15) Learning 
through simulation and role-play; 16) Learning 
through games (Lucas, 2014; Perkins, 2009).

Those learning methods are selected and used 
to design vocational learning according to the tar-
geted learning objectives to achieve. Effective voca-
tional learning, in my opinion, is how to connect 
that learning with the real world, where students 
are actively involved in learning, are capable of 
learning to learn, and form the characters as good 
individuals. The changing orientation direction of 
vocational learning demands TVET teachers to 
adjust to the labor skills required by the labor mar-
ket so that there is no mismatch of skills.

Organization for Economic Cooperation and 
Development (OECD, 2012) published the skill 
strategy required to prepare vocational education 
to meet the demands of the 21st century, namely: 
1) Knowledge must be more relevant and balanced 
between theory and practice; 2) high-level skills, 
called the “4 Cs” (creativity, critical  thinking, 

communication and collaboration) as the skills 
required to absorb knowledge; 3) Performed 
characters, including adaptability, perseverance, 
endurance and moral character: integrity, fair-
ness, empathy and ethics. These characters must be 
formed either at school or in the workplace to help 
individuals become active and responsible citizens; 
and 4) Meta-layer skills, such as learning to learn 
(continuous learning), building skills, developing 
creativity and networking skills needed to face the 
changes in the complexity of the world.

According to Lucas et  al. (2012), there are six 
generic competencies required by world of work 
in the 21st century, including: (1) being experts in 
the work procedures in their domains; (2) having 
the intelligence to act effectively if  required, (3) 
literacy skills, including mastery of ICT, (4) an 
attitude of commitment and attention to the work, 
5) understanding business and (6) having a tough 
stance. The characteristics of the world of work 
in the future require labors that have the ability of 
high-level thinking, problem solving and working 
collaboratively. It requires the ability to customize 
applications that articulate with the context of the 
problems faced (Bound; Solomon, 2003).

Referring to the skills required by the labor 
market, practitioners should be able to determine 
“what” should be taught and the “how” to teach it 
to students and “what” is taught is related to the 
world of work, technology and professions in the 
implementation of vocational education. As to 
this, it is needed to study theoretical frameworks 
that underlie learning approaches that will be used 
to fulfill the vision and strategy to prepare the 
quality and appropriate workforce in that period 
of time. In short, TVET teachers need to be more 
qualified.

What are the capabilities required by TVET 
teachers to encourage the effectiveness of teach-
ing in the changing vocational learning orienta-
tion? Majumdar (2011) emphasized that in the 
21st century, vocational teachers experience many 
basic changes in their pedagogical practice. Teach-
ers change their roles in the orientation of deter-
mining the strategy and approach to learning. 
A study conducted by Guthrie (2012) found the 
TVET teacher skills that are required in the con-
text of the changes are: 1) TVET teachers are now 
required to acquire pedagogical skills by adapt-
ing strategies and learning which are centered on 
the learners. The teachers are required to apply 
different pedagogical approaches in guiding and 
facilitating learners to self-learning and learning 
in the workplace. 2) Focusing on the learner indi-
cates that a TVET teacher should be able to create 
a more independent learning; 3) Client-oriented, 
where TVET teachers are able to establish a rela-
tionship with the students and the industries like a 
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client. The teachers are skilled in giving feedback, 
building and maintaining relationships, developing 
a network of partnerships with industry, adapting 
learning to the needs of the industry, and acquir-
ing the ability to monitor and evaluate the results; 
4) Acquiring some technical skills to match the 
skills required by labor market; 5) The ability to 
use any technology, including acquiring knowledge 
and expertise in the use of new technologies, par-
ticularly to remain “connected” with advances in 
technology; 6) Understanding the system and how 
to work on TVET; 7) Having a good quality of 
personal attributes, such as communication skills, 
a commitment to self-development, the capacity 
to deal with change, learn independently, manage 
time and new knowledge better.

Of the expected capabilities from TVET teach-
ers above, the most important issue is how to 
develop the abilities of TVET teachers to dem-
onstrate professionalism, develop teaching skills, 
have the ability to better understand the needs of 
industries and businesses, apart from their core 
skills, which are acquiring their pedagogical skills. 
As a result to this, the development of vocational 
teachers’ capacities is highly necessary and should 
be directed to achieve the required abilities.

3 CONCLUSION

Vocational education plays a significant role in 
preparing future skilled workforce. The changes in 
the era of knowledge-based economy have influ-
enced the direction of vocational learning which 
is oriented to fulfill the labor market. This direc-
tion should address the shift of pedagogical para-
digm, current trends and challenges, and current 
needs to skilled labor. The changes include a shift 
of teacher and student role, the creation of learn-
ing environments which is oriented to curriculum 
and technology that encourage efforts to improve 
the quality of vocational education. Therefore, a 
fundamental change must start from vocational 
education classes, workshops or laboratories sup-
ported by highly-skilled and professional teachers.
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Skills development and employment within the TVET context in 
Timor Leste
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ABSTRACT: The Skills Development and Employment (SDE) project is a 2 1/2 year project funded 
by Department of Foreign Affairs and Trade (DFAT) to support the Secretariat of State for Vocational 
Training and Employment Policy (SEPFOPE) from 2016–2018. The project is aimed to improving 
employment opportunities and quality of life through skills development and expand overseas opportu-
nities. To achieve this goal, SDE is actively engaged industry into the design and development of quali-
fication through industry consultation and qualification development workshops to get their inputs and 
explore their needs for quality workers. SDE also, works closely with government and training providers 
to expand employment opportunities and improve the quality of Timorese workers to send and work 
overseas. This is done through Work Ready Skills (WRS) and English trainings to ensure that the workers 
with the right skills and rigorous screening and selection process for Timorese youth to work in Australia 
under Australia Seasonal Worker Program.

(INDMO), National directorate for Training Pol-
icy (DNAFOP) and overseas employment office.

3 SDE WITHIN TVET SYSTEM

SDE supports DNAFOP and INDMO to held 
qualification technical working group workshops 
in September and October to develop both qualifi-
cation and teacher training frameworks. The devel-
opment of a TVET framework also enables further 
implementation with the preparation of curricu-
lum and learning materials, which are essential 
for technical teachers to deliver skills training at 
the appropriate levels. The expectation is to have 
the qualification framework and teacher training 
ready by December 2016. In addition, the teachers 
from Accredited Training Providers (ATPs) will be 
sent to overseas for gaining skills and experience 
through selected International training providers 
in 2017. This is to ensure that the teachers have 
relevant work ethics and experience as well as at 
least one level above the students, certificate IV. 
This teacher cohort can then deliver Certificate III 
through apprenticeships in the hospitality industry 
and through Accredited Training Providers. 

4 SWP AND TVET

Seasonal worker program has been a key employ-
ment opportunity for Timorese workers to improve 

1 INTRODUCTION

The Skills Development and Employment (SDE) 
project is a 2 1/2 year project funded by Depart-
ment of Foreign Affairs and Trade (DFAT) to 
support the Secretariat of State for Vocational 
Training and Employment Policy (SEPFOPE) 
from 2016–2018 to address skill gaps and low 
employability of Timorese workers. The SDE 
project is aimed to improving employment oppor-
tunities and quality of life through skills develop-
ment and expand overseas opportunities.

This paper will give a short introduction of 
SDE, outline SDE within TVET system (include 
SWP and TVET) and present some data on Sea-
sonal workers and Work Ready Skills Training in 
Timor Leste.

2 SKILLS DEVELOPMENT AND 
EMPLOYMENT (SDE)

SDE component is an investment in Timor-Leste’s 
vocational training and employment and will pro-
vide young people with improved access to quality 
skills, enabling them to enter productive employ-
ment, including self-employment opportunities 
and obtaining employment overseas. The project’s 
main stakeholders are different directorates of 
SEPFOPE, namely: the directorate of LMIS, 
(Labour Market Information System), National 
Institution for Labour Force Development 
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Timorese economic growth (Wigglesworth & 
Fonseca, 2015).

SDE is working closely with the DoE (Over-
seas Employment Department or Labour Sending 
Unit) within SEFOPE to improve the selection 
process around four pillars, physical fitness, atti-
tudes, skills and experience, English level and 
health checks to send the best Timorese to work 
in Australia. SDE works closely with DNAFOP 
and INDMO and to provide Work Ready Skills 
(WRS) and English Language trainings to equip 
candidates with industry skills and experience for 
seasonal workers. This to ensure that the workers 
with the right skills, good work ethic and experi-
ence are in a Work Ready Pool (WRP) and ready 
mobilize quickly to working in Australia in Aus-
tralia’s Seasonal Worker Program.

From 2012–2016, 582, seasonal workers work-
ing in Australia and some have returned to Timor 
Leste. They now using the knowledge and skills 
they gained in Australia to improve their lives, 
help their family and invest in Timor Leste, such 
as open their own businesses in the country. 
(See Table 1).

5 CONCLUSION

To sum up, it is clear that SDE program is work-
ing together with multiple stakeholders to improve 
skills and quality human resources through indus-
try and training providers’ consultations in the 
design of qualification framework and training 
materials for certificate III in food and beverage 
and accommodation management areas through 
regular and apprenticeship modes of trainings.

SDE also assist the overseas employment unit 
and TVET regulatory body to improve the selec-
tion process for Australia’ Seasonal Workers to 
provide seasonal workers with the right skills and 
experience through work ready skills training to 
better prepare them to work in Australia.

All this enables the Labour Department, SEP-
FOPE, to improve the quality of human resources 
to respond to industry’s demand in Timor Leste. 
Internationally, allow Timor-Leste to compete in 
Asia Pacific labour market; particularly, in Hospi-
tality and Tourism industry sector.
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Table 1. Australian seasonal workers 2012–2016.

Area of working

Total 
2012–2016

Returned workers 
2012–2016

Currently 
in Australia Self  employed

M F Male Female Male Female Male Female

Agriculture 313 69 219 55 135 28 2
Hospitality  91 61  69 52 1
Total 534 395 163 3
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Developing a culture-based teacher education and training program 
model: Improving teachers’ content and pedagogical knowledge
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Education Science Program, School of Postgraduate Studies, Universitas Pendidikan Indonesia, 
Bandung, Indonesia

ABSTRACT: This study investigated whether a teachers’ professional development model built around 
the use of place and culture as the fundamental principles could improve physics teachers’ content and ped-
agogical knowledge. The model was evaluated using formative and summative evaluation and the teachers’ 
knowledge and competences were examined, as well as the understanding of the learners, learning design 
and implementation, evaluation of learning outcomes, and the development of learners in actualizing their 
various potentials. The ability of teachers to develop physics learning activities to define the principles 
and concepts of units, standards and measurements, Newton’s laws and their applications, temperature, 
heat and heat transfer, and sound waves was also studied. This mixed-methods study was carried out with 
23 in-service teachers. The resulting model of a culture-based teacher education and training program has 
four major characteristics: it is a participatory model adaptation; the structure and content of the program 
are developed by deliberating the perspectives, customs, beliefs and values of local Nusa Tenggara Timur 
(NTT) culture; the principles of adult learning are applied; the model provides teachers/participants with 
the ability to develop culture-based physics learning activities for local NTT culture.

with each other what constitutes competence in a 
given context’. Effective professional development 
of in-service teachers is recognized as fundamental 
to school success and teacher satisfaction (Educa-
tion Week, 2004). Regarding PCK as dynamic and 
affected by changes in multiple social systems sug-
gests there are compelling reasons for taking an 
explicitly culture-based and place-based approach 
to professional development in science.

That there are challenges and shortcomings in 
physics teaching suggests that good PCK is far 
from being universal. Generally, one of the difficul-
ties that confronts pre-service teachers or even in-
service teachers is how to modify theoretical phys-
ics material into something that is easy to under-
stand, valuable, and properly fits with the students’ 
daily experiences. Lete’s (2012) study showed that 
conceptual understanding and the ability of senior 
high school students in Kupang to analyze tables, 
figures and graphs related to physical phenomena 
was low. Based on a pre-study interview with one 
of the physics teachers in Kupang, physics instruc-
tion is conducted by utilizing a variety of teaching 
and learning strategies, but still the students find 
it difficult to understand physics concepts. Various 
studies suggest designing contextual learning by 
illustrating some related problem faced in the stu-
dents’ daily experiences (Skoumis & Hatzinikita, 
2009; Guisasola et  al., 2009; Hernández et  al., 
2011; Loukomies et al., 2013).

1 INTRODUCTION

Physics is a branch of science that empirically, 
logically, systematically and rationally studies and 
explains the elements of nature and its phenom-
ena. Learners’ success in learning physics can be 
achieved if  they have the ability to understand the 
three main points: physical concepts, laws or princi-
ples, and theories (Siregar, 2003). In order to attain 
physics learning objectives, the physics learning 
process should be individualized and contextual; 
physics learning should occur in students individu-
ally in accordance with the students’ development 
and also the environment. In order to achieve 
meaningful physics learning, the new information 
needs to be associated with a structure of under-
standing or students’ prior knowledge.

Physics learning should be allied with students’ 
prior knowledge in order to harmonize the new 
concepts with that knowledge. The knowledge, 
skills and abilities involved in organizing phys-
ics learning are known as Pedagogical Content 
Knowledge (PCK). Shulman (1987) noted that a 
professional teacher should have a decent level of 
knowledge and ability in PCK. A teacher needs to 
continually develop their quality in designing lesson 
plans, classroom teaching and learning, and assess-
ment by understanding the PCK. Lave and Wenger 
(1991) consider these the ‘basic building blocks of a 
social system’ as these enable participants to ‘define 
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In recent years, teacher professionalism has 
been subject to a period of dissatisfaction. Based 
on the 2015 results of senior high school teacher-
competency tests, pedagogical and professional 
competency scores are generally still below the 
standard minimum pass criterion, which is 55. The 
national teacher-competency test average is 53.02, 
with the average score for professional competency 
being 54.77, and that for pedagogical competency 
being 48.94. Only seven provinces (of 33) earned 
teacher-competency test scores above the average. 
The test results indicate whether or not the mini-
mum levels of standards, including the knowledge 
and skills that cover the basic aspects of a subject, 
are met by the teacher, that is, the results of the test 
showed how competent they are as teachers.

In Nusa Tenggara Timur (NTT), the teacher 
association has been organizing Pengertian 
Matematika dan Ilmu Pengetahuan Alam (MIPA) 
(Understanding Mathematics and Natural Sci-
ences) centers since 2004. MIPA centers contribute 
to an increase in mathematics and science National 
Exam (UN) scores and learning quality, but unfor-
tunately this program is not coordinated by the 
local government and lacks follow-up. This lack of 
coordination and ongoing support causes teachers 
to fall back to their teacher-centered and subject-
matter-centered approaches. There is another 
problem in teaching physics: mastering physics. 
Some teachers only teach certain topics with which 
they are familiar, while they skip others that they 
find difficult to teach. Another teaching problem is 
the ability to provide an interactive, fun and chal-
lenging learning process. It is not surprising that 
the UN score for NTT in 2016 ranks it 29th out of 
the 33 provinces in Indonesia.

There are institutions in Indonesia with impor-
tant roles in nurturing and enhancing teachers’ 
professionalism, such as the central government 
through Pusat Pengembangan dan Pemberdayaan 
Pendidik dan Tenaga Kependidikan (P4TK), the 
provincial government through Lembaga Penjamin 
Mutu Pendidikan (LPMP), and local government. 
Based on Winingsih’s (2013) study, there was role 
overlap in the central government, provincial gov-
ernment and local government functions, and there 
has been no systematic coordination or support-
ive cooperation in improving the professionalism 
of teachers. P4TK, LPMP and local governments 
have a powerful and important role in improving 
teachers’ professionalism, but the defined forms 
of the roles and the involvement levels of all three 
institutions differ from each other, as does the 
authority of each of these institutions. Efforts to 
improve professionalism through education and 
training programs organized by P4TK, LPMP and 
local governments have often been made, but there 
has not been proficient coordination (Winingsih, 
2013).

The autonomy and decentralization of educa-
tion to local governments opens up opportunities 
to better orient matters to the changing needs of 
each region (i.e. bottom up). Local governments 
need to organize activities through relevant institu-
tions that support the development and improve-
ment of teachers’ competences. Musyawarah Guru 
Mata Pelajaran (MGMP) can be a mutual learning 
exercise and discussion of experiences in which the 
ability of teachers and the quality of learning is 
improved. We need to maintain the communica-
tion between teachers of physics, so that problems 
in learning activities, such as the development of 
teaching materials, instructional strategies, assess-
ment, and others, can be solved together.

The Education Training Union (ETU) (2000) 
asserts that education and training are an insep-
arable unity. In general, education and training 
models consist of  three main phases: planning, 
implementation and evaluation. From the view-
point of  cultural anthropology, to learn science 
is to acquire the culture of  science; students must 
travel from their everyday life-world to the world 
of science found in their science classroom. Edu-
cation through a cultural approach is ideal for 
environments such as multicultural Indonesia, 
where education rooted in the nation’s cultural 
values   of  harmony and peaceful life in a pluralistic 
state should be a significant aid to comprehension.

Given the importance of integrating culture, two 
studies provide guidance: Chinn (2012) in her cross-
cultural study, Place and culture-based professional 
development: Cross-hybrid learning and the con-
struction of ecological mindfulness, and Triwiyono’s 
(2010) Development of junior Sentani Papua culture-
based physics learning program. Overall, the litera-
ture and some research reviews suggest that carefully 
designed culture-based physics instruction helped 
students to harmonize school science with their local 
culture as their prior knowledge, and empowered 
teachers to contextualize physics instruction and to 
teach in ways that supported diverse learning modes. 
The present study has been conducted to establish: 
(1) the characteristics of a culture-based teacher 
education and training program model in MGMP 
Fisika to improve physics teachers’ content and ped-
agogical knowledge; (2) the results in terms of the 
improvement in teachers’ content and pedagogical 
knowledge that derive from such a program model.

2 METHODS

Four cultural experts (elders) of NTT were inter-
viewed thoroughly as to their knowledge, wisdom, 
and erudition of local culture. Twenty-three physics 
teachers from 12 senior high schools in Kabupaten 
Ende, NTT, were involved to identify the values of 
NTT local culture. The teachers were heterogeneous, 
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in terms of teaching, professional development 
experiences, and cultural background. The instru-
ments were validated by a team of experts (expert 
judgment).

Descriptions of the research instruments and 
data analysis techniques are shown in Table 1.

This study was mixed-methods research and the 
research design diagram is outlined in Figure 1.

3 RESULT AND DISCUSSION

3.1 Program need assessment and culture 
identification results

The data were descriptively analyzed and sorted to 
establish teachers’ opinions, teaching experiences 
and their necessity in terms of enabling teacher 
professionalism, as shown in Table 2.

Table 1. Research instruments and data analysis.

Measured aspect Instrument Data source Data analysis technique

Program need assessment Program need assessment 
questionnaire

Teachers Descriptive statistics

Local culture related 
to physics

Culture identification 
questionnaire

Teachers
Cultural experts

Data reduction & data 
display

Education & training 
program design quality

Guidelines of program 
structure assessment

Documents
(program model blueprint) 
by expert judgment

Conclusion drawing & 
verification

Guidelines of curriculum 
and syllabus assessment

Documents by expert 
judgment

Conclusion drawing & 
verification

Guidelines of instruments 
assessment

Documents by expert 
judgment

Conclusion drawing & 
verification

Education & training 
teaching material 
quality

Guidelines of teaching 
material substance 
assessment

Documents by expert 
judgment

Conclusion drawing & 
verification

Content knowledge Multiple choice test Teachers N-gain
Pedagogical knowledge Multiple choice test Teachers N-gain
Program success rate Guidelines of program 

success assessment
Documents Data triangulation
Facilitators
Teachers

Questionnaire Teachers Descriptive statistics

Figure 1. Culture-based teacher education and training 
program model research design (Adaptation of integra-
tive mixed-methods design (Castro et al., 2011)).

The need assessment results suggest that con-
textual culture-based teaching–learning should be 
incorporated into program material.

In order to adjust to this requirement, we 
need to identify the cultural aspects relevant to 
physics topics. The following subsections iden-
tify the elements of  traditional NTT culture that 
can be integrated into various aspects of  physics 
instruction.

3.1.1 Units, standards and measurements
The traditional NTT units, standards and meas-
urements of length, mass and time (traditional 
calendar).

3.1.2 Newton’s laws and their applications

1. Pasola, a thanksgiving ceremony to the ances-
tral spirits of people from West Sumba. The 
Alornese still use bows and arrows for hunting 
tools and war.

2. Kela Koti or the traditional spinning top of 
the Endenese. The traditional Enene umbrella 
dance.

3. The timber panels of the Ammu Hawu house 
(traditional house of Sabunese).

4. Etu, a traditional boxing ceremonial of the peo-
ple of Nagekeo.

3.1.3 Temperature, heat and heat transfer

1. Tatobi is a series of activities aimed at warming 
post-partum mothers in rooms where there is a 
fireplace.

FINAL 
RESULTS 

Data analysis 
rcsuhs: 

1. Research 
instruments 

2. Guidelines for 
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2. Mbaru Niang is a traditional house of Wae 
Rebo village, located within the Rainforest 
Mountains of Flores.

3. During water boiling, the mother often adding 
a spoon or other small-sized iron article into 
a container of cooking water to speed boiling 
process.

4. Moke is a traditional beverage, symbol of 
brotherhood and unity for the Ngadanese.

3.1.4 Sound waves

1. Sasando is a traditional stringed musical instru-
ment from Rote island.

2. Traditional musical instrument Foy Pay comes 
from Ngada and is a small double flute of 
bamboo.

The indigenous cultures of  NTT have educa-
tional values that can be integrated into learning 
activities. The integration of  indigenous science 
concepts into physics instruction helps teachers 
and students to learn better. If  students’ views 
and beliefs are in accordance with the concepts 

of  physics, there will be mutually reinforcing 
interference.

3.2 Culture-based teacher education 
and training program model

A culture-based education and training model 
was developed by adapting participatory meth-
ods (Sudjana, 2000), based on the nine princi-
ples of  adult learners’ learning (Knowles, 1984). 
The education and training activities ended 
with review and agreement, so that the knowl-
edge and skills gained from the training activ-
ity would be sustainable. The people of  NTT 
uphold collective ordinances and agreements, so 
by establishing an agreement at the end of  the 
education and training, teachers will be encour-
aged to obey the agreements they have estab-
lished and agreed.

The education and training program provided an 
experiential approach for the participants, who were 
teachers with more than five years’ experience of 
teaching. The program united teachers’ experiences 
with a number of activities that emphasized real 

Table 2. Identification results of program need assessment.

Aspects Indicators Identification results %

The needs of 
education & 
training 
program

Program objectives To improve teachers ability to develop contextual 
physics learning activities

22.2

Program material Learning strategy (approach, model, method & 
technique)

18.5

How to develop teaching materials and learning 
models

30.4

Teachers’ ability to associate concepts with values 
and examples in students’ everyday life

28.3

The teaching–learning 
problems to be developed 
in the program

How to compile contextual physics teaching 
material (based on students’ environment and 
culture)

34.2

The competences 
of learning 
management

The development of teaching 
materials

Teachers did not develop the teaching material, 
but took it from textbooks

54.4

The development emphasizes the close 
relationship between theoretical and 
practical aspects of designing the sequence 
of activities that extend physics learning and 
relate to other concepts

47.2

The nature of science 
implementation

Practicality of teaching material development 26.3

Practical activities To develop the concept of laboratory data 33.4
The development of 

learning tools
Syllabus and lesson plan 45.2

Experimental 
activities

Experimental equipment 
and supplies

Mechanics and optics experiments 74.2
In order to specify the equipment, teachers need 

an understanding of how to describe the 
techniques of measurement to be used

65.3

Preparation of experimental 
activities

Guidelines for setting up a practical & conducting 
a trial experiment

75.4

Implementation of experimental 
activities (the obstacles)

Limitedness of lab equipment & 
time management

82.4
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can help students understand physics as modern 
science based on their prior knowledge through 
contextual culture-based learning.

The findings from this study indicate that the pro-
gram was effective in supporting teachers in chang-
ing their instructional practices and beliefs because 
the program’s design incorporated theory, demon-
stration, practice, feedback and follow-up, because 
participants attended in teams and engaged in peer 
teaching, and because content was contextualized 
with the work related and integrated into teachers’ 
learning areas. We can also conclude that there is a 
continued need to research programs built on this 
study to provide further evidence to support this 
claim. The fact that most programs were conducted 
by central government agencies suggests that there is 
a challenge in institutionalizing place-based physics 
teachers’ education and training programs while col-
leges and universities continue to be compartmen-
talized and discipline-based. This gap suggests that 
study of culture-based teacher education and train-
ing programs might focus on longer-term studies 
of teacher learning, expertise, and agency in order 
to capture changes in teachers’ place- and culture-
based PCK, communities of practice, and student 
learning.

By providing opportunities for physics teach-
ers’ education and training through participation 
in culture-based communities of learners that 
address meaningful and relevant physics or sci-
ence issues in general, there is potential for a path 
toward educational equity for all learners. A focus 
on real places and needs empowers teachers as 
local experts and curriculum developers who are 
able to contextualize learning in students’ com-
munities, practices, and cultural knowledge. It is 
essential, therefore, to continue to explore, refine 
and develop our understanding of the design and 
implementation of teacher education and training 
to better support the needs of teachers.
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ABSTRACT: Since its independence in 2002, Timor-Leste has declared Tetum and Portuguese to be 
the official languages, while maintaining English as a working language. Timor-Leste has launched its 
Strategic Plan for National Development (2011–2030), and as part of this a Technical and Vocational 
Education Training (TVET) plan has been created and is now being implemented. The National Institute 
for Labour Force Development (INDMO) was created with the main role of ensuring the quality of 
training by establishing national qualification standards and supporting training providers in the delivery 
of accredited qualifications. As Timor-Leste continues to develop, there have been increasing calls for 
a nationally accredited English qualification to meet specific demands within education and industry 
nationally, and to provide support for Timorese nationals looking to work overseas. This presentation 
outlines the work of the Australia Timor-Leste English Language Program, a DFAT-funded partnership 
working to improve the level of English language teaching in secondary schools in addition to providing 
an accredited English qualification to all industry sectors within Timor-Leste. In-service English language 
training in Timor-Leste is now accredited under the National Qualifications Framework and delivered to 
English language teachers and trainers in schools and accredited training providers across the country. 
The program aims to deliver in-service English language training to secondary schoolteachers, in coop-
eration with the national teacher training institute (INFORDEPE), and to TVET trainers in cooperation 
with INDMO. Teachers and trainers who successfully complete the training have the potential, with some 
additional training from internationally recognized training providers, to be promoted to higher positions 
as national master trainers.

One of the focuses of the pillar of social capi-
tal is vocational education and training and, as 
part of this, a Technical and Vocational Education 
Training (TVET) plan has been created and is now 
being implemented. The TVET plan is the docu-
ment that provides a clear vision for training and 
skills development in Timor-Leste. The vision in 
the TVET plan is that, by 2030, the training system 
will be characterized by:

 The young people of Timor-Leste following 
clearly linked pathways that take them from school 
to training to work and to higher education;

 A skilled labor force driving increased services, 
industrial development, economic diversifica-
tion and innovation;

 Training being measured by its quality and how 
training services match the needs of industry 
and communities; and

 Industry and civil society working in partner-
ship with Government to increase the skills 
of all people and to increase opportunities for 
secure and meaningful work.

Seven elements are recommended in the TVET 
plan:

1 INTRODUCTION

Timor-Leste is a small country with a land size of 
15,000 square kilometers. As of 2015, its popula-
tion was 1.245 million. It was internationally rec-
ognized on the 20th May 2002 through restoration 
of independence. Timor-Leste has declared Tetum 
and Portuguese to be its official languages, while 
English and Indonesian are maintained as work-
ing languages. Timor-Leste has launched its Stra-
tegic Plan for National Development (2011–2030). 
The Timor-Leste Strategic Development Plan is a 
twenty-year vision that reflects the aspirations of 
the Timorese people to create a prosperous and 
strong nation. It is built around four pillars:

 Social capital: Health, education and social 
protection.

 Infrastructure: transport, telecommunication, 
power, and water supply and sanitation.

 Economic foundations: agriculture, tourism and 
petrochemicals—to bring growth, jobs and new 
sources of public revenue beyond oil.

 Institutional framework: macroeconomic man-
agement and improvement of the capacity and 
effectiveness of government institutions.
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1. Efficient Investment in Training – securing 
long-term budget allocations from the Human 
Capital Development Fund; establishing a man-
aged training market; establishing new funding 
guidelines and performance measures.

2. National, District and Industry Needs and 
Demands – identifying national priorities; 
undertaking skill needs analysis of major 
projects, districts and industries; developing a 
labor market information system; encouraging 
enterprise development.

3. Participation in Training – promoting the TVET 
system; establishing equity in participation; 
implementing the National Training Com-
mitment; preparing for a national traineeship 
scheme.

4. Building the Capacity of Trainers – new national 
teaching and learning materials and training 
support services; building the capacity of train-
ing organizations and community-based train-
ing providers.

5. Business Engagement in Developing Skills – a 
National Skills Development Center; build-
ing strategic training infrastructure; introduc-
ing incentives for business investment in skills 
development and jobs; implementing a National 
Labour Content Policy.

6. National Partnerships and Institutions – creating 
the National Skills, Employment and Produc-
tivity Council; better coordinating education, 
TVET and other government training programs 
such as Agriculture and Health; removing 
inconsistencies between TVET laws and other 
training-related laws.

7. Governance and Monitoring of Training – 
including: making the system work in relation 
to ensuring effective compliance with contracts; 
allocating adequate staffing and resources and 
monitoring; implementing ten key performance 
measures and the appropriate resourcing to 
conduct evaluation of the training system on an 
annual basis.

In response to the implementation of the TVET 
plan, the National Institute for Labour Force 
Development (INDMO) has been created. It is 
responsible for defining the standards of skills 
and for establishing a vocational training certi-
fication system in accordance with national and 
international standards. It exercises the following 
responsibilities:

 to define and approve the standards of skills of 
the various production sectors in Timor-Leste;

 to certify the skills in accordance with the 
approved standards;

 to certify training centers and companies to act 
as skills evaluation centers, as well as to certify 
the relevant trainers.

Within the structure of the newly developed 
Timor-Leste National Qualifications Framework 
(NQF) the transformation process is guided by a 
set of underlying principles, which are: access and 
equity; quality; proficiency; relevance. It is a sys-
tem that is intended to be responsive to industry 
needs, based upon international quality standards, 
and focused on employment outcomes for Timor-
ese people.

The new TVET system also allows for those 
already in employment to upgrade their skills and 
receive national skills recognition. As the system 
develops, centers of excellence will be established 
in each trade area. It is envisaged that these cent-
ers will have the capacity to conduct skills assess-
ment. This means that people with many years of 
skills and experience can have their skills assessed 
against the national standards and receive appro-
priate qualifications.

The new TVET system provides minimum 
standards for all training providers in Timor-
Leste, whether they are based in civil society, 
government, church, or private enterprise, to 
deliver quality training. The regulations also seek 
to strengthen existing training providers with the 
capacity and resources to deliver at a higher level, 
that is, to deliver qualifications registered on the 
National Qualifications Framework to ensure a 
skilled workforce for the future.

This paper outlines English language training 
in Timor-Leste in a TVET context, and covers the 
following issues:

1. Development of English language qualifications;
2. Partnerships for implementation;
3. English language training and the Timor-Leste 

National Qualifications Framework;
4. Future implementation of English language 

training.

2 ENGLISH LANGUAGE TRAINING IN 
THE TVET CONTEXT IN TIMOR-LESTE

2.1 The development of English language 
qualifications for the Timor-Leste National 
Qualifications Framework

The English language qualification has been devel-
oped by the Timor-Leste English Language Pro-
gram (ETELP). ETELP was a project funded by 
the Australian Government through the Depart-
ment of Foreign Affairs and Trade (DFAT) and 
managed by the Indonesia Australia Language 
Foundation (IALF).

The English language qualification is new to 
the National Qualifications Framework and it has 
been designed in response to the needs of English 
language training in Timor-Leste.
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This qualification has been developed in consul-
tation with INDMO, the Ministry of Education, 
and the National Institute for Training of Teachers 
and Education Professionals (INFORDEPE).

2.2 English language certification levels

Three levels of English language certification have 
been developed for the National Qualifications 
Framework:

 Certificate I in General English
 Certificate II in General English and ESP (Eng-

lish for Specific Purposes/Teaching)
 Certificate III in English Language Teaching 

Methodology

Certificate I is equivalent to the Elementary 
Level of General English courses and Certificate II 
is equivalent to the Pre-Intermediate level of Gen-
eral English courses with the addition of specific 
units for teaching. Certificate III provides an intro-
duction to the concept of communicative English 
language teaching in the context of English as a 
Second Language (ESL).

2.3 The partnership for English language 
training in Timor-Leste

This qualification was developed by ETELP in 
consultation with INDMO. The Ministry of Edu-
cation of Timor-Leste and INFORDEPE are part-
ners in the implementation process. The Australia 
Timor-Leste English Language Program (ATELP) 
is continuing the partnership and cooperation, and 
is implementing the training for English language 
teachers in schools from the districts of Aileu, 
Ermera and Liquiça.

2.4 English language training in the National 
Qualifications Framework

The English language training is following the 
standards of the National Qualifications Frame-
work and can be shown as in Figure 1.

2.5 Future implementation of English language 
training

There are demands from various sectors and 
various levels of  people for the English language 
training. Teachers still need in-service training in 
English to improve their level of  English and to 
develop good methods for teaching English to 
students. The trainers working within the accred-
ited training providers are required to be compe-
tent in English to deliver English as an integrated 
unit in each qualification provided in the training 
centers.

Teachers and trainers who successfully complete 
Certificates I to III in the English language will 
be provided with further training from abroad in 
order to qualify as trainers to other teachers and 
trainers in the future. The government will need 
to develop a plan and policy for addressing these 
issues.

3 CONCLUSIONS AND 
RECOMMENDATIONS

3.1 Conclusions

The English language qualification has been devel-
oped and now exists as a national qualification in 
the Timor-Leste TVET sector. Certificates I and 
II can be applied to anyone who needs to improve 
their English or for those who are seeking work in 
an English language environment. Certificate III 
is aimed at those who work as English language 
teachers or trainers or who are willing to become 
future English teachers or trainers.

3.2 Recommendations

The standard TVET qualification in English is 
only up to Certificate II, which is equivalent to the 
Pre-Intermediate level of General English courses. 
There will be a need for further development of 
similar qualifications to Certificate III or Certifi-
cate IV, which will be equivalent to the Interme-
diate and Upper-Intermediate levels of General 
English courses.

This will be a continuing task for all who are 
involved in the TVET implementations in Timor-
Leste. The government of Timor-Leste should play 
an important role in the development of the quali-
fications in response to the needs of the global 
market and state development.

Figure  1. The National Qualifications Framework 
standards.
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ABSTRACT: Teachers’ competency and skills affect their students’ progress and are an important 
component of the TVET institution. A competent teacher is form of quality assurance for students’ 
learning. Malaysia’s TVET education system has not escaped the issue of insufficient competence among 
teachers in the polytechnics, community colleges, vocational colleges and public skills training institutions. 
The aim of this review is to synthesize the available evidence in the literature about challenges faced by 
Malaysian teachers in TVET institutions with regards to their competency. Fourteen articles published 
between 2009 and 2015 have been appraised. The review reveals that concerns about the competency of 
Malaysian teachers include: the lack of English language usage in teaching; the need to improve skills in 
technical, ICT and pedagogy; the absence of TVET teacher job profiles and a competency model; and the 
need to improve TVET teacher skills and knowledge through training.

many others used the concept of competence in 
relation with performance improvement.

Generally, competency is a combination of atti-
tude, knowledge, and skills (ILO 2010; Campion 
et al. 2011; Chakraborty 2013; Mohd Salleh 2012) 
and is a prerequisite for workers to carry out a 
job function (Eraut 1994; Hager & Gonczi 1996; 
Ellström 1997). Competency, according to Mulcahy 
(2000); Volmari et al. (2009); Palaniappan (2003); 
Mulder (2001); and Shippmann et al. (2000), is as 
an indicator of an individual’s level of capacity, 
capability, and performance in duties/jobs; compe-
tency is necessary for an organization to be more 
competitive. An employee’s competency level can 
be increased through training and core competen-
cies can be developed as a model to benchmark the 
performance of staff  in an organization.

Guthrie (2010) stated that a TVET teacher is 
someone who has been trained and is competent 
in the field and in the delivery and evaluation of 
teaching; has the ability to demonstrate skills; 
and continuously develops and progresses their 
career by gaining more knowledge and skills in 
the field. Other previous studies indicated that 
the TVET teacher must have social competency 
(Monnier 2015); knowledge and competency in 
work processes (Boreham 2002); professional 
and pedagogical competency (Mirzagitova & 
Akhmetov 2015; Barbazette 2005); teaching, social, 

1 INTRODUCTION

Competent teachers are the driving force behind 
effective teaching and learning. Scholars (Knight & 
Elliot 2009; Kömür 2010; Kleickmann et al. 2012; 
Spöttll 2009; Wesselink et al. 2010) agree that com-
petent and knowledgeable teachers are essential to 
the processes of teaching and learning. Teachers 
are a driving force in the implementation of each 
educational institution’s mandate. Therefore, there 
is a need to ensure that the skills, knowledge, 
and attitudes of TVET teachers align with 
technological changes, current job requirements, 
equipment, machines, processes, and so on (Basu 
1997; Chappell 2000).

1.1 The importance of competency and the 
competence of TVET teachers

Competency refers to successful individual per-
formance in applying knowledge and skills in spe-
cific activities or tasks performed, while competence 
refers to a person’s success in a specific profession. 
The concept of competencies comes from David 
McClelland’s 1973 article, “Testing for Compe-
tence Rather than Intelligence.” He introduces 
five types of competency characteristics which are 
knowledge, skills, self-concepts, traits, and motives. 
Boyatriz (1982), Spencer and Spencer (1993), and 
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management, technological and technical skills 
(Othman et  al. 2011); leadership and personality 
competency in classroom organization and student 
management (Aliakbari & Darabi 2013); person-
ality competency (Blašková et al. 2014); cognitive, 
behavioural, pedagogic and psychomotor compe-
tency (Cakrawati et al. 2015); teaching, educating 
and professional competency; competency of link-
ing real work processes to a professional learning 
processes; communication competency; and self-
reflection competency (Diep & Hartmann 2016). 
The purpose of this study is related to the compe-
tency of the TVET teachers in Malaysia.

1.2 Global TVET teacher issues

Concerns regarding the competence of TVET 
teachers should not be taken lightly as problems 
are pervasive in TVET institutions across the 
country. The report by SEAMEO VOCTECH 
(2012) states that ‘…most of the TVET teachers 
are graduates from different levels but still lacking 
in industrial practice and exposure ….’. Education 
Statistics Indicator 2012/2013 reported that teach-
ers in Cambodia have low academic qualifications 
and teachers did not receive training in pedagogy 
(Phin 2014). Young-Saing et al. (2010) noted prob-
lems related to TVET trainers in countries such 
as Bangladesh, Cambodia, Sri Lanka, Lao PDR, 
Vietnam, and Indonesia, where they are facing a 
shortage of TVET trainers qualified and proficient 
in pedagogy and technology. Furthermore, expert 
workers in the industry have lost interest in work-
ing as teachers in TVET institutions and prefer to 
work in other sectors due to the low salaries in the 
teaching profession (Grollman & Rauner 2007).

TVET teachers in Mongolia are university grad-
uates and they have to undergo additional teaching 
training to improve the quality of TVET teaching 
(Duggan 2015). Ahmed (2011) stated that the qual-
ity of Sudanese TVET trainers must be enhanced 
with further skills training in the application of 
ICT in teaching, as well as industrial training. 
Rauner & Dittrich (2006) declared that the TVET 
teaching profession is still considered to be mar-
ginal and lacking in prestige, and it offers lower 
salaries, which prompts teachers to switch to the 
higher education sector to access more the attrac-
tive opportunities.

Two of the weaknesses of TVET teachers are 
associated with the lack of skills in pedagogy and 
lesser work experience. Paryono (2015) states that 
the availability of TVET teachers is a critical issue 
as teachers’ numbers are insufficient and declining, 
and that quality of teaching staff is inadequate due 
to their lack of industry experience in teaching. In 
the Malaysian context, TVET teacher competence 
has also become an issue. In this regard, the research 

question posed is: what are the issues related to the 
competence of TVET trainers in Malaysia?

1.3 Background of TVET in Malaysia

In a nutshell, TVET education in Malaysia began at 
the end of 1806 to train local young people to work 
as mechanics and fitters on the national railways 
(Leong et al. 2010). The educational reform in Malay-
sia began in the early 1980s, as mentioned in the 
Cabinet Committee Report in 1979. As part of the 
development of Malaysia, it promoted a broad range 
of participation in business and trade. As such, tech-
nical and vocational education were expanded and 
further developed in line with national development 
(Yahya Emat, 2005). In Malaysia, TVET is led by 
eight ministries: the Ministry of Human Resources, 
the Ministry of Works, the Ministry of Youth and 
Sports, the Ministry of Higher Institution, the Min-
istry of Education, the Ministry of Regional and 
Rural Development, the Ministry of Agriculture and 
Agro-Based Industry, and the Ministry of Defence. 
The ministries have the common objective and goal 
to produce a generation of Malaysians with knowl-
edge and skills in their respective fields (Rasul et al. 
2015; Ahmad et al. 2015).

The Malaysian Qualifications Agency (MQA) 
under the Ministry of Higher Education is a gov-
ernment body which gives accreditation to TVET 
institutions and accredits the training programs 
implemented in the universities, polytechnics, com-
munity colleges, and training institutions under 
MARA, while the Department of Skills Develop-
ment under the Ministry of Human Resources is 
the accrediting body for both public and private 
institutions for skills development. At present, 
there are 1369 TVET institutions in Malaysia, 
including universities, polytechnics, community 
colleges, vocational colleges, technical schools, 
and public and private institutions, for skills 
development (EPU 2015). Thus, teachers play an 
important role in ensuring the quality of the teach-
ing and learning process in the Malaysia TVET 
institutions.

2 METHODOLOGY

Articles published between 2009 and 2015 were 
searched in the databases ScienceDirect and Google 
Scholar using Mendeley. The following keywords 
were used in the search: ‘Malaysia’, ‘TVET’, ‘teach-
ers’, ‘competence’, ‘competency’ and ‘issues’. Titles, 
abstract, results, and conclusions were screened, 
and studies were selected to be included if  they were 
relevant to the addressed issues regarding the com-
petencies of teachers in Malaysian TVET institu-
tions. Whittemore & Knafl (2005) mentioned that 
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a review involves specifying the review purpose, 
searching the issues in the literature, evaluating 
data from the primary sources, analyzing data, and 
presenting the results are discussed. As shown in 
Figure 1, the abstracts of studies that are related to 
Malaysian TVET teachers were examined, resulting 
in a full review of 20 papers and the final inclusion 
of 14 articles in this review.

3 RESULTS AND DISCUSSION

The ‘key findings’ contributing to the issues of 
Malaysian TVET teachers are lack of ICT knowl-
edge and skills; lack of pedagogical knowledge; 
lack of English language in teaching; absence 
of teacher job profiles and competency models; 
lack of skills training and work experience; and 
issues related with the unemployment of TVET 
students.

3.1 Lack of ICT knowledge and skills

Knowledge in ICT is important for the TVET 
teachers. Using the ICT helps teaching and learn-
ing progress smoothly, creates interesting teaching 
environments, helps the teachers to prepare the 
teaching materials and allows teachers to explore 
new knowledge. One issue related to ICT is that 
the teachers in MARA skills institution can have 
their knowledge enhanced by providing ICT facili-
ties such as adequate computer and unlimited 
Internet access (Wahab et al. 2009). TVET institu-
tion leaders and teachers should be able to employ 
technological mechanisms to enhance knowledge 
integration and view ICT as a powerful force which 
can revolutionize teaching and learning processes. 
Saud et  al. (2010) said that teachers do not take 
the time to provide technological materials due 
to work commitments and lack of the knowledge 
and skills required to provide ICT-based teach-

ing materials such as video. Alazam et  al. (2012) 
said teachers in public training institutions are not 
skilled in the field of ICT, especially in program-
ming and simulation. Therefore, teachers need to 
be trained in ICT-based programming in order to 
improve their ability to teach using ICT. Teachers 
should be trained to establish a technology-rich 
teaching and learning environment and motivated 
to use the ICT as a powerful tool which can revolu-
tionize teaching and learning processes.

3.2 Lack of pedagogical knowledge

The level of knowledge and practical pedagogy of 
teachers in TVET public and private institutions 
with regards to skills training needs to be improved 
by providing competent teachers (Jabatan Pemban-
gunan Kemahiran 2011). Chua & Jamil (2012) said 
the level of knowledge for teachers in skills public 
institutions for Technological Pedagogical Content 
Knowledge (TPACK) needs to be enhanced. The 
community colleges are facing the same problem 
because the level of pedagogical skills, particularly 
of those involved in problem-solving tasks, is still 
weak among teachers in the culinary program at 
the community colleges. Teachers need guidelines 
in the curriculum for teaching problem-based 
learning (Techanamurthy, Umawathy Alias & 
Norlidah DeWitt, 2015). The assessment is part 
of pedagogy. The absence of specific guidelines 
for evaluation has resulted in the provision of poor 
quality lab sheets and a very broad scope of assess-
ment criteria (Rahman et al. 2014).

Knowledge is important to TVET teachers. As 
(Shulman 1986) suggests, the effective teachers 
must have seven kinds of knowledge which are 
general pedagogical knowledge, curriculum knowl-
edge, pedagogical content knowledge, knowledge 
of learners and their characteristics, knowledge of 
the educational contexts and knowledge of educa-
tional ends. Teachers must regularly update their 
knowledge about pedagogy to keep abreast with 
current developments in education.

3.3 Lack of English language in teaching

English is a universal language and most technical 
references are from English sources. In TVET 
education, as mentioned by (Sahul Hamed et  al. 
2010), the issue faced by the teachers at polytechnics 
is the need to enhance their skills in order to teach 
in the English language. The transformation of 
polytechnics requires changes in the organizational 
working culture leading toward improved qual-
ity of high-performance personnel. The teachers 
should be able to master the English language as a 
medium of instruction because polytechnics have 
set the goal to open their intuitions to international 

Figure 1. Flow diagram of the study selection process.

Literature research: simulation ofTVET teachers in 
Malaysia (N = 215) 

Papers not meeting inclusion criteria by title or ab
stract ( n = 60) 

Selecting of 40 abstracts 

20 potential full papers assessed 

+ 
14 papers included in review 
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students. (Sanmugam 2013) said that technical 
teachers in polytechnics need training about teach-
ing technical modules in English because they are 
unprepared to teach technical modules in English, 
especially in terms of speaking and writing. They 
also lack confidence and are unable to handle the 
learning problems of weak students. They much 
prefer to teach in the Malay language so that the 
students can understand the content easily. This 
statement is supported by (Elias et al. 2005), who 
said that the reason why Malaysian teachers feel 
that they are not competent in using the English 
language in teaching is because they do not have 
enough confidence, lack the vocabulary, are not 
ready to teach in English, and need a lot of practice 
before they can teach subjects in English. (Noor & 
Harun 2015) said that the use of English is lack-
ing among teachers who are serving in the com-
munity colleges in subjects other than the Tourism 
program. Use of English in teaching is subject to 
the willingness of the teachers.

3.4 Absence of TVET teacher job profiles 
and competency models

The absence of job profiles, competency models, 
and frameworks has made it difficult for the teach-
ers to develop profiles and appropriate training (Ali 
et al. 2010). The competency model and competency 
profiles also serve as benchmarks to determine the 
level of competence that each teacher should pos-
sess and address the issue of teachers’ professional 
development (Rodolfa et al. 2005). The competency 
model describes the knowledge, skills, and behav-
iours that make up the performance criteria which 
are measured, reviewed, and evaluated (Asumeng 
2014). The teacher profiles need to encompass 
strong subject matter knowledge, pedagogical skills, 
the capacity to work effectively with a wide range 
of students and colleagues, the ability to contribute 
to the institution and the profession, and the capac-
ity to continue developing (OECD 2005).

3.5 Lack of skills training and work experience

TVET teachers face difficulty in teaching technical 
and practical education because of lack of training. 
Sulaiman et al. (2014) said that a lack of training 
in welding and cutting metals among teachers in 
vocational schools leaves them less skilled. Teachers 
are advised to get intensive training in the industry 
and training institutes that offer welding programs. 
Yusof et al. (2015) said constraints faced by teachers 
including less exposure to teaching, lack of experi-
ence, and overwork have resulted in less diversified 
methods of teaching. The patterns of teaching 
are more similar to a typical/traditional classroom 
teaching approach, but students expect the teachers 

to apply more active strategies in teaching. Hence, 
competency development is an important feature 
of competency management that encompasses all 
activities carried out by the organization and helps 
employees to maintain or enhance the employee’s 
functional, learning, and career competencies (Vos 
et  al. 2011). To ensure that educational goals can 
be met, teacher training in the key factors seems to 
be logical. The teachers must undergo training to 
improve their knowledge and skills in the field.

3.6 Issues related with unemployed students

Unemployment among graduates for nearly 30 
percent of TVET skills institutions is due to factors 
such as the need for a curriculum that is relevant 
to the needs of the industry, low-quality graduates 
who do not achieve the standards needed by 
industry, and poor teaching skills among teachers 
(Hanapi et  al. 2014). The poor teaching skills 
among the TVET teachers are related to quality and 
teaching experience. The quality of the teachers is 
an important factor in determining the quality of 
the students; and teacher effectiveness is a meas-
ure of the teacher quality. A teacher’s level of the 
experience makes the most difference during the 
early career years. The teacher’s effectiveness climbs 
during the first seven years or so before tapering off, 
and, by 10 years, experience ceases to be a factor 
as mentioned by Michael Strong (2011). Inexperi-
enced teachers contribute below-average results.

4 CONCLUSION

The issue of competence is relevant to teachers 
across TVET institutions in Malaysia. As such, 
teachers require life-long learning through both 
formal and informal training methods in order to 
improve their level of competency. In addition, 
the provision of relevant ICT tools in teaching, 
an increase of English language usage in teaching, 
the preparation of guidelines for assessment, and 
training in generic teaching skills, as well as cre-
ating trainers’ job profiles according to fields, are 
proposed to improve competencies among TVET 
trainers in Malaysia. The development of a com-
petency model is relevant as a benchmark for the 
performance of teachers in Malaysia. For future 
research, researchers would like to propose a com-
petency model for the technical teachers in public 
skills training institutions.
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ABSTRACT: The current paper aims at identifying the needs for strengthening the skills of construction 
workers involved in a variety of construction jobs in the scale of residential and public buildings. Con-
struction workers in Indonesia are still considered as a low employment which is underappreciated by the 
community. The skills of the workers are obtained through heredity and self-taught, not through formal or 
non-formal education and training. This leads to a lack of accessibility of the workers to knowledge and 
skills required by the National Working Competency Standards (here-inafter referred to as the National 
Standards). The study used qualitative approach, and data collection techniques were field observation, 
focus group discussions, and focused interviews. The respondents were 29 construction workers from dif-
ferent expertise in Garut, Indonesia. The needs for strengthening competency were identified at an indi-
vidual level by analyzing the level of knowledge, skill, and attitude compared to the level required under 
the National Standards. The results of the study showed a grouping of worker expertise, knowledge and 
skill level mapping, and the mapping of the needs for strengthening construction workers’ skills.

2 MATERIALS AND METHODS

2.1 Participants 

The participants of the present study were 29 
construction workers from different expertise in 
Garut, Indonesia.

2.2 Data collection

The data were collected from focus group discus-
sion and in-depth interview to 27 construction 
workers in a district of Garut.

2.3 Data analysis

Data analysis was conducted to identify the extent 
to which the workers know and understand the 
information about the certification issued by the 
National Standards, their education and work 
experience, their involvement in projects in urban 
areas, their training participation, the knowledge 
and implementation of occupational and health 
safety, and the skills of masonry, carpentry, and 
finishing (painting).

According to their level of education, the 
research participants who graduated from senior 
high school, junior high school, and elementary 
school level accounted for 47%, 29%, and 24% 
respectively. This can be seen as well according to 

1 INTRODUCTION

Construction workers in Indonesia are still faced 
with some fundamental problems which include 
a lack of welfare, the level skills possessed, safety 
and education, and education and training quali-
fications. As the technical field workers, their con-
tribution in the construction industry is huge, but 
in the structure of employment they are a group of 
informal workers.

Informal workers do not have or subject to labor 
laws. The income is not taxed, and their social 
protection or rights to job security is low. The 
condition causes the difficulty in structuring the 
construction workforce in an employment scheme 
that can guarantee their rights, the standardization 
of wages, and access to education and training to 
improve job skills. (Rothenberg et al., 2016; Organ-
ization, 2015).

This paper is the result of a preliminary study 
of the construction workers in a district of Garut. 
The objective is to get an overview of the needs 
identification results of the workers in strength-
ening their skills. This is important because job 
competition in urban, national and even global 
with the ASEAN economic community demands 
the construction workers to acquire job skills that 
meet the qualifications as required by the National 
Standards.
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their age groups of 20–29, 30–49, and 50–59 show-
ing 59%, 18%, and 23% respectively. This means 
that the group of 20–29 years old was the genera-
tions who had higher education level.

Figure 3 shows that most participants involved 
in work projects for more than 10 years (94%) 
while there were only 6% having less than 10 years 
of experience. This indicates that the construction 
workers had experience in small to big construc-
tion projects. This experience becomes a way to 

improve their working skills. They had lack of for-
mal training to develop their working skills. There 
were about 20.68% of the participants who had 
some training, while most of them had no experi-
ence in work training.

The skill level is assessed based on the existing 
groups in the community of construction workers 
(Figure 5). Based on the four skill aspects, the level 
of their skills based on the requirements and the 
detailed orders issued by the Construction Services 
Development Institution was in the category of 
high. Meanwhile, the level of attitude and culture 
in occupational and health safety related was in the 
category of fair.

3 RESULTS AND DISCUSSION

3.1 Job skill mapping

Text The work of construction services consists 
of the work of architecture, civil, mechanical, 
electrical and environmental planning (landscape) 
(Jatnika dkk, 2016). This study focused on the con-
struction workers in the field of architecture set out 
in the board of national qualification standards. 
The vocational qualification in the field of archi-
tecture is in accordance with BSK accreditation 
117/KPTS/LPJK/X/2009 comprising of 26  skill 
areas of architecture that can be certified.

Figure 1. Getting information and understanding work 
certification.

Figure 2. Work experience.

Figure  3. Experience in project involvement in urban 
areas.

Figure 4. Involvement in training.

Table 1. The skill level of construction workers.

Skill aspects

Level of skills

Average (%) Category

Occupational and 
Health Safety

56 Fair

Mansory 64.67 High
Carpentry 76.25 High
Finishing 73 High

GET THE INFORMATION UNDERSTAND THE 

INFORMATION 

• Yes • No 

•0-9 years •10-19 years • 20-29 years 

• 30-39 years • 40-49 years 

•< 10 projects •10-20 projects 

• >20-50 projects 8>50 projects 

•Involvement 

•No involvement 
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The construction workers involved as par-
ticipants in this study were the workers who have 
ties historically to other workers who were from 
similar village. Job skills were obtained from self-
taught, starting from being an assistant in con-
struction work to self-learning and following the 
development. They gained the knowledge more 
from observing, asking questions, and doing 
things together rather than from obtaining formal 
education and training. In doing this, their skills 
improved and this increased their position to be a 
construction worker, not just an assistant.

Traditionally among their construction worker 
community, the grouping of expertise/skill was 
only carpenters or masonry. Other job specifica-
tions such as plumbers, electrical, finishing are 
already considered as part of the skills possessed 
the two expertise. In a rural community culture, the 
position becomes a determinant factor in terms of 
the salary. The salary of each worker is different 
based on the position. That means that the skill 
specifications, the skill levels, and the salary are not 
formally standardized, but are agreed based on the 
traditions in the society.

3.2 Knowledge and implementation of 
Occupational and Health Safety (OHS)

The construction industry is a heavy industry that 
employs a lot of manpower manually with high 
occupational safety risks (Eaves, Gyi, & Gibb, 
2016). The problems that often arise in occupa-
tional safety and health, among others, are the 
factors that endanger the health, and protection 
factor to health and safety work environment.

Research on health and safety in several coun-
tries showed an increase in awareness of construc-
tion workers about the risks faced. Some substantial 
aspects have improved although the rate of accidents 
in the construction industry is still high compared to 
other industries (Sousa, M. Almeida, Dias, 2014).

The culture formed among construction work-
ers who mostly come from rural areas with low lev-
els of education often neglects the factor of OHS. 
In fact, one of the characteristics and demands of 
the current job is an issue related to OHS which is 
capable of changing the safety culture and regula-
tory powers governing both at national and local 
level as an important agenda for both countries 
(Kim, Park, & Park, 2016).

Participants’ knowledge and understanding of 
OHS were above 50%. This suggests that their 
experience and involvement in a variety of con-
struction work has provided information and ben-
efits and the importance of OHS. However, their 
knowledge and understanding of OHS is not nec-
essarily followed by their compliance in applying 
it in their work.

The use of safety equipment is used only when 
they work on major projects such as multistorey 
buildings and if  the equipment is available in the 
workplace. The results of the in-depth interviews 
confirm that the participants who wear boots, 
safety helmets, goggles, masks, long-sleeved cloth-
ing, gloves and safety belts was below 50%. In fact, 
they often neglected the maintenance and checking 
of OHS equipment. The results of focused group 
discussion showed that the use of OHS tools and 
equipment is not their priorities because apart 
from the absence of the equipments and tools, the 
majority of workers think that the tools and equip-
ment are not necessary.

The factors of habits and work culture that pri-
oritize safety and health become a weakness of the 
majority of construction workers in Indonesia. 
They are unaware that wearing OHS equipment 
and paying attention to work regulations are part 
of the attitudes and behavior in modern industry. 
They consider that the use of the equipment at 
work is still regarded as a burden which just makes 
them uncomfortable to work.

3.3 Education and job training

Formal education does not equip skills that meet 
the needs of the construction work. Thus, the con-
struction workers are self-taught or learn from their 
fellow workers and get more job experience. Most 
of the participants started from being assistants in 
some construction work, such as building houses or 
public facilities such as mosques or multipurpose 
rooms in their own communities. Their involvement 
in a variety of construction work increases their 
knowledge and job skills and gradually a group of 
workers started to work in urban areas.

The principle that has been traditionally devel-
oped by the construction workers can be the basis 
to the concept of lifelong education in accordance 
with the development of rural communities (Nas-
dian, 2014). Lifelong education indicates an educa-
tion approach that is not only related to school or 
work (formal institutions), but all aspects of daily 
life and interaction with the environment (Kocak 
& Baskan, 2012). The program developed through 
technology and non-formal vocational educa-
tion emphasizes the empowerment process that is 
based on the knowledge and practical skills is in 
accordance with the needs and usefulness (Blaak, 
Openjuru, & Zeelen, 2013). Non-formal education 
enables learning model that can touch the indi-
vidual needs and be an alternative to improve job 
skills, especially the youth (Tripon, 2014).

The strengthening of job skills for construction 
workers through non-formal training is tailored 
to the needs of the field of architectural work 
which refers to the National Standards. Apart 
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from technical skills, education and training on 
OHS are also needed by the workers. OHS train-
ing serves to increase understanding, attitude and 
work culture at the individual level. It functions 
as part of efforts to reduce workplace accidents if  
they are involved in project work. The training can 
be conducted by the construction industry that can 
effectively improve knowledge of OHS, skills and 
attitudes of the participants (Endroyo, Yuwono, 
Mardapi, & Soenarto, 2015).

4 CONCLUSION

Strengthening job skills for construction workers 
is based on mapping skills group, based on a Job 
Skill Qualification in the Field of Architecture 
in accordance Accreditation BSK: 117/KPTS/
LPJK/X/2009. The skill levels which are identified 
in three occupational groups such as carpentry, 
masonry and finishing show the levels of compli-
ance procedures and implementation of the work 
required by Construction Services Development 
Board (LPJK) in the high category. Meanwhile, 
the implementation of OHS is an aspect that still 
needs to obtain further gains through education 
and training to instill the attitude and work culture.

An approach to education and training for con-
struction workers who come from rural commu-
nities refers to the principle of lifelong education 
programs and non-formal vocational and technol-
ogy education. Non-formal vocational and tech-
nology education focuses on the empowerment 
process that is based on the knowledge and practi-
cal skills which can touch the fundamental needs 
of each individual and their technical capabilities.
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The Human Resource Management (HRM) professional competency 
standard in Indonesia: How should HRM lecturers address it?
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ABSTRACT: Professional training through vocational education in higher education (the diploma pro-
gram) emphasizes the competency of graduates, which is proven by certification of competency. One 
important factor required by a diploma program in order to deliver competent graduates is the provision 
of competent lecturers. Traditionally, a lecturer on a diploma program, especially in the subject of Human 
Resource Management (HRM), has been an academician who doesn’t have any professional experience. 
Thus, it has been a challenge when they are asked to complement their qualifications with professional 
certification as requested by the accreditation standard for diploma programs. This paper explains the 
competency standard for professional accreditation in HRM, based on Indonesian Labour and Trans-
migration ministerial decree, and discusses how HRM lecturers should address the standard to earn the 
certificate of competency. Using descriptive analysis, each competency that forms part of the standard for 
HRM professionals will be described, with an example of the portfolio that should be possessed by HRM 
lecturers in order to fulfill the standard.

especially for the subject of HRM, is an academician 
who doesn’t have any professional experience. Thus, it 
has become a challenge when they are asked to com-
plement their qualification with professional certifica-
tion as requested by the accreditation standard for 
diploma programs. This paper will explain the compe-
tency standard for professionals in HRM, and discuss 
how HRM lecturers should address the standard to 
earn the certificate of competency.

2 LITERATURE REVIEW

2.1 Competency

HR professionals have very dynamic roles. As 
increasingly more complex business contexts have 
raised the bar for HR professionals, it is important 
for HR professionals to catch up with the com-
petencies needed in current business situations 
(Ulrich et al., 2009). It is suggested that HR profes-
sionals should have competencies that are demon-
strated by creating value that positively influences 
the bottom-line (financial) metrics of their com-
pany (Ulrich et al., 1995).

HR competencies include the ability to deliver 
competitive advantage in order to help a com-
pany achieve its goals (Ulrich et  al., 1995). It is 
a blend of values, knowledge and abilities that 
will take HR professionals to the highest level of 
performance (Ulrich et al., 2009). It is believed that 
the competencies of an HR professional have an 
effect on the effectiveness with which they perform 
their job (Ulrich et al., 1995).

1 INTRODUCTION

Higher Education Institutions (HEI) are expected 
to play a role in the improvement of a nation’s com-
petitiveness, as the knowledge creation process is 
one of the factors associated with national compet-
itiveness (Sondari et al., 2014). In terms of the qual-
ity of education in higher education, much depends 
on the quality of the lecturers. According to regu-
lation in Indonesia (Republic of Indonesia, 2005), 
all higher education lecturers in Indonesia should 
be certified as having a teaching license or permit. 
For vocational streams, or diploma programs, the 
lecturers are also obliged to have professional certi-
fication in order to demonstrate the possession of 
the professional competencies related to the subject 
they teach, besides certification as educators.

The standard of professional competencies is 
developed under the National Professional Cer-
tification Body, in the form of the Indonesian 
National Work Competency Standard (SKKNI). 
A competency standard for Human Resource 
Manager was first created in Ministerial Decree 
No. 307  in 2014 (Republic of Indonesia, 2014). 
This standard should be referred to by academi-
cians when developing the curriculum of voca-
tional programs in relation to the subject of 
Human Resource Management (HRM), as well as 
informing the standards for lecturer competency.

In order to prove the competency of lecturers in the 
HRM field, each lecturer should have been certified 
by the National Professional Certification Body. How-
ever, traditionally, a lecturer in diploma programs, 
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The possession of HR competencies should be 
proven by certification. It is an indication that the 
holder has acquired the knowledge and skills to do 
their job, and proves that they can carry out the 
tasks required in their job (Wiley, 1995).

2.2 HR certification

Certification programs started in 1976 in the United 
States, pioneered by the Human Resource Certifica-
tion Institute (HRCI). The most famous is that of the 
Society for Human Resource Management (SHRM), 
which was founded by the American Society for Per-
sonnel Administration (ASPA) (Aguinis et al., 2005).

Most studies argue that both the individual 
HR professional and the employer (organization) 
perceive HR certification as a value-added activ-
ity that gives benefit to both parties (Lester & 
Dwyer, 2012). For organizations, it is believed that 
HR certification can boost organizational com-
mitment (Hsu & Yancey, 2015). It is also believed 
that certification can create a positive impact with 
the individual performing better, giving more com-
mitment to their job and contributing more to 
problem-solving (Hsu & Yancey, 2015).

The benefits of certification for individuals can 
be seen from at least three perspectives. First, sign-
aling theory suggests that certification can be a sig-
nal sent out to potential employers, with regards to 
the qualifications of the certification holder. Sec-
ond, it is believed that certification can be a way for 
individuals to gain power and be more influential. 
Third, certification can increase self-confidence 
and satisfaction, from the perspective of intrinsic 
motivation theory (Hsu & Yancey, 2015).

On the basis of signaling theory arguments, 
professional certification provides very important 
information for potential employers to predict the 
competency of individual job applicants, espe-
cially in the fields of information technology (IT) 
and accounting (Aguinis et  al., 2005). However, 
although the assumptions of signaling theory state 
that employers need preemptive information about 
an individual to be provided by professional certi-
fication, previous research shows that only 48% of 
job announcements put certification as a require-
ment, and only 70% of job announcements express 
a preference that applicants be complemented by 
professional certification (Aguinis et al., 2005).

For individuals, HR certification is usually vol-
untary. It is up to individuals to decide whether 
they need to be certified (Lester & Dwyer, 2012). 
The theories that can form the foundation of a 
certification program and may explain why an 
individual is motivated to earn a certificate of 
professional competency include human capital 
theory and the expectancy theory of motivation 
(Lester & Dwyer, 2012). Human capital theory 
suggests that individuals are willing to invest in 

their own human capital based on rational con-
siderations. Expectation theory provides a basis 
for how individuals act to achieve their own self-
interest and maximize the utility of their decisions.

In terms of motivation, HR certification seems to 
be driven by intrinsic rather than extrinsic motiva-
tions, such as a commitment to continual learning 
and career advancement, although indirect extrinsic 
factors such as the marketable reputation of one’s 
own competence may also be a motivating factor 
(Lester & Dwyer, 2012). In other research, it was 
found that HR certification does not correlate with 
direct financial outcomes (Lester & Dwyer, 2012), 
although other studies report that there are mon-
etary advantages of HR certification, with certified 
HR professionals paid more than non-certified ones 
(Hsu & Yancey, 2015). Such research suggests that in 
order to promote a certification program, organiza-
tions should correlate it with tangible values that can 
be perceived by employees (Lester & Dwyer, 2012).

2.3 HR certification and education

There is some research that has tried to corre-
late HR professional certification with educa-
tional context. One study attempted to correlate 
a requirement for HR practice competency with 
the education curriculum for HR students in the 
form of learning portfolio guidance (Groenewald 
et al., 2004). In other research, it was found that, 
in the case of Malaysian polytechnic lecturers, pro-
fessional knowledge and skills had become one of 
the weaknesses that should be developed further 
through professional development programs (Wan 
Kamaruddin & Ibrahim, 2010).

3 METHODOLOGY

This study uses descriptive analysis in the delivery 
of its results and discussion. First, the units of HR 
competency included in the regulations regarding 
standards in Indonesia will be illustrated in a table. 
Then, the detailed elements and key indicators that 
are expected from each competency unit will be 
explained, along with the relationships to the port-
folio needed to fulfill the criteria.

4 RESULT AND DISCUSSION

4.1 Overview

Based on the National Work Competency Standard 
(Republic of Indonesia, 2014), HRM practitioners 
are required to master eight of the basic generic 
or soft competency prerequisites. Furthermore, a 
HRM practitioner must score a minimum level of 
525  in the Indonesian Language Proficiency Test 
or Uji Kemahiran Berbahasa Indonesia (UKBI). 
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Following this, HRM practitioners in Indonesia 
must master nine clusters of technical competence. 
There are a total of 104 units of competency that are 
packaged by the occupational Indonesian National 
Competency Standards clusters scheme (Republic 
of Indonesia, 2014). In this paper, the package that 
will be considered is just the occupational scheme 
that consists of two schemes, HR Manager and HR 
Supervisor, with a focus solely on the HR Manager 
scheme. In Table 1, all of the competency units for 
the HR Manager scheme are shown. These can be 
divided into five clusters, namely: 1) Strategy and 
HR Planning or Organizational Development; 2) 
Learning and Development; 3) Talent Manage-
ment; 4) Career Management or Performance 
Management and Remuneration; 5) Industrial 
Relations (Republic of Indonesia, 2014).

To be certified, individuals must register with a 
Professional Certification Institution or Lembaga 
Sertifikasi Profesi (LSP). The LSP will provide 
an online form to be filled in by the individual 
to acknowledge that she/he is ready to be certi-
fied. On that form, individuals must provide a 
set of evidence that can prove that she/he has 
competencies as required by SKKNI. The evi-
dence that should be provided is actually the port-

Table  1. Competency elements for HR Manager 
(source: Republic of Indonesia, 2014).

Competency Unit

Cluster: Strategy and HR Planning/Organizational 
Development

Formulate 
Policies in line 
with the 
Organization 
of HR 
Management 
Strategy (1)

Develop Role of 
Stakeholders’ 
Position in line 
with the run of 
Human Resource 
Management 
Functions (6)

Design the 
Competency 
Measurement 
Methods (10)

Make Draft 
Model/
Organizational 
Structure (2)

Design the 
Competency 
Model (7)

Determine 
Personnel 
Information 
System (11)

Assign the 
Demand for 
Workers (3)

Develop 
Technology 
Intervention (8)

Conduct 
Organizational 
Change 
Intervention 
(12)

Formulate the 
Problems of 
Organization 
(4)

Develop Personnel 
Management 
Intervention (9)

Make Company 
or Personnel 
Regulation at 
Organization 
Level (13)

Develop 
Interpersonal 
Interventions 
(5)

(Continued )

Table 1. (Continued ).

Competency Unit

Cluster: Learning and Development

Design the 
Learning and 
Development 
Program (14)

Align 
Learning and 
Development 
Strategy in 
accordance with 
Organization 
Strategy (15)

Cluster: Talent Mangement

Develop 
Succession 
Management in 
Organizations 
(16)

Implement 
Succession 
Management 
Program (17)

Determine 
Talented 
Employees 
(18)

Cluster: Career Management/Performance Management 
and Remuneration

Structuring and 
Wage Scale 
Level 
Organizations 
(19)

Design the 
Follow-Up 
of Performance 
Assessment 
Results (22)

Develop Labor 
Wage 
Determination 
of System-
Level 
Organizations 
(25)

Design the 
Remuneration 
Policy at 
Organization 
Level (20)

Manage 
Performance 
Indicators 
Formulation 
Process (23)

Develop 
Incentive 
Program at 
Organizational 
Level (26)

Develop 
Allowances 
and Benefits 
System-Level 
Organizations 
(21)

Develop 
Performance 
Management 
Strategy (24)

Cluster: Industrial Relations

Build 
Harmonious 
Communica-
tion with 
Workers at 
Organization 
Level (27)

Build 
Harmonious 
Industrial 
Relations with 
the Labor 
Deputy or 
Workers’ 
Union/Trade 
Unions (29)

Implement 
Process 
Termination 
of 
Employment 
at the 
Organization 
Level (31)

Implement 
Effective 
Industrial 
Relations 
Dispute 
Settlement 
Mechanism (28)

Make a 
Collective 
Labor 
Agreement 
at the 
Organization 
Level (30)

folio possessed by the individual as a result of past 
experience. It may be, for example, a Curriculum 
Vitae (CV), past training certificate, instructor’s 
certificate and/or letter of assignment.
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These competencies should be fulfilled to pass 
the certification process. For each competency, 
there are several indicators that should be 
addressed by the evidence. The evidence could be 
from past experiences mentioned in the CV or cer-
tificates of proficiency or instruction in that skill.

4.2 Competency elements

The first cluster concerns competency in strategic 
planning and organizational development. For 
example, ‘Formulate policies in line with the Organ-
ization of HR Management Strategy’ means that 
the person should be able to identify the organiza-
tion’s objectives as they relate to HR management 
strategy, formulate the organization’s HR policy 
and obtain approval of the organization’s HR pol-
icy from the heads of the organization. A portfolio 
of evidence for this competency might involve the 
experience of being involved in a corporate plan-
ning project team, a HR planning project team or 
any other matching experiences that would indicate 
the capability of the candidate in that competency.

The second cluster concerns learning and devel-
opment. Competencies in this cluster are, in essence, 
about developing training and development for the 
organization’s workers. To satisfy this cluster qualifi-
cation or set of competencies, the candidate should 
present appropriate evidence, including a certifi-
cate of proficiency or experience of conducting 
needs analysis for learning and development (TNA, 
Training Needs Analysis), formulating learning and 
development objectives, preparing a syllabus for 
learning and development and orientation mate-
rials, determining the timetable for learning and 
development, and assigning suitable instructors to 
implement the learning and development process.

Talent management represents the third clus-
ter of HRM competencies. In this cluster, the 
competencies are about managing talent that has 
been identified within the organization, which is 
a competency that is essential for HR managers. 
‘Develop Succession Management in Organiza-
tions’ means that the candidate should be able to 
design a succession management program and 
obtain succession management approval. The can-
didate should provide evidence related to this, as 
any other, competency.

The fourth cluster of HRM competencies con-
cerns career and performance management and 
remuneration. The person will be considered to 
have competencies in this cluster if  he or she has 
experience in developing performance manage-
ment and remuneration systems.

The last cluster concerns industrial relations. 
The requirements for passing this cluster are 
certificates in the field of industrial relations, expe-
rience of conducting an employee’s termination 
of employment, or past experience in a job that 
had the authority to terminate employment. For 

academicians, this cluster is typically the hardest in 
which to provide evidence, since it is often difficult, 
for example, for academicians to have gained expe-
rience in terminating people’s employment.

5 CONCLUSION

This paper has explained the competency stand-
ards for HR professionals and the evidence that 
should be provided to prove that individual lectur-
ers possess such a qualification.

In the case of the HR Manager scheme, there are 
31 units of competency within five clusters. Among 
these, the last cluster, industrial relations, could 
become the most challenging cluster, because it is 
difficult for academicians to gain experience in this 
area. Therefore, academic institutions should design 
development programs for lecturers that involve 
immersion in real industry situations, such as 
through professional sabbaticals or apprenticeships.
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Profile of learning that develops mathematics creativity of junior high 
school students
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ABSTRACT: To improve students’ mathematics creativity, a comprehensive learning framework is 
needed. This was an experimental research study with one group pretest/post-test design to study the 
profile of learning which is effective in developing students’ mathematics creativity. The research sample 
consists of two classrooms, selected using a simple cluster random sampling technique, with six homog-
enous classrooms of Grade VIII students from State Junior High School 26 Makassar. The instruments 
used were pretest and post-test related to mathematics creativity. The collected data was then analyzed 
descriptively and inferentially. The research result showed that the profile of learning which is effective in 
developing students’ mathematics creativity consists of seven phases, that is: (1) Introduction, (2) Under-
standing, (3) Synthesis, (4) Creation, (5) Interaction, (6) Reflection, and (7) Extension, abbreviated as 
IUSCIRE. The results of this study enhanced the teachers’ Pedagogical Content Knowledge (PCK) and 
the students’ learning process and achievement.

number of approaches or different ways that a stu-
dent uses in solving a given mathematics problem, 
or the number of categories of correct answer that 
a student reveals. Thus, in this case, a student states 
two answer categories, whereas originality means 
an unfamiliar answer (new answer to student 
constituting the combination of some mathemat-
ics concepts). Within this research, mathematics 
creativity is considered as the students’ ability in 
finding ways/solutions to mathematics open-ended 
and non-routine problems fulfilling fluency and 
flexibility. The indicators are: 1) ability in formu-
lating problem, 2) ability in producing ideas, 3) 
ability in synthesizing ideas, 4) fluency in produc-
ing way/solution, and 5) flexibility in producing 
way/solution. Meanwhile, the originality aspect is 
not included in this research. This is because if  a 
student can reveal a way/solution to a given non-
routine problem, then he/she would be considered 
as having found something new.

1.2 The importance of mathematics creativity 
and its issues

Perception on creativity source also gradually com-
mences, shifting from aptitude inheritance (genius is 
inherited through the individual with most aptitude) 
to diverse human ability. Craft (2001), Feldman and 
Benjamin (2006), and de Bono (2007) state that all 
individuals possess potential to be creative. Crea-
tive thinking always evolves and can be learned, as 
well as being trained. This view has inspired some 

1 INTRODUCTION

1.1 Definition of mathematics creativity

Mathematics creativity is defined by many experts 
differently. In general, experts define mathemat-
ics creativity in cognitive aspect which comprises 
thinking process and thinking product.

Torrance (1988) and Krutetskii (1976) define 
mathematics creativity as a thinking process which 
is initiated by formulating hypothesis concerning 
cause and effect of mathematics problems, hypoth-
esis testing, hypothesis retesting and modification, 
as well as communicating the results. Parnes (1992) 
stated that the creative thinking process consists of 
five stages, that is: collecting facts, investigating 
problem, finding ideas, getting answer/solution, 
and finding acceptance. Ervynck (1991) reveals 
that the creative thinking process in mathematics 
consists of three stages, that is: initial technique, 
algorithmic activity, and creative activity (concep-
tual, constructive).

Haylock (1997) and Kim et al. (2003) stated 
that mathematics creativity is the result of a think-
ing process characterized by fluency, flexibility, 
and originality. Studies in mathematics creativity 
(Singh, 1988) emphasize more on the measure-
ment of mathematics creativity in mathematics 
problem-solving and problem-posing by referring 
to fluency, flexibility, and originality aspects. Flu-
ency means the number of correct answers that 
one shows in mathematics problem-solving, but 
following the same pattern. Flexibility means the 
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countries, such as US, UK, France, Germany, Swe-
den, Australia, China, Japan, South Korea, Taiwan, 
Singapore, and Hong Kong, to reform curricula 
so as to improve students’ mathematics creativity 
(Shaheen, 2010). In fact, the creativity of students 
in a variety of countries is still low. Many students 
have high achievement in mathematics at school, 
but have low performance in social events, either 
national or international ones, particularly in cases 
of imagination and creativity (Wu, 2004). Teachers 
play a great role in developing students’ creativ-
ity. Teachers with traditional practice become an 
obstacle for improving creativity in the classroom 
(Simonton, 2003). Other constraints are the lack 
of teachers’ creativity in developing learning, gen-
erating students’ imaginations, critics and creativity 
(Wu, 2004). A comprehensive learning framework 
must be developed to evolve students’ creativity in 
accordance with subject characteristics.

The question is, what is the profile of mathemat-
ics learning which effectively develops students’ 
mathematics creativity? The answer to this ques-
tion is the main focus of this paper.

After elaborating constructivist views revealed 
by von Glasersield (Suparno, 1997), Piaget (Slavin, 
1994), Vygotsky (Confrey, 1995), and Polya (1973), 
it is then concluded that the characteristics of con-
structivist learning are: 1) using students’ prior 
knowledge to construct new knowledge, 2) giv-
ing students opportunities to experience, observe, 
ask, analyze, and draw a conclusion, 3) forming a 
learning community, 4) providing students with a 
complex mathematics problem, 5) interacting and 
communicating, and 6) scrutinizing the thinking 
process (connecting and synthesizing). These char-
acteristics are highly related to mathematics crea-
tivity indicators, namely: formulating a problem, 
producing ideas, synthesizing ideas, producing 
ways/solutions fluently, as well as producing ways/
solutions flexibly, so that the characteristics would 
be referenced in developing instruction comprising 
seven syntaxes, that is: Introduction, Understand-
ing, Synthesis, Creation, Interaction, Reflection, 
and Extension, which is then abbreviated to the 
IUSCIRE Learning Model. Meanwhile, the devel-
opment of its supporting components such as 
student worksheet and student book refers to sci-
entific, problem-solving, and open-ended problem 
approaches.

2 RESEARCH METHODOLOGY

The stages for developing IUSCIRE learning which 
are valid, practical and effective, are: 1) prelimi-
nary study, 2) design, 3) construction, and 4) test, 
evaluation, and revision. This article exposes the 
research results regarding the stages of testing and 

evaluation by administering an experimental 
research study in the form of one group pretest/
post-test design to see the effectiveness of IUSCIRE 
learning in developing mathematics creativity of 
grade VIII students. IUSCIRE learning is applied 
to as many as 25 persons of grade VIII-2 students 
(Group I), and also as many as 25 persons of grade 
VIII-5 students (Group II) that are selected using a 
cluster random sampling technique of six homog-
enous classrooms of grade VIII at State Junior High 
School 26 Makassar. There were four meetings, 
with different teachers and time, in Group I and 
Group II. Mathematics creativity criteria within this 
study are: 1) N-Gain score is at least 0.3, 2) there 
is a significant difference between students’ creativ-
ity before and after implementing IUSCIRE learn-
ing, and 3) mathematics creativity of Group I and 
Group II is the same. Data was then collected using 
a mathematics creativity test consisting of five ques-
tions, which are developed by referring to mathe-
matics creativity indicators. Meanwhile, the utilized 
scoring rubric was developed from a creativity 
rubric defined by Guilford (1971). Next, the quanti-
tatively descriptive analysis used here was aimed at 
describing students’ mathematics creativity, N-Gain 
analysis was aimed at seeing the enhancement of 
students’ mathematics creativity, and t-Test analysis 
was aimed at seeing the difference between students’ 
creativity before and after implementing the learn-
ing, and to see whether the mathematics creativity 
of Group I and Group II were the same.

3 RESULTS AND DISCUSSIONS

3.1 Research results

3.1.1 Reviewing analysis of N-Gain average score 
in each mathematics creativity indicator

Analysis of N-Gain average score for Group I and 
Group II in each mathematics creativity indicator 
is presented in Table 1.

Table  1. The results of statistical analysis of N-gain 
average score in each mathematics creativity indicator of 
students in Group I and Group II.

No. Group

N-Gain average score in each indicator

IN-1 IN-2 IN-3 IN-4 IN-5

1 I 0.58 0.52 0.45 0.38 0.34
2 II 0.60 0.56 0.49 0.39 0.35

Note:
IN-1: Abiility in formulating problem
IN-2: Ability in producing ideas
IN-3: Ability in synthesizing ideas
IN-4: Fastness/smoothness in producing way/solution
IN-5: Fluency in producing way/solution
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Table 1 shows that: 1) N-Gain average score for 
all mathematics creativity indicators is more than 
0.3, and 2) it is in the moderate category, for either 
Group I or Group II.

3.1.2 Reviewing two-tailed t-Test of statistical 
analysis

The results of data analysis with t-Test of Group I 
and Group II are shown in Table 2.

Table 2 indicates that there is a difference with 
a significance level 0.05 between students’ mathe-
matics creativity, either before or after implement-
ing the IUSCIRE learning.

3.1.3 Reviewing variance analysis
The following is the summary of analysis using 
one-way analysis of variance (one-way ANOVA).

F MK
yy

MK
KK
dK0FF 0 045

0 032 1 41= =K =.
. . ,41  Ft 5% = 3.13 which shows 

that the value F0 < Ft 5%. This indicates that there 
is significant difference of students’ mathematics 
creativity between Group I and Group II.

From the outline above, it is concluded that 
IUSCIRE learning is effective in developing stu-
dents’ mathematics creativity.

3.2 Discussions

IUSCIRE learning is developed by referring 
to constructivism stating that knowledge is not 
acquired through transfer, but constructed or gen-
erated actively by the individual itself. Humans 
construct knowledge through interaction with 
object, phenomena, experience, and environment. 
The supporting components of this learning are 
evolved by integrating scientific, problem-solving, 
and open-ended problem approaches. A scientific 
approach provides students with learning experi-
ence to observe, ask, reason, and draw a conclu-

sion. The scrutiny ability in observing would 
generate quality questions which need answers 
through imaginative, critical, and creative think-
ing. Reasoning and drawing a conclusion would 
train students to make connections in their knowl-
edge divergently before making an appropriate 
decision, and here is the most essential ability of 
the creative person. Carrying out an open-ended 
problem using Polya heuristic would train students 
to produce distinct ideas and develop their synthe-
sis ability. The typical and essential aspect of this 
IUSCIRE learning is that the availability of com-
plex problems for students to be solved by them-
selves in a collaborative way while teachers serve 
only as a scaffolding provider. Working collabo-
ratively impacts on students’ social development, 
interaction ability and communication. The dis-
tinction between students’ mathematics creativity 
before and after implementing IUSCIRE, and its 
consistency in improving their mathematics crea-
tivity in the class taught by different teachers and 
with different instructional time, indicates that this 
IUSCIRE learning impacts on the improvement 
of students’ mathematics creativity. Although the 
impact of this learning is still relatively less, the 
obtained results with only four meetings show that 
the direction of IUSCIRE learning is appropri-
ate in developing students’ mathematics creativity. 
Developing this creativity needs a long time and 
continuous training.

4 CONCLUSION

The profile of IUSCIRE learning which is effec-
tive in developing students’ mathematics creativity 
consists of seven phases, namely: (1) introduction. 
In this phase, the teacher conditions students to be 
ready to learn, clarifies goals and the importance 
of the topic, as well as explores students’ prior 
knowledge. Meanwhile, students express ideas, ask 
questions and answer questions; (2) understand-
ing. In this phase, the teacher presents informa-
tion in terms of mathematics problem and the 
problem-solving strategy, facilitates students to 
brainstorm, formulates the problem and identifies 
concepts and principles needed to carry out the 
problem. Meanwhile, students expose ideas, ask 

Table 3. Summary of ANOVA.

Sources of
Variation 
(SV)

Sum 
Squares
(SS)

Degree of
Freedom
(DF)

Mean 
Square
(MS)

Intergroup (K) 0.09  2 0.045
Inner group (d) 2.32 47 0.032
Total (T) 2.41 49 –

Table 2. The results of pretest and post-test concerning students’ mathematics creativity.

Pretest Post-test

Calculated 
t Value N Correlation f

t-table 
value

Sig. 
(2-tailed)Mean (x–1)

Standard 
deviation (s1) Mean (x–2)

Standard 
deviation (s2)

17.59 12.49 67.78 13.79 −16.39 50 0.141 49 1.68 0.00
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questions, answer questions, discuss, and interact 
with each other; (3) synthesis. In this phase, the 
teacher facilitates students to intertwine concepts 
in constructing problem-solving strategies, choose 
an appropriate strategy, and implement the strat-
egy. Meanwhile, students are exposed to ideas, ask 
questions, answer questions, discuss, and interact 
with each other; (4) creation. In this phase, the 
teacher organizes students into some heteroge-
neous groups in terms of ability, gives students’ 
worksheet, facilitates the existence of intergroup 
discussions, and provides scaffolding. Mean-
while, students interact, think, try, reason, and 
draw a conclusion; (5) interaction. In this phase, 
the teacher facilitates intergroup discussions and 
provides reinforcement. Meanwhile, students are 
exposed to ideas, ask questions, answer questions, 
discuss, and interact with each other; (6) reflection. 
In this phase, the teacher facilitates students to 
identify things they have and they have not known. 
Meanwhile, students write and draw a conclusion; 
(7) extension. In this phase, the teacher addresses 
misconceptions and makes clear what students 
have not understood. Meanwhile, students scruti-
nize, ask questions and make notes.

The IUSCIRE learning is supported with les-
son plan, students’ worksheet, students’ book, and 
assessment sheet. Both students’ worksheet and 
students’ book consist of context, an open-ended 
problem, and structured assignments, as well as a 
problem-solving strategy.

The implication from this research is that the 
implementation of this IUSCIRE learning leads 
us to outcomes such as the improvement of teach-
ers’ Pedagogical Content Knowledge (PCK), and 
students’ learning process and achievement.
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Entrepreneurial intentions: A review of self  efficacy of tourism 
vocational school students
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ABSTRACT: The main objective of this study is to provide an overview of the determinants of entre-
preneurial intentions using self-efficacy approach. The model used in this study is Bird’s Contexts of 
Entrepreneurial Intentionality model as the application of the Plan Behavior Theory. This study involved 
162 students as samples, and data were collected through observations, questionnaires and interviews. 
The data were analyzed using descriptive statistics. The results showed that the level of self-efficacy of 
SMK 3 Garut students was much higher than that of the students of SMKN 9 Bandung in some indica-
tors, such as in looking for opportunities in entrepreneurship, achieving maximum results in each task or 
job, learning on time, resolving the problems successfully, being motivated to others’ success, and being 
passionate to complete the targets.

line with the studies of Bandura (1986) and Nurul 
Indarti and Rostiani (2008) conducted on students 
from Indonesia, Japan and Norway suggesting 
that the most dominant factor which influences 
entrepreneurship intentions is self-efficacy.

2 METHOD

The study used Entrepreneurial Intention Model 
developed by Bird (1988), called Model of Bird’s 
Contexts of Entrepreneurial Intentionality. The 
participants were 162 first grade students of 
tourism vocational schools in two VHS in Band-
ung and Garut, namely SMKN 9 Bandung and 
SMKN 3 Garut. Data collection techniques used 
in the study were survey and interviews. The data 
analysis used descriptive analysis.

3 RESULTS AND DISCUSSION

The results show that the level of self-efficacy of 
SMK 3 Garut students was higher than that of 
SMKN 9 Bandung students. The indicators include 
looking for opportunities in entrepreneurship, get-
ting maximum results in each task or job, learning 
on time, resolving the problems well, being moti-
vated to others’ success, and being motivated to meet 
the targets.

The analysis shows that the average score of self-
efficacy of SMK 3 Garut students was higher than 
that of SMKN 9 Bandung students. The highest 
average scores for SMK 3 Garut students was 4.79, 
with standard deviation of 0.41 to the statement of 
“being motivated to see other people succeed, and 

1 INTRODUCTION

Vocational education programs are reserved for stu-
dents who have particular interests and are ready 
to work and create jobs based on their skills and 
talents. The learners must be prepared to fill job 
opportunities as workers in some businesses and 
industries and to acquire better attitude, behavior, 
and entrepreneurial spirit.

In Indonesia, the learning process in Vocational 
High School (VHS) is based on the 2013 curricu-
lum which is designed to provide a large amount of 
learning experience. The curriculum enables learn-
ers to develop their attitude, knowledge, thinking 
skills and psychomotor skills which are packaged 
in a variety of subjects. In addition, the curriculum 
structure provides learning materials in the form of 
entrepreneurship subjects.

Entrepreneurial learning at schools is considered 
to be one of the important factors to foster entre-
preneurial spirit among students. This learning is 
expected to prepare students to gain knowledge 
about entrepreneurship, develop entrepreneurial 
attitude, and develop other skills required to man-
age a business independently.

One factor supporting entrepreneurship is the 
desire of the students themselves, and this desire 
is referred to as intention. Intention is a compo-
nent within the individual that refers to the desire 
to perform certain behavior. Intentions are things 
that are assumed to be able to capture motivating 
and influential factors on behavior.

One factor that affects entrepreneurial intentions 
is self-efficacy. The higher the learners’ confidence 
on their ability to be entrepreneurs is, the greater 
their desire to become an entrepreneur. This is in 
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the lowest average score was 4.45, with the stand-
ard deviation of 0.69 to the statement “do not pro-
crastinate time”. SMKN 9 Bandung students got 
the highest average score of 4.62, with the standard 
deviation of 0.53 on a statement of “what I do is 
to hit the targets”, and the lowest average score was 
4.04, with the standard deviation of 0.98 to the state-
ment “keeps looking for business opportunities”.

The analysis results of self-efficacy of SMKN 9 
Bandung and Garut SMK 3 students can be seen 
in Figure 1.

The results showed that SMK 3 Garut students 
are more superior to SMKN 9 Bandung students 
in all aspects. The reason is that the maturity level 
of SMK 3 Garut students is higher that the coun-
terpart. Most of SMK 3 Garut students are over 
or equal to 18 years compared SMKN 9 Bandung 
students. The results were supported by the results 
of research Caecilia Vemmy, S. (2012) showing 
that (a) the needs for achievement, creativity, inde-
pendence, taking risks, being tolerant to ambigu-
ous things, parental influence, and self-efficacy has 
a positive and significant effect to entrepreneurial 
intentions either partially or simultaneously on VHS 
students (b) self-efficacy is the most dominant pre-
dictor affecting entrepreneurial intentions on VHS 
students.

One determining factor to entrepreneurial inten-
tions of SMK 3 Garut and SMKN 9 Bandung stu-
dents is influenced by self-efficacy. The study was 
supported by the study of Henky Oral S (2010) 
which suggests that the higher the learners’ confi-
dence on their ability to do efforts, the greater their 
desire to become entrepreneurs. Self-efficacy has a 
positive effect to entrepreneurial intentions. This is 
in line with the results of Bandura (1986) and Nurul 
Indarti and Rokhima Rostiani (2008), who con-
ducted research in Indonesia, Japan and Norway, 

showing that the most dominant factor influencing 
the intention of entrepreneurship is self-efficacy.

SMKN 9 Bandung always maintains the qual-
ity of its graduates to meet the profiles of expected 
graduates. The 2013 curriculum emphasizes on 
Competency-based which is oriented to the needs of 
the world of work today. Meanwhile, SMK 3 Garut 
implements the curriculum with the aim to prepare 
medium-level workforce who have the competence 
and work ethic according to the demands of the 
industry and to prepare workforce that are capable 
of producing and selling high-standard services or 
products.

In the implementation of entrepreneurial learn-
ing, both schools use a learning model of teach-
ing factory. As stated by Martawijaya D. H (2010), 
teaching factory is a model of learning through 
TF-6M consisting of soft skills and hard skills 
activities which aim to improve students’ com-
petence in productive competency skills subjects. 
One work cycle in this model consists of six steps: 
receiving orders, analyzing orders, accepting 
orders, completing orders, performing quality con-
trol, and handling services or products.

4 CONCLUSION

The conclusion of this study is that self-efficacy is a 
decisive factor in the entrepreneurial intentions in 
both SMKN 9 Bandung and SMKN 3 Garut. The 
level of self-efficacy of SMK 3 Garut students was 
higher than that of SMKN 9 Bandung students 
in such indicators as looking for opportunities in 
entrepreneurship, achieving maximum results in 
each task or job, do not procrastinate time and 
work, trying to solve the problems properly, being 
motivated when seeing other people succeed, doing 
best things to fulfill the targets.
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Figure  1. Self-Efficacy level between SMKN 3 Garut 
and SMKN 9 Bandung students.
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Photovoice as promotion media to grow empathy leads to 
a non-discriminating treatment against people living with HIV/AIDS

A. Demartoto, R.B. Soemanto & S. Zunariyah
Department of Sociology, Faculty of Social and Political Sciences, Sebelas Maret University, Indonesia

ABSTRACT: Health promotion copes with HIV/AIDS less optimally. This community-based par-
ticipatory research emphasized on learning, development and empowerment processes through photo-
graphic technique for People Living with HIV/AIDS (PLWHA) in Surakarta, Indonesia. Data collection 
used observation, in-depth interview, focus group discussion, and documentation. Data analysis was con-
ducted using Habermas’s Theory of Communicative Action with interactive model of analysis. PLWHA 
attended photovoice training about photographic technique, art and ethic, and photograph exhibition. 
Photovoice is exhibited every Sunday from 6 to 9 a.m. at Solo Car Free Day as a public space for critical 
dialog about the situation and condition of PLWHA, thereby achieving comprehensive rational validity 
claims from the public based on truth, precision, and honesty. Photovoice serves to grow the public’s 
empathy, contributing to reducing negative stigma and leading to non-discriminating treatment against 
PLWHA. Technical ability, sense of art, and limited funds become the obstacles for photovoice to be the 
media of HIV/AIDS socialization.

nities and age levels from children to adult  (Killion & 
Wang, 2000; Baker & Wang. 2006; Wilson et  al., 
2007; Gotschi et  al., 2009; Ho et  al. 2011; Ward 
et al., 2016). In education and learning fields, pho-
tovoice is highly regarded because it can develop 
the students’ creativity through certain photo-
graphic techniques, using visual message along 
with narrative to improve learning effectiveness 
(Nelson & Christensen, 2012; Warne et al., 2012). 
Similarly, public health sector targets, and certain 
disease, either generally or particularly (Catalani & 
Minkler, 2010; Stegenga & Burks, 2013; Moham-
med et al., 2015; Han & Oliffe, 2016; Kingery et al., 
2016). Photovoice is also used widely in the attempt 
of preventing and coping with HIV/AIDS, such as 
in the United States and such African countries as 
Uganda and Kenya (Rhodes et al., 2008; Kubicek 
et al., 2012; Markus, 2012; Fournier et al., 2014).

In attempting to achieveits objective, photovoice 
has some steps to do: selecting and recruiting a 
target audience of policymakers or community 
leaders; recruiting a group of photovoice partici-
pants; introducing the photovoice methodology 
to participants, and facilitating a group discus-
sion about cameras, power, and ethics; obtaining 
informed consent; posing initial theme/s for tak-
ing pictures, distributing cameras to participants 
and reviewing how to use the cameras; providing 
time for participants to take pictures; meeting to 
discuss photographs and identifying themes and 
plans with participants, and to discuss a format to 

1 INTRODUCTION

Since 2000 until today, the number of People Living 
with HIV/AIDS (PLWHA) has increased rapidly, 
even in some locations where the transmission of HIV/
AIDS has been high (concentrated level epidemic). 
Many attempts taken in fact have not yet ensured 
its case reduction effectively (Halmshaw & Hawkins, 
2004; Laperrière & Zúñiga, 2006; Alistar & Brandeau, 
2012; Mannell et al., 2015; Demartoto et al., 2015). 
Cumulatively, there are 191,073 people with HIV, 
77,112 people with AIDS, and 13,319 of them died 
in the period April 1, 1987 to December 31, 2015. 
In Surakarta, there were 1,821 PLWHA up until 
December 2016.

The epidemic situation leading to the expansion 
of HIV/AIDS transmission and the recognition 
of PLWHA’s identity within society have become 
serious problems. On the one hand, we protect 
the automatic rights of PLWHA on the behalf  of 
humanity, but on the other hand we injure them 
because of social structure relations, and still-exist-
ing conservative religion norm and dogma. For 
that reason, there should be intervention to change 
health behavior, both in the group with high risk 
of being infected with HIV/AIDS and within the 
wider society, among others, using photovoice.

Photovoice is a technique that can help an 
individual identify, represent, and reinforce com-
munication through figure, image or photograph. 
Photovoice can be applied to various areas, commu-
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share photographs and stories with policymakers 
or community leaders (Wang, 2006).

Photovoice is discussed in the public sphere as 
discursive space becomes a medium for creating 
mutual understanding based on validity claim as 
an ideal precondition, but empirical in nature to 
determine the validity of a communicative action 
mechanism (Habermas, 1989). This research aims 
to develop photovoice to be both the answer and 
the alternative response of the people caring about 
HIV/AIDS.

2 METHODS

Community-based participatory research empha-
sizes on learning processes, development and 
empowerment of the PLWHA community using 
photographic technique (Kemmis & Taggart, 2000; 
Hergenrather et al., 2009; Kindon & Sarah, 2009). 
At the planning stage, the author conducted need-
assessment mapping with PLWHA in Surakarta, 
affiliated with Solo Plus Peer Support Group, and 
approved the action plan choice to reinforce the 
conception and knowledge on photographic tech-
nique (Vos, 2005; Ozanira, 2012). After PLWHA 
have attended photographic training, produced 
photovoice media and implemented their action by 
exhibiting photovoice media every Sunday from 6 
to 9 a.m. at Solo Car Free Day, the author observed 
the effect of such PLWHA’s actions. The author also 
participated in a dialogic process between PLWHA 
and the public concerning the situation and condi-
tion of PLWHA. Finally, the author made reflec-
tions on the photovoice used as a medium for 
socializing HIV/AIDS and analyzed it using Hab-
ermas’s Theory of Communicative Action.

3 RESULT AND DISCUSSION

Identity definition is a vital component of the 
social interaction process, because it determines an 
individual’s position and role within society. This 
position recognition is the manifestation of each 
individual which ensures an individual’s existence 
in his/her social environment, including PLWHA 
in Surakarta. Photovoice is present as another 
alternative to socializing the prevention and the 
coping of HIV/AIDS, because this issue is no 
longer presented in formal circumstances, requir-
ing the audiences to sit down and to listen to what 
the resources (informants) explain. Information 
on HIV/AIDS displayed through photovoice is 
the picture taken by PLWHA that is interesting to 
watch. Behind the photographs exhibited, there is 
certain meaning to be interpreted by those viewing 
them.

Photovoice is the manifestation of photo-
graphic technique; for that reason an ability of 
using the camera and understanding photographic 
art and ethic is absolute (Wang & Redwood-Jones, 
2001). AIDS Coping Commission of Surakarta 
City holds training on photographic technique, 
art and ethics, particularly in relation to informed 
consent for people with HIV/AIDS, photo-editing 
and budgeting for exhibition. So there is intensive 
facilitation for PLWHA in a certain period of time. 
The training participants also hold discussion and 
critical dialog in relation to a photograph’s concept, 
execution and editing, and they discuss intensely 
illustration and the meaning of the photographs 
taken. This process is an arena for PLWHA to 
voice their opinion (point of view) and to reflect it 
(Teti et al., 2012). This attempt is generally known 
through certain techniques in photovoice, known 
by the acronym SHOWED: S–What is SEEN 
here?; H – What is really HAPPENING?; O – How 
does this relate to OUR lives/work?; W – WHY are 
things this way?; E – How would this image EDU-
CATE/EMPOWER people?; D – What can I DO 
about it?. The presence of acronym SHOWED in 
photovoice, particularly the points E (EDUCATE/
EMPOWER) and D (DO), confirm the presence 
of the empowerment process (Taboada, 2012).

Solo Car Free Day, on Slamet Riyadi Street 
in Surakarta, is inclusive in nature and becomes 
a public space choice to represent and to argue 
about photovoice, related to the situation and 
condition of PLWHA. Every Sunday from 6 to 9 
a.m. at Solo Car Free Day, PLWHA hold a critical 
dialog along with the people visiting and watching 
the photovoice exhibited, and photovoice becomes 
PLWHA’s medium to voice the conditions they 
encounter. For example, they tell about their 
health condition dependent on medicines, being 
avoided by their beloved people, friend or family, 
and their apathy in realizing the fact that they are 
infected with HIV/AIDS until they revive and sur-
vive. In such a communication, PLWHA attempt 
to make society understand their intention by try-
ing to achieve validity claims considered as rational 
because they are supported with truth, accuracy, 
honesty, and comprehensiveness concerning the 
situation and condition of PLWHA.

Photovoice successfully grows empathy, con-
tributing to reducing negative stigma against 
PLWHA. This empathy results in support for 
PLWHA as well, particularly from family and 
society. Photovoice opens another opportunity 
for facilitating the attempt of socializing HIV/
AIDS, because it allows for the establishment of 
partnership network with individuals, community 
government and Non-Government Organization. 
The attempt to prevent and cope with HIV/AIDS 
has a high cost, which often becomes a constraint. 
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For that reason, photovoice can be a means of col-
lecting funds using both fundraising and sponsor-
ship from those interested in helping. Thus, it is 
not impossible for photovoice to be a medium for 
promoting HIV/AIDS that has a wide impact for 
low cost, and for bringing the people caring about 
HIV/AIDS into reality.

4 CONCLUSION

Photovoice has empowerment potency that can 
result in change within society, particularly improv-
ing the capacity of PWLHA and the public. The 
public realizes the danger of HIV/AIDS, and partic-
ipates actively in preventing and coping with HIV/
AIDS. It also builds sensitive culture and empathy 
to what PLWHA encounter and feel towards non-
discriminative behavior against PLWHA.
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Finding Sudalarang as an architecture vocational village

D.P. Mulyana, L. Widaningsih & T. Megayanti
Universitas Pendidikan Indonesia, Indonesia

ABSTRACT: The government, in order to improve social welfare, launched a vocational village pro-
gram in the non-agricultural sector through the Ministry of Education and Culture. There are six require-
ments for the establishment of vocational villages: that they have abundant natural resources, a market 
for service/goods, the villages should have potential, have relevant skills, and limited skills and responsiv-
ity from the rural community. The approach used in this study is descriptive qualitative with standard-
ized interview, observation, documentation and focus group discussion as the data collection techniques. 
Research findings in Sudalarang show that five of the six requirements have been satisfied. The require-
ment for abundant natural resources is not a research focus because it is a non-agricultural sector. Human 
resources are the greatest potential as 73% of the population are construction workers. Sudalarang village 
has the potential to become a vocational village, where human resources independently manage rural 
development as well as forming a community of building workers.

creation of employment in the non-agricultural sec-
tor. The greatest potential is human resources. There 
is one community which is the builders’ community 
in Sudalarang village, Garut, named PAKUBA 
(Pekerja Kuli Bangunan (construction worker)) 
(Nuryanto, 2012). This community becomes one 
of the key potentials in the development of an 
advanced independent village.

Non-formal education outside Indonesia gives 
positive feedback. The validation allows for more 
opportunities of more expertise being available in 
the labor market. Moreover, this validation also 
facilitates a better relation between skills and labor 
demand, and stimulates the transfer of skillful 
employees between companies and economic sec-
tors. It also encourages the mobility of the labor 
market in the European region (Tripon, 2014).

The success of rural non-agricultural vocational 
fields also occurred in the state of Turkey after the 
Second World War. Non-formal vocational educa-
tion can reach those who are currently alienated 
from formal education, so that non-formal educa-
tion can improve their empowerment by completing 
the basic knowledge and skills that are useful (Blaak, 
2013). Education and training in a rural commu-
nity or vocational training also give many positive 
results, for instance, one of which occurs in a village 
in Turkey with the help of an experienced instructor. 
Asik Veysel contributes in advancing the post-world-
war village in Turkey into a musical vocation village 
which mostly earns a living from music (Erdal, 2014).

Based on the urgency of the establishment of 
vocational villages to create high-quality jobs in 
the non-agricultural sector for the rural commu-
nity, researchers are interested in investigating how 

1 INTRODUCTION

Indonesian society is historically known as an 
agrarian society with subsistence farming, where 
people live in the village. However, along with 
globalization and the passage of time, the title of 
Indonesia as an agrarian society is increasingly 
disappearing. The views of rural communities to 
the successful life in the city, change the mindset of 
those who were initially farmers to become work-
ers. The desire to gain higher income and a bet-
ter life is the primary motivation for villagers to 
migrate into cities. The migration of rural commu-
nities into the city, or the socalled urbanization, is 
the new problem for the population in Indonesia.

The government sought to reduce the rate of 
urbanization by providing solutions through the 
Ministry of Education and Culture in 2014 to the 
establishment of vocational villages. The govern-
ment’s goal is to create high-quality jobs in the 
village, especially in the non-agricultural sector. 
The establishment of a vocational village aims 
to achieve the government’s target by changing 
the village that is left behind, yet has potentially 
advanced society into an independent village that 
can manage the economy and the prosperity of 
their community. A construction worker is one 
example of non-formal employment that has a lot 
of enthusiasts in Indonesia. Construction work-
ers may be a major milestone in the development 
of the country although most do not get a formal 
education in the field of building.

In line with the government’s target to create 
a high-quality job in the village, it is necessary to 
know the potential of the village to support the 
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the overview of the problems identified are: (1) 
describing the characteristics of Vocational Village 
of Architecture developed by Ministry of Educa-
tion and Culture; (2) explaining the potential of 
Sudalarang village to be a vocational village in the 
field of architecture.

2 METHOD AND MATERIALS

2.1 Research method

The study used a qualitative approach, specifically 
a case study. In this kind of study, the results can-
not be generalized. This means that the final result 
of the identification of a Sudalarang village’s 
potential cannot be equated with the potential of 
other villages. The case study, using qualitative 
research, focuses only on the potential condition 
of the Sudalarang village to be a vocational village 
in the fields of architecture.

2.2 Object of the study

Questionnaire research was carried out with the 
informants, who were 17 people working as con-
struction workers. Their ages ranged from 35–65 
years old, and between them they had eight differ-
ent areas of expertise in the field of architecture.

2.3 Data collection

The data was collected by using observation, 
standardized interview, documentation and focus 
group discussion as the data collection techniques. 
Moreover, the observation and interview guides 
which were in the form of a research questionnaire 
were given to the selected informants.

3 RESULTS AND DISCUSSION

3.1 Vocational village characteristic 
in architecture field

The characteristics of vocational village developed 
by the Ministry of Education and Culture can be 
identified as having potency in some aspects of the 
research. The potency is the Human Resources 
(HR) with skills that are relevant to the primary 
job of most of the inhabitants, which is construc-
tion workers. The potency of HR is a good sign 
to support the establishment of a vocational vil-
lage in architecture. HR in Sudalarang village has 
the attitude of mutual cooperation which eases the 
activities of empowering rural communities to par-
ticipate in non-formal education and training.

The attitude of mutual cooperation which is held 
by the villagers unites them for working together to 

build a village for the better, for example the creation 
of irrigation channels in the village. The people often 
go hand-in-hand in the social field. For instance, 
giving donations to orphans, holding a mass cir-
cumcision for the villagers, and helping to renovate 
damaged houses. The renovation is done with the 
help of construction workers who are the members 
of PAKUBA. They help materially and morally. 
Materially, they donate building materials while 
morally, they help to complete home renovation.

The motivation of villagers in Sudalarang to 
develop their village into a self-reliant village is also 
great. It can be seen from their enthusiasm during 
the discussion on education and vocational training 
in the village. The desire to improve living stand-
ards and increase economy is the main reason that 
motivates Sudalarang’s villagers to move forward.

Table 1. Findings’ characteristics of vocational village 
in architecture field.

Vocational village 
requirements Result of study

Underdeveloped 
villages but have 
abundant natural 
resources

Rural Sudalarang not classified 
into the village, is left behind 
in terms of infrastructure, 
accessibility and facilities 
of the village.

Have limited skills of 
citizens

Most of livelihood as a 
construction worker. 
Categorized as having spatial 
limitations in training and 
empowerment.

Market goods/services Services market from 
construction sector quite a 
lot. Contractor and 
sub-contractor have been 
trusted by Sudalarang 
workers. Building quality was 
good and tidy.

Village potency Natural resources are lush. 
Majority working as 
construction workers and as 
a community formed named 
PAKUBA. Service market 
mostly comes from 
construction field.

Have the kind of skills 
that are relevant

There are seven areas of 
expertise available in 
Sudalarang, such as 
bricklayer, carpenter, stone, 
finishing, electrician, 
foreman and mason.

Responsivity of rural 
community

There is a need to increase level 
of economy and income. 
Motivation to continue as a 
construction worker because 
the results are promising. 
Their HR need to get 
training and to be empowered.
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3.2 Non-formal education

The Vocational Village program is intended to 
develop HR in the rural spectrum with a regional 
approach, which is the rural areas that are based on 
the cultural values by utilizing local potential. This 
is in line with The Constitution of the Republic 
of Indonesia No. 20 2003 Article 26, paragraph 5, 
which explains that knowledge, skills, and life skills 
provided by courses and training (non-formal edu-
cation) is not only to develop themselves to gain 
higher education and professional development, but 
also to assist learners to work in any business units.

To achieve a successful vocation village in which 
advantages are felt by the villagers, not only is 
human resource potential required but also other 
skills, acquired through courses and training as 
non-formal education. The education level of the 
majority of construction workers in Sudalarang 
village is at high school level or equivalent. Skills 
are obtained independently without following any 
formal education about how to build. Skills are 
hereditary and as if  ingrained within the villag-
ers. They are used to gaining skills without formal 
training, and this is the main reason why they are 
never involved in any formal education to be a con-
struction worker. Informants said that the quality 
of their work is similar or even higher than those 
who participate in formal education.

Those successful stories are certainly not going 
to happen without the power of change of voca-
tional villages. The establishment of vocational vil-
lages is needed for the welfare of the villagers on 
their own. If  there is no willingness from the whole 
village, the establishment of a vocational village 
will never happen.

3.3 Village potency

Village potency is mentioned in The Constitution 
of the Republic of Indonesia No. 6 2014 concern-
ing villages. It becomes an opportunity for every 

village to be able to develop all their potential 
independently according to the needs of each in 
order to realize the public welfare. The potency 
of a village can be seen and discovered as a force 
for the establishment of vocational villages in the 
form of physical and non-physical potency. With-
out potency, the process of the vocational village 
formation will be hindered.

After the research was conducted in Sudalar-
ang, the aspects of physical potential became one 
major point that stands out. HR is categorized as 
supportive, which is mostly construction workers. 
Non-physical potency that includes Patterns Com-
munity Interaction, Social Institutions, Educa-
tional Institutions, Organizations Village, Village 
Apparatus and Officials, are met.

From the description of the village’s potency 
generally associated with Sudalarang village to be 
used as a vocational village, all potential aspects 
have been fulfilled, both physical and non-physical 
potential. The characteristics of vocational villages 
are also fulfilled. Sudalarang village is identified 
as having the potential of HR as a construction 
worker with six priority-of-skill areas from eight 
skills recorded.

3.4 Data analysis

3.4.1 Sudalarang livelihood 
The livelihood of Sudalarang villagers are 148 
Farmers (FR), 82 Traders (TR), 633 construction 
Laborers (LA), 115 Construction Workers (CW), 
46 Government Employees (GE) and 7 cops/army 
(CA). It shows that people mostly work in the con-
struction sector, 748 in total of construction work-
ers and laborers.

3.4.2 Construction workers’ skills
Area expertise in architecture of construction 
workers in Sudalarang were mapped according 
to the number of active members of PAKUBA 

Figure  1. Comparison of construction workers’ skills 
from Sudalarang village.

Figure  2. Comparison of construction workers’ skills 
from Sudalarang village.
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community with 86 active members, as 79 
workers and 7 support staff. There are 7 skills that 
were identified: bricklayer (B), carpenter (C), stone 
(S), finishing (F), electrician (E), foreman (FM), 
and mason (M).

4 CONCLUSION

Research findings in Sudalarang show that five 
of the six requirements have been met. Terms of 
abundant natural resources is not a research focus 
because it is a non-agricultural sector. The biggest 
village potency from Sudalarang is HR and the 
greatest potential, with 73% percent of the popula-
tion being construction workers.

The HR of Sudalarang has the potential to be 
a good vocational village architecture. They have 
relevant skills for the majority of the population 
living as construction workers. The willingness or 
the request of the villagers became non-physical 
potential that can help the course of the establish-
ment of vocational villages. Aspects of potential 
villages have been fulfilled, both physical and non-
physical potential. Likewise with the characteristics 
of vocational villages, Sudalarang is identified as 
having the potential of HR as construction work-
ers. HR needs training and empowering to improve 

their skills because they never got formal educa-
tion as professional construction workers.
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Perception of vocational high school students on the transformation 
of local wisdom value
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ABSTRACT: The background of this research is the importance of the transformation process of local 
wisdom value in the learning process. The purpose of this study is to determine the perceptions of stu-
dents about the transformation of the local wisdom value in the cookery field of study in a vocational 
school. The scope of the transformation elements consists of content, process, perspectives, context, and 
design. The method used is a survey by giving a questionnaire to students who have attended the learning 
of Iconic Batik Brownies Baking. The results show that the transformation of local wisdom value that 
gives the most positive impression is on the meaning of learning which has an impact on the appreciation 
of culture (aspect of the process). Transformation of the local wisdom value also motivates learners to 
explore the potential of nature in its territory further. Learners assume that the local wisdom-based learn-
ing is a fun process of learning.

Learning with traditional foods is expected to be 
able to present an alternative to public education 
to love the food, culture, and noble values in the 
form of local wisdom based on the traditional food 
(Frochot, 2003; Hjalager & Corigliano, 2000).

The traditional food is seen not only as a tra-
ditional cookery, but also as a room for science 
and local wisdom (Wurianto, 2008). This space for 
knowledge and local wisdom can be transformed 
on learning so that this ‘space’ does not vanish. 
There are two strategies that can be applied to the 
process of transformation of local wisdom value 
of the Cireundeu Indigenous Village, which are the 
design of learning made by teachers and the imple-
mentation of local wisdom value-based learning 
process for students.

This study aims to determine the perceptions 
of students about the transformation of the local 
wisdom value in the field of cookery learning at 
a vocational school. More specifically, this study 
tries to explore the perceptions of students about 
the transformation elements of the local wisdom 
value (content, process, perspectives, context, and 
design) on the pastry learning with the topic of 
‘Iconic Batik Brownies Baking’.

2 RESEARCH METHODOLOGY

The data collection of students’ perception about 
the transformation of the local wisdom value on 
learning was done through a survey conducted 
among students at SMK 3 Cimahi. The choice of 
location, SMK 3 Cimahi, was based on the consid-
eration that this vocational school is located near 

1 INTRODUCTION

The transformation of local wisdom values which 
are integrated in the learning process is seen as 
a process of cultural conservation through the 
concept of transformative sustainability peda-
gogy (Burns, 2015). The transformation process is 
important to do in a way that the learning could 
be meaningful, because it is rooted in the culture 
and noble values that are owned and ‘close’ to the 
students’ environment (Poikela et  al., 2015). One 
of the sources of local wisdom values that can be 
transformed into the learning comes from the local 
wisdom value of a community (Jifa, 2013).

The scope of the transformation elements of 
the local wisdom value in the learning process 
consists of the content aspect of learning which 
contains the local wisdom value (content), mean-
ing perceived by students about the local wisdom 
value (process), to develop the students’ paradigm 
of thinking about the local wisdom value in wider 
perspective (perspectives), the context of the local 
wisdom value in a particular community (context), 
and the design of continuous learning so that the 
local wisdom value is integrated into daily life 
(design) which move simultaneously (Burns, 2015).

The value of local wisdom that comes from the 
community, one of which is reflected in the indig-
enous village of Cireundeu. Cireundeu region, 
which is located in Cimahi, West Java, can be used 
as a source of local wisdom-based learning for stu-
dents. Cireundeu indigenous villages is the proto-
type of the nation food security village. Cireundeu 
has been able to promote its traditional food as a 
symbol of traditional food with local wisdom value.
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the Cireundeu Indigenous Village which is in the 
same region, namely Cimahi City, Indonesia.

The study was designed with the involvement of 
culinary practitioners from Cireundeu Indigenous 
Village, who acted as teacher assistants in the learn-
ing process alongside the cookery teacher at SMK 
3 Cimahi. The subject of learning for this local wis-
dom value-based learning was making the ‘Iconic 
Batik Brownies’ cake. Brownies was made using the 
‘rasi’ ingredient made from cassava, as a main food 
of people at Cireundeu Indigenous Village. The 
brownies was also made using the iconic batik motif, 
which was derived from Cimahi’s specialty batik.

Respondents involved in this research were 32 
pastry students from the cookery program, who 
were students of the culinary expertise program. 
The study also involved two practitioners as part-
ner instructors from Cireundeu Indigenous Village.

A survey of students’ perceptions about the 
transformation of the local wisdom value was con-
ducted by completing a short questionnaire. The 
questionnaire consisted of ten statements on the 
Likert scale three-point. The scope of questions 
was about the transformation elements of local 
wisdom values, which are: aspect of content, proc-
ess, perspectives, context, and design. After filling 
in the questionnaire by students, the whole learn-
ing process was completed. Analysis of the research 
data was conducted by using Microsoft Excel to 
calculate the percentage of learners’ perceptions 
about the local wisdom value of Cireundeu Indig-
enous Village’s traditional foods, which was trans-
formed into learning at a vocational school.

3 RESULTS AND DISCUSSION

The results of this research will be described by pre-
senting information about the uniqueness of Cire-
undeu Indigenous Village as a source of learning 
the local wisdom value. In this section, there is also 
an overview of Cimahi’s specialty batik motifs that 
also become an inspirational motif of local wisdom, 
which will also be assessed in the learning of Iconic 
Batik Brownies Baking. After that, the perception of 
students about the learning of Iconic Batik Brownies 
will be presented, by transforming the local wisdom 
value of Cireundeu Indigenous Village’s traditional 
food and motifs of Cimahi’s specialty batik.

3.1 Local wisdom of Cireundeu Indigenous Village

Cireundeu Village is an area marked by the Gov-
ernment of Cimahi, West Java as a traditional vil-
lage. Cireundeu community, which is located in 
Leuwigajah District of South Cimahi, Cimahi, 
West Java, has a habit of consuming ‘rasi’ (cassava 
rice) as a main food.

The Cireundeu community in the region has 
been consuming ‘rasi’ as their main food and it 
has been done for generations since hundreds of 
years ago. They believe that if things are violated, 
disasters will happen in their area. This distinction 
is closely related to the natural history of the food 
they encountered, which is then used as the basic 
philosophy of life of the community in Cireundeu 
Village.

In addition, the eating habit of rasi as the main 
food (made from cassava) becomes a unique phe-
nomenon in the middle of the government’s inten-
sive efforts to find other main foods as alternatives 
to rice. For its achievement in regard to this, in 
2009 the society of Cireundeu received a national 
award from President Susilo Bambang Yudhoyono 
as one of the pioneered villages of national food 
security.

Two main unique features of the Cireundeu com-
munity are the cultural aspects and food security, in 
which the latter is based on the ‘rasi’ eating hab-
its. It could be used as one of the potential travel/
ecotourism educations regarding how communities 
of Cireundeu can maintain their eating habits of 
rasi despite the incessant flow of modernization. 
In addition, the potential for ‘rasi’ as an alternative 
main food to rice needs to be developed further and 
this condition can be used as an alternative educa-
tional process for the wider community.

3.2 Cimahi’s unique motif of batik 
on iconic batik brownies

Cimahi’s motifs of batik become one of the learning 
content based on local wisdom in vocational schools. 
Cimahi’s motif of batik used as a study for brownies 
topping, is the motif of Cireundeu’s cassava, depict-
ing the Cireundeu Indigenous Village’s local wisdom 
of value symbolized by Cireundeu’s cassava leaf 
motif (Figures 1a and 1b). Another motif which is 
as a content of local wisdom on brownies topping, is 
the motif of Ciawitali bamboo, which is the charac-
teristic plant in the Cimahi area. Bamboo tree is like 
the tree of life because there is always a source of 
water around the bamboo tree. Water is the source 
of human life (Figures 2a and 2b).

Figure 1a. Motif  of 
batik, Cireundeu’s 
cassava leaf. 

Figure 1b. Brownies 
with motif of batik, Cire-
undeu’s cassava leaf.

Inspired 
by
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3.3 Perception of students about the 
transformation of local wisdom values

Table 1 illustrates the process of transformation of 
the local wisdom value on learning in vocational 

school. 94% of students agreed the process can 
provide valuable experience to love their own cul-
ture. 92% of students agreed that the process of 
transformation of the local wisdom value in learn-
ing can provide insights/new perspective that it is 
interesting to learn the local culture, as well as 90% 
of learners are inspired to explore the potential of 
other local culinary specialties.

The results of this study indicate that the trans-
formation of the local wisdom value of the ‘proc-
ess’ aspect is able to give profound meaning for 
students through the learning experience. Learners 
are moved to love the culture and values of local 
wisdom. Education in this context is seen as an edu-
cation which is oriented in the cultural formation of 
students’ character. Character education is seen as 
a solution in strengthening the identity of Indone-
sia (Alwasilah et al., 2009; Kartadinata, 2010).

The impact of foreign culture, especially in the 
younger generation today is very worrying. One 
effort that can be done to fortify the identity of the 
younger generation is to strengthen the aspects of 
character-based education. Educational character 
of a nation is always associated with the value of 

Table 2. Perception of students on the transformation 
of local wisdom on the aspect of context and design.

Statement

Students’ answer (%)

Agree Disagree
Do not 
know

Context
Making Iconic Batik 

Brownies provides an 
overview of the society 
and social and cultural 
aspects of Cireundeu

90 10 0

Making Iconic Batik 
Brownies provides an 
overview of the potential 
natural wealth of Cimahi

93 7 0

Design
Making Iconic Batik 

Brownies gives motivation 
so that the local wisdom 
values of Cireundeu 
Indigenous villages 
(simplicity, togetherness, 
pride in their own 
products) can be applied 
in everyday life

89 9 2

Making Iconic Batik 
Brownies provides 
guidelines for understand-
ing and applying local 
wisdom values on educat-
ion in school, outside of 
school, and in the family

80 18 2

Table  1. Perception of students on the transforma-
tion of local wisdom aspects of content, process, and 
perspective.

Statement

Students’ answers (%)

Agree Disagree
Do not 
know

Content
Making Iconic Batik 

Brownies teaches values 
of local wisdom taught 
in Cireundeu Ingenious 
village

79 18 3

Making Iconic Batik 
Brownies teaches about 
philosophical value of 
Cimahi’s batik

81 19 0

Process
Making Iconic Batik 

Brownies provides 
meaningful experiences 
in order to appreciate 
their own culture

94 6 0

Making Iconic Batik 
Brownies provides 
meaningful experiences 
about simplicity of 
Cireundeu community 
but have high self-esteem

88 10 2

Perspectives
Making Iconic Batik 

Brownies inspires to 
explore the potential 
of other local culinary 
specialties

90 9 1

Making Iconic Batik 
Brownies provides an 
understanding/new 
perspective that it is 
interesting to learn the 
local culture

92 8 0

Figure 2a. Motif  of 
batik, Ciawitali 
bamboo tree.

Figure 2b. Brownies 
with motif of batik, 
Ciawitali bamboo tree.

Inspired 
by
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local wisdom. The rationality of introducing local 
wisdom in an educational context is based on that 
value of local wisdom, and has a positive force in 
shaping the character of learners (Suratno, 2010).

Transformation of the local wisdom value in 
learning at a vocational school provides a new per-
spective for students. Learners have the view that 
learning about the local culture is fun and opens 
their horizons to explore more local potential in 
the region that can be made into global products.

Table  2  shows the perception of the students 
about the transformation of the local wisdom value 
on the aspects of context and design. 93% of stu-
dents agreed that the learning of local wisdom can 
provide a snapshot of potential development of the 
traditional food and natural resources of Cimahi. 
90% of students agreed that the learning is able to 
describe the typical customs of the people in Cire-
undeu Indigenous Village. Developing traditional 
food basically becomes a part of natural resource of 
the region. As we know, traditional food and bever-
age generally comes from the richness and potential 
of local natural resources, which are processed in 
certain ways to become specialties (Teffler, 2000).

4 CONCLUSION

The process of transformation in the local wisdom 
value in the learning at vocational school has a 
positive influence on most of the elements of the 
transformation, which include the content, proc-
ess, perspective, context, and design. Transforma-
tion of the local wisdom value provides valuable 
experience for the students to appreciate our own 
culture better. Learners are more aware of local 
potential in their region. Learners have a positive 
perspective on local wisdom-based learning, where 
such learning is apparently interesting to learn.
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ABSTRACT: The purpose of this study was to analyze the content development of a local wisdom-
based curriculum in a vocational high school. The scope of the study was focused on the content resources 
of the curriculum implemented in a vocational high school on a subject called Batik. The analysis unit 
of the study was a batik pattern from Cimahi, West Java. Data was collected from three batik industries 
at Cimahi through documentation, observation, and in-depth interview with their owners. The results of 
the study reveal that the pattern of Cimahi Batik was inspired by the environment and the city icon of 
Cimahi. The pattern, which contained local wisdom, particularly about loving nature and culture, became 
an inspiration of the curriculum content development. The development of the curriculum which was 
‘familiar’ with the students actually impacted the meaningful understanding of internalization.

batik learning in a vocational high school. Devel-
oping the contents of the curriculum in the context 
of this study is a learning strategy of Cimahi batik, 
integrated in the curriculum of the vocational high 
school. Developing the curriculum consisting of 
local wisdom is expected to contribute to character 
education so that the learners love the culture of 
Indonesia.

2 METHOD

2.1 Data source

The data source of the study is batik industry in 
Cimahi, West Java. A survey has been conducted in 
three Cimahi Batik industries, namely ‘Sekar Putri’, 
‘Lembur Batik Cimahi’, and ‘Batik Anggraeni’.

The data collected from the three industries 
lead to the idea resources of Cimahi Batik pattern-
making, since this pattern reflects the local wis-
dom. The inspiration of the pattern-making can 
come from the flora, fauna, nature, local heroes, 
historical buildings, city icon(s), tourism places, 
art, and even beliefs.

2.2 Data collection and data analysis

The data collection is carried out through obser-
vation, in-depth interview, and documentation 
study. Observation is conducted by studying and 
analyzing various Cimahi Batik patterns processed 
in each industry. An interview is conducted with 
each leader of the industry to investigate deeply 
the inspiration of the pattern-making as well as the 

1 INTRODUCTION

Curriculum development leading to ‘wisdom’ edu-
cation is becoming a new thing in today’s educa-
tion. A wisdom-based curriculum (Kuhn & Udell, 
2010; Halpern, 2010) is a curriculum in which stu-
dents not only learn knowledge and skills, but also 
use them in their society (Sternberg et al., 2007). 
Wisdom values that are integrated in a curriculum 
are believed to be able to enrich the learner’s under-
standing which is likely to lead to higher-order 
thinking skills, which lately have been neglected in 
the curriculum (Sternberg, 2010).

The main recourse of wisdom-based curricu-
lum basically derives from the local culture, which 
means it has to refer to the local wisdom of each 
area (Scott, 2010). Some of the possible references 
include individual wisdom (local heroes) and col-
lective wisdom (local custom, community, envi-
ronment), which represent the culture of local 
wisdom (Jifa, 2013). To learn the values of local 
wisdom, either from individuals or groups, is one 
of the concepts of transformative sustainability 
pedagogy; this concept is an attempt to learn and 
transform it to education (Burns, 2015).

Transforming local wisdom into curriculum 
plays an important role since local wisdom values 
are commonly related to nature and environment 
(Widodo, 2012), environment sustainability, and 
local knowledge conservation (Barliana & Per-
manasari, 2014). In addition, local wisdom values 
integrated into the curriculum also encourage the 
learners to appreciate their own culture.

This study is aimed to develop the contents of 
local wisdom-based curriculum, particularly on 
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philosophical meaning behind each pattern. A doc-
umentation study, in the meantime, is employed to 
define the city profile, such as its nature, culture, 
buildings, arts, tourism places, and also beliefs.

The collected data is analyzed using a descrip-
tive technique that describes the percentage of the 
inspiration of the batik patterns and also their phil-
osophical meanings. Data presentation of batik 
patterns is the main signature of Cimahi Batik.

3 FINDINGS AND DISCUSSION

The idea resources (inspiration) of the content of 
local wisdom-based curriculum in the vocational 
high school that is inspired by the three batik 
industries in Cimahi can be seen in Table 1.

Table 1 shows that the main recourses of each 
industry studied are flora, nature, city icons, tour-
ism places, and local tools.

Developing contents of a curriculum based 
on local wisdom can make learners have a better 
understanding, since what they learn is something 
‘familiar’ with their needs and characteristics (Paik, 
2015). These types of content are also expected to 
enable teachers to create more concrete teaching 
and learning materials. This condition will lead 
to a meaningful teaching and learning process 
(Poikela et al., 2015).

Below are some of the pictures of Cimahi Batik 
patterns inspired by local wisdom.

This pattern, namely Ciawitali (Figure  1a), is 
one of the Cimahi Batik signature. This pattern 

is inspired by the huge number of bamboo trees 
(Figure 1b) in an area in Cimahi called Ciawitali. 
For people living at Ciawitali, bamboos do not 
only appear as usual trees, but also have symbolic 
meanings. They believe that each part of a bamboo 
tree, such as root, trunk, and leaves, are actually 
useful. Bamboos are also a sign of a water spring.

The batik pattern of Singkong Cireundeu 
(Figure 2a), which literally means Cireundeu Cas-
sava, is inspired from the area Cireundeu, whose 
people have cassava for their meals (Figure  2b). 
Rice, which becomes most Indonesians’ staple 
food, is considered taboo to eat by the people of 
Cireundeu. This area has received an award as a 
national prototype of food sustainability, since 
they have an alternative food so that they do not 
need to have rice, which is mostly imported.

Peluru and Kujang (bullets and Kujang, a tra-
ditional weapon) pattern is inspired by the fact 
that the city is known as an ‘army’ city (Figure 3a). 
Kujang as a traditional weapon also becomes an 
inspiration, either for Cimahi Batik or West Java 
Batik (Figure 3b).

The pattern of Curug Cimahi (Figure 4a) pat-
tern is taken from one of the popular tourism 
places, namely Curug Cimahi (Figure  4b). This 
place reflects Cimahi as a city that does not lack 
water. Cimahi itself  literally means adequate water; 
Ci (water) and Mahi (adequate).

Table 1. Resources of Cimahi Batik patterns.

Idea resources Percentage 

Flora 100
Fauna 66.6
Nature 100
Humans/Important People /Heroes 0
Historical Buildings 33.3
Local Custom 33.3
City Icons 100
Tourism Places 100
Arts/Local Musical Instruments 0
Local Tools 100

Figure 1a. The batik pat-
tern of Ciawitali.

Inspired 
by

Figure 1b. 
Bamboo trees.

Figure 2a. The batik 
pattern of Singkong 
Cireundeu.

Inspired 
by

Figure 2b. 
Cireundeu 
& Cassava.

Figure 3a. The batik 
pattern of Peluru and 
Kujang. 

Inspired 
by

Figure 3b. 
Bullets 
and Kujang.

Figure 4a. The 
batik pattern of 
Curug Cimahi.

Inspired 
by

Figure 4b. 
Cimahi 
waterfall.
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The patterns of Cimahi Batik are rarely inspired 
by historical building or local heroes since in that 
area there are few of them, as is also the case with 
the arts and local musical instruments.

Developing the contents of curriculum based 
on local wisdom demands teachers to have a bet-
ter framework in terms of scope and flexibility 
(Grossman & Thompson, 2008). To cope with 
it, teachers can develop the framework using the 
characteristics of educative curriculum materials 
(Davis & Krajcik, 2005) since it can help them cre-
ate a framework that is more specific and suitable 
to the needs of the learners.

4 CONCLUSION

Developing the contents of a local wisdom-based 
curriculum in a vocational high school is impor-
tant in developing the love of country education. 
The contents of the curriculum based on local wis-
dom can be inspired by nature, city icons, tourism 
places, culture, arts, and local tools. Finally, the 
values of local wisdom in the batik patterns appear 
to be a precious point which creates more mean-
ingful learning.
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ABSTRACT: Developing values of gender equality in an Islam-based region is difficult. The objec-
tive of this study is to evaluate the implementation of training and vocational education, that is, 
Gender-Responsive Family Education (GRFE), in actualizing gender equality, embracing variables of 
Communication, Resources, Disposition and Bureaucratic Structure. This research was conducted in five 
Community Learning Activity Centers in Demak Regency, Central Java, Indonesia. The data was gath-
ered using focus group discussion and participatory observation. The analysis technique employs interactive 
analysis of Miles and Huberman’s models. The result reveals that the effective communication between 
program managers and religious leaders, the availability of human resources understanding religion and 
gender, the utilization of religion-based preschools, household-based productive economic efforts, and 
active husbands’ involvement in designing programs, are considered good practices of the implementation 
of GRFE. To make the program more quickly and equally implemented in various religion-based areas, 
educating and training about gender to religious leaders and preschool teachers become important.

1999; Abouchedid, 2007; Self & Grabowski, 2009; 
Vasi, 2010; Ozcan et al., 2011; Tamuri, 2013; 
Haghighat, 2014; Pan, 2015). Paternalistic culture 
and religious faith always position men at a higher 
position than women. One of the arguments holds 
implicit gender discrimination, focusing on women’s 
physical personality characteristics and domestic 
responsibility, related to reinforcing its explanation 
‘why women cannot compete as successfully as men 
and why their economic contribution is still lower 
than men’s.’ Another argument states that wom-
en’s ‘emotional characteristic’ is used to rationalize 
why women are not promoted to the top position 
requiring many efforts and rational decision-mak-
ing, which is not women’s emotional characteristic 
(Ozcan et al., 2011). Furthermore, it is stated that 
women are impacted by discriminative behavior in 
organizations in various aspects, covering open dis-
crimination, sexual harassment, and the glass ceil-
ing phenomenon. Vasi (2010) stated that Muslim 
women have more time to become leaders, but in 
practice they frequently get marginal roles.

In contrast, Sidani (2005) stated that Islam gives 
higher spiritual, social, political and economic 
rights to women compared to the previous period. 
Vasi (2010) stated that women have more possi-
bility to attend religious services more regularly 

1 INTRODUCTION

Indonesia has developed a program to achieve 
gender equality in the family since 2006, namely 
Program Pendidikan Keluarga Berwawasan Gender 
(Gender-Responsive Family Education), then 
shortened to GRFE program. It was developed by 
Indonesia’s Ministry of Education based on the 
reality that women’s participation in development 
and the position of women in public organizations 
are lower than that of men. The GRFE program is 
an effort to make families understand their rights, 
obligations, and male and female roles, so that 
gender equality in families can be achieved. In its 
implementation, the GRFE program is integrated 
through life skills education to families.

The family has an important role to shape the 
good character of individuals and to institutional-
ize the value equality and equity among the mem-
bers of the family (Puspitawati, 2012). By having 
socialization and implementation of this value in 
the family, they can develop non-discriminative 
behaviors so that they can achieve a high level of 
education and choose the various kinds of job 
without gender stereotyping.

The effort to achieve gender equality in the family 
is not easy because of culture and religion (Wadud, 
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and more possibility to contribute their time and 
donate their money to religious-based activities. 
Bala (2010) stated that Islam supports equality on 
women’s rights.

Moreover, Tamuri (2013) stated that the for-
mal education system, especially schools, in most 
developing countries has overtaken nearly all fam-
ily roles in educating the young generation. What 
is more, Islamic educators have become important 
figures in developing young generations. There-
fore, they require sufficient preparation in order to 
effectively fulfill their responsibility. For these rea-
sons, the implementation of the GRFE program 
should be done with smart strategy.

This article aims at studying the implementation 
of the GRFE program in Demak regency, Central 
Java, Indonesia. Demak regency was intention-
ally selected because it has strong Islamic religious 
values. From this study, it is expected that the best 
practice of the implementation of the GRFE pro-
gram, within the context of society having strong 
Islamic faith, can be formulated.

2 METHOD

Demak regency was elected due to three considera-
tions: first, it has a low Gender-related Development 
Index (GDI) and Gender Empowerment Meas-
ure Index (GEM) in Central Java, Indonesia (GDI 
in 2013 was 88.98 and 89.28  in 2014, whilst GEM 
in 2013 was 69.33 and decreased to 66.60  in 2014 
(KPPA & BPS, 2015)). Second, it has implemented 
gender mainstreaming in Education since 2012, 
in accordance with the Regulation of Education 
Minister Number 84 Year 2008 on Gender Main-
streaming in Education. Finally, Demak regency is 
one of the cities in Indonesia having high potential 
to have conflict due to its strong Islamic culture. 
Five CLACs (Community Learning Activity Cent-
ers) in Demak regency were intentionally selected 
since they had implemented the GRFE (Gender-
Responsive Family Education) program, namely 
(CLAC) Surya Alam, Nurul Insan, Latansa, Arrafat 
and Ngudimulyo.

The data was collected by using focus group 
discussion and participatory observation. The 
analysis technique employs interactive analysis of 
Miles and Huberman’s models.

The variables which were used in assessing the 
implementation of the GRFE program are divided 
into four categories, that is, communication, 
resources, the disposition of implementers, and 
bureaucratic structure (George III, E, 1980).

According to George III, E (1980), the first 
requirement for effective policy implementation is 
communication, as those who implement a decision 
must know what they are supposed to do. Policy 

decisions must be transmitted to the appropriate 
personnel clearly, accurately, and consistently. The 
second is the available resources which facilitate 
their administration, including staff, authorities and 
facilities. The third is the disposition of implement-
ers. If implementers are well-disposed towards a 
particular policy, they are more likely to carry it out 
as the original decision makers intended. But when 
implementers’ attitudes or perspectives differ from 
the decision makers’, the process of implementing 
a policy becomes infinitely more complicated. The 
fourth is bureaucratic structure. Two prominent 
characteristics of bureaucracies are Standard Oper-
ating Procedures (SOPs) and fragmentation. SOP 
is a routine that enables public officials to make 
numerous everyday decisions. Fragmentation is the 
dispersion of responsibility for a policy area among 
several organizational units.

3 RESULTS

3.1 Communication

It was found that CLACs have clear standards 
and targets in implementing the GRFE program. 
The standards and targets have been set out since 
CLACs propose funding to the Ministry of Educa-
tion and Culture. They then receive some reviews 
from a gender expert team, and then the reviewed 
result is determined as the guidance for carrying 
out the GRFE program.

A number of those things determined in the 
standard of GRFE are as follows: the first is a 
target standard, that is, the families are required 
to be financially disadvantaged, having high risk 
in gender inequality, and having school-aged chil-
dren, either living in rural or urban areas. The pri-
ority was awarded to participants who had high 
motivation to participate in the program. Second, 
that the learning material standard has adhered to 
the guidance: the embracing of Democracy and 
Basic Human Rights, Gender Equality and Con-
cept, Life skills (academic, personal, social and 
vocational), and parenting. Moreover, that learn-
ing materials have been suitable for the local poten-
tial. Third, that the learning process standard has 
adhered to the guidance where the learning process 
was conducted by using an active learning and par-
ticipation approach to the principles of equality, 
and more practices than theories. The tutors and 
the source persons mastered their field of knowl-
edge. The learning groups were divided into two or 
three groups, and the learning venue was suitable 
for the local condition. The learning and training 
activities adhered to the competency standard. 
Fourth, that the competency standard of the par-
ticipants has adhered to the guidance.
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In the implementation of GRFE, CLACs 
referred to the developing strategy of the Commu-
nity Education Program developed by the Direc-
torate of Community Education—the Ministry of 
Education and Culture of the Republic of Indone-
sia (2010 and 2014), covering (1) various resources 
such as facilities, learning materials and research 
collaborations; (2) process integration, covering 
data gathering integration, integration of pro-
gram—socialization activity, assignment integra-
tion, acknowledgment and reward.

The clarity of the standards enables program 
implementers to communicate the program appro-
priately and consistently.

3.2 Resources

The study results found that the educational insti-
tutions carrying out the GRFE program have suf-
ficient human resources. They are comprised of 
religious leaders understanding about gender, par-
ents understanding the necessity of gender equal-
ity within the family, husbands getting involved 
in productive economic effort development, and 
support of public bureaucrats in accompany-
ing productive economic effort and non-formal 
institutional support (groups of Islamic religious 
learning and family welfare groups/PKK). The 
involvement of human resources actually leads to 
the use of the existing public facilities, For exam-
ple, the co-usage of the meeting room in conduct-
ing training, and the utilization of public facilities 
and working equipment.

3.3 The disposition of implementers

The disposition of implementers in implementing 
the GRFE program has been in line with that of 
the policy makers. This occurred because of the 
intensive communication pattern and coordination 
between the central decision maker and decision 
makers in the local area (between the Ministry of 
Education and Culture, and the educational insti-
tution at the regency level) twice a year. Whereas at 
the level of implementer the same attitude and per-
spective of CLAC managers and the target groups 
have also been developed. With the implementer 
disposition being in line with that of in the top 
level, the implementation of the GRFE program 
became easier.

3.4 Bureaucratic structure

It was found that the GRFE program implementers 
have had SOPs and conducted responsibility frag-
mentation among the existing organizational units. 
The SOPs developed by the GRFE program imple-
menters were suited to their own characteristics. 

In the CLACs carrying out GRFE which use Pro-
ductive Economic Effort strategy, the SOPs always 
start with counseling, practices and assistance in 
producing productive economic efforts, such as 
producing nuggets or meatballs. The materials 
on family and gender were inserted in-between, 
whereas the religious-based CLACs always begin 
with Islamic learning activities and then give 
motivation and endorsement of gender integra-
tion within their activities. CLACs which focus on 
preschool, applied SOPs by teaching children to 
read the Qur’an whilst their parents were invited 
to be given some materials on the importance of 
integrating gender equality in looking after the 
children in the family. Fragmentation was done by 
making labor division among the Ministry of Edu-
cation and Culture of the Republic of Indonesia at 
the central government level, the educational insti-
tution at the regency level, the CLACs carrying out 
GRFE, and partner institutions such as Gender 
Studies Centers at universities.

4 DISCUSSION

4.1 The role of religious figures in Islam

The success of the implementation of GRFE in 
Demak regency was highly influenced by the inten-
sive communication among Islamic figures, educa-
tional institutions and society. Islamic figures who 
understand the values of gender equality were very 
dominant in supporting the success of the pro-
gram. The importance of religious figures in sup-
porting a program was stated by Tamuri (2013), 
Arat (2010) and Bala (2010). They stated that 
the role of religious educators is very important 
because parents entrust their children’s education 
to them. Meanwhile Islam tenets have not only 
explicitly endorsed the equality for women but also 
strongly advocated and stood up for their rights. 
The insight that Islam actually endorses gender 
equality has countered the statements of Wadud 
(1999) and Self  and Grabowski (2009), that Islam 
has negative influence towards gender equality.

4.2 Parents’ role

Parents have an important role in implementing the 
GRFE program. Rinaldo (2008) said that Islamic 
revival has brought democratization of religious 
knowledge and authority. This enables religious 
parents to integrate gender equality values into 
their children’s education. Moreover, according 
to Eirich (2012), parents’ religiosity has influence 
towards children’s behavior, even if  the children 
are not religious themselves. This can be done by 
giving religious advice to their children.
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The importance of the parents’ role in plant-
ing the values of gender equality can be seen from 
Hannum’s studies (2009). According to Hannum 
et al. (2009), ‘A number of rural families think that 
sons have more reliability on education and capabil-
ity than daughters.’

The different supports towards girls and boys 
were shown in Monin’s studies (2008): ‘The results 
supported that people perceive more responsiveness 
from female family members than from male family 
members. These associations were mediated by felt 
and perceived intimacy, dependence, and obligation, 
but not liking.’ Moreover Monin, et al. (2008) found 
that ‘Women may typically be involved in more mutu-
ally responsive family relationships than are men, 
meaning that they are in relationships characterized 
by both more communal responsiveness to family 
members and receiving more communal responsive-
ness from family members.’ Hoag (2014) found out 
that ‘mothers, communicate more with children than 
fathers, teach their children how to relate to others 
socially (including being sensitive), as well as how to 
manage their emotions.’ In addition, Levin and Cur-
rie (2010) found out that ‘The parent-child relation-
ship mediates the effects of poverty on child well-being 
and good parenting practices are believed to lessen the 
impact of marital conflict.’

In order to avoid or to lessen discriminative 
treatment to children in families, mothers’ edu-
cation is very important (Charak & Koot, 2014). 
Moreover, they stated that ‘Parental level of edu-
cation especially maternal education is another fac-
tor which has received much attention in the field of 
child abuse and neglect.’

 Struffolino et al. (2015) suggested that ‘The 
intersection of gender and education for family life 
courses is highly context-specific. They further sug-
gest that different patterns of assortative mating 
play a key role for gender differences in family life 
courses.’

4.3 Husband’s support

Husband’s support has strong influence in the 
changes of structure of role division leading to 
gender equality. The research result of Lotfiza-
deh and Hanzaee (2014) revealed that ‘the power 
of wives in families is significantly greater than 
previous decades and this issue has influenced and 
changed family structure.’ Pan’s research (2015) in 
Turkey suggested that ‘gender equality remains elu-
sive in a nation where secular and Islamic ideologies 
compete and produce different solutions to ongo-
ing economic, socio-cultural and political issues. 
Women’s entrepreneurship has emerged as an impor-
tant solution toward gender equality and economic 
development.’ Mayrhofer’s research (2008) showed 
that ‘The work life of the partners and their career 

orientations are important factors influencing the 
form of family responsibility.’ Moreover, Huffman 
et al. (2014) discovered that ‘Men and fathers sug-
gests that their gender roles are expanding to include 
responsibilities beyond the workplace to the fam-
ily domain, it is critical to understand how fathers 
manage the work-family interface.’ Furthermore, 
Abouchedid (2007) suggested that ‘Socialization 
(siblings, parents and groups) and life experiences 
contribute to the formation of gender role attitudes 
as well as to their transmission across generations in 
which children model their attitudes and behaviors 
on those of significant others, particularly, mothers.’

4.4 Family economic role

Marks et al. (2009) stated that ‘women and men 
who have higher educational attainment and income 
express more egalitarian gender role orientations.’ 
Moreover Marks et al. (2009) stated that ‘Consist-
ent with a social learning perspective, children from 
more economically advantaged family backgrounds 
also have more egalitarian gender attitudes.’ and 
that ‘Non-traditional allocation of housework is 
likely to promote egalitarian attitudes within the 
family.’ and ‘Child care is stereotypically feminine 
activity, and marks a less traditional family role 
for fathers. Fathers react more negatively to crying, 
fearfulness, or signs of feebleness. Fathers involve-
ment with children generally, reflects more egalitar-
ian gender role orientation.’

5 CONCLUSION

The result reveals that the effective communica-
tion between the program managers and religious 
leaders, the availability of human resources under-
standing religion and gender, the utilization of 
religion-based preschools, household-based pro-
ductive economic efforts, and the active involve-
ment of husbands in designing the programs are 
considered good practices of the implementa-
tion of the GRFE program.  To make the pro-
gram quickly and equally implemented in various 
religion-based areas, the education and training 
about gender given to religious leaders and pre-
school teachers become important.
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ABSTRACT: This research examines the importance of textbooks to facilitate students in learning 
Indonesian subjects. The purpose of this research is to develop Indonesian textbooks-based collaborative 
learning to strengthen character education on vocational education in Universitas Sebelas Maret (UNS). 
The researchers adopted the theory of Research and Development (R & D) proposed by Gall, Gall, & 
Borg. The sampling technique was a purposive technique, and the research sample was determined by 
researchers based on the objectives and considerations that each sample represented the population of 
university students in UNS. In this preliminary study, a needs analysis was carried out to prepare a pro-
totype model of Indonesian textbooks-based collaborative learning to strengthen character education 
in higher education. To improve a prototype of Indonesian textbooks, peer debriefing was conducted 
with experts in the field of textbooks, experts in the field of learning methods and character education. 
The improved result was tested further on a limited but wider basis in UNS. The result shows that uni-
versity students’ ability to speak Indonesian using Indonesian textbooks-based collaborative learning to 
strengthen character education at UNS is better than university students who do not use textbooks (using 
conventional textbooks).

observations, was that students were not able to 
work in groups well. In the work group, one or two 
students tended to do the work, while the other stu-
dents looked relaxed without taking any responsi-
bility in completing the task. It cannot be separated 
from the process of teaching and learning.

Based on that phenomena, Vygotsky (in Liu & 
Matthews, 2005) developed the theory of social 
constructivism which has the idea that learning for 
children can be done in the interaction within the 
social and physical environment. This invention 
or discovery in learning more easily is obtained 
in a person’s socio-cultural context. Constructiv-
ism core according to Vygotsky is the interaction 
between the internal and external aspects of the 
emphasis on the social environment in learning.

In addition to the problems described above, the 
issue of character education was also targeted in 
this study. Internalized character education is cur-
rently a priority in building a generation of the 
nation’s dignity, morals, and good manners. Still 
seen are low-level characters embedded in students. 
The development of character education in college 
can be integrated into education in each course. 
Educational materials relating to norms or values 
on each course should be developed explicitly, and 

1 INTRODUCTION

The Indonesian course is a course in college that 
is mandatory for all students of the university, 
especially in the beginning of their semester in col-
lege. Indonesian is one of the subjects at the col-
lege which is expected to train students to acquire 
Indonesian language skills. The implementation 
of the Indonesian course has been considered to 
only provide theoretical material in the form of a 
monotonous lecture. It is supported by the research 
conducted by Kurniady (2008) which states that 
lecturers in general divide the Indonesian course 
into two terms of lectures. The first term is the pro-
vision of course materials that discuss aspects of 
language. Presentation of these materials is consid-
ered boring. The second term presents Indonesian 
materials science, which is focused on writing sci-
entific papers, techniques used in writing scientific 
papers, and commonly used techniques for writing 
scientific papers theoretically. Lectures give the 
material using lecture method.

Based on the background above, this study used 
the integrated collaborative learning through Indo-
nesian textbooks. The reason for the use of col-
laborative learning, as seen from the results of field 
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associated with the context of everyday life. Char-
acter education values are not only on the cogni-
tive level, but touch on the internalization, and real 
experience in student life in the community. Char-
acter education in college is an attempt to develop 
the character of students as a continuation-charac-
ter development at the level of previous education.

Trends in the Indonesian language learning dur-
ing this time are to learn about the language, and 
less steeped in learning the language and learning 
through language. Learning through language 
means listen to learn, talk to learn, read to learn, 
and write to learn. Practically all the language 
skills required politeness as a part of character 
development (Setyawati, 2013).

According to Hidayatullah (2010), young peo-
ple (students) and the future were equally the hope 
of the nation. In conjunction with the duties and 
obligations of students as the next generation ide-
als of the nation, then the position of the students 
will increasingly become an important role, espe-
cially those students who prepared a position as an 
intellectual or scholar and a leader in the future. 
In fact, public opinion has expectations for mainly 
the students to develop the nation.

2 METHOD

The researchers adopted the theory of Research 
and Development (R & D) proposed by Gall, 
Gall, & Borg, 1996. The sampling technique was a 
purposive technique, and the research sample was 
determined by researchers based on the objectives 
and considerations that each sample represented 
the population of university students in UNS.

3 RESULT AND DISCUSSION

The preparation of the Indonesian course textbook 
started from the preparation of a prototype model. 
The preparation of this book is based on studies 

that have been done before (Saddhono, 2011; 
Sitepu, 2008; Syamsi et al., 2013). The steps taken 
were as follows. (a) Analyzing lecturers, students, 
and stakeholder needs. (b) Developing Indonesian 
textbook framework. (c) Fixing the Indonesian 
textbook concept. (d) Asking for consideration and 
feedback on the expert’s judgment. (e) Revising for 
the improvement. (f) Doing the editing process. 
The study results of this collaborative learning 
study are in line with other studies which have been 
conducted before by different object and media 
(Elola & Oskoz, 2010; Barkley et al., 2012; Du and 
Christian, 2011; Kessler, 2009; Lee, 2008).

Effectiveness test was used to analyze the dif-
ferences between existing teaching materials and 
newly developed teaching materials. Normality 
testing was done through two approaches, the 
namely chart approach (histograms and P-P Plot) 
or the Kolmogorov-Smirnov test, Chi square, Lil-
liefors or the Shapiro-Wilk. The normality test in 
this study used the Kolmogorov-Smirnov test.

Based on Table 1 above, it can be concluded that 
distribution of the data is normal.

The sample of this study was collected from all 
vocational programs in Sebelas Maret University 
with different education, culture, and characteris-
tic. Heterogeneity is expected to be tolerated so that 
it can be considered as a population unit. Besides, it 
can also be used as homogeneity assumption fulfill-
ment so that ANOVA test is not bias. The homo-
geneity test is used to fulfill data variant which is 
homogenous or heterogeneous based on certain 
factors. The same applies to normality, and the 
homogeneity assumption used in some statistic 
parametric analysis. The homogeneity test in this 
study was done by using Levene test.

Based on Table  2 above, it can be concluded 
that the pretest-posttest data difference between 
the experimental group and the control group had 
statistically Levene price of 0.091 with a signifi-
cance of 0.965 > 0.05. Therefore, Ho received and 
stated that the data has variation between groups 
is balanced.

Table 1. Kolmogorov-Smirnov normality test.

Data Research group
Kolmogorov-Smirnov(a) 
statistic df Sig. Conclusion

Balance test data (Pre-test) Experiment 0.132 42 0.064 Normal
Control 1 0.121 39 0.155 Normal
Control 2 0.133 38 0.089 Normal
Control 3 0.136 39 0.067 Normal

Experiment test data 
(Difference between 
Pre-test-Post-test)

Experiment 0.133 42 0.059 Normal
Control 1 0.132 39 0.083 Normal
Control 2 0.129 38 0.114 Normal
Control 3 0.137 39 0.062 Normal
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Based on Table 3 data of balance test on the pre-
test there was no significant difference. Meanwhile 
the data between groups has significant differences.

Based on the average price of each group, it 
showed that the control group data are in one col-
umn, while the average of data experimental group 
are in different columns. This shows that the inter-
group controls had no significant difference, while 
the experimental group was significantly different 
to the three control groups.

Related to the assessment of character, educa-
tion essentially is an evaluation of the learning 
process on individual and group in order to under-
stand role and freedom to live with other people 
in an academic environment for developing moral 
integrity as human beings. Character education 
assessment in this study is not to determine gradu-
ation in the field of course, but to determine the 
growth and development of character education 
internalization in the form of attitudes, knowledge, 
and action (Samani & Hariyanto, 2013). Assess-
ment of character education is based on Ki Hajar 
Dewantara’s teachings, in the form of the doctrine 
(operational guidelines practice) Tri Nga: under-
stand (ngerti), feel (ngrasa), and act (nglakoni). 
The Tri Nga in general terms is cognitive (ngerti), 
affective (ngrasa), and psychomotor (nglakoni). 
Based on the teachings of Ki Hajar Dewantara the 
assessment of character education in this study is 
translated according to the provisions of character 
education assessment of the National Education 
Ministry used today. The results showed a positive 
impact on several aspects of education character. 
This is in line with the character education raised 
by experts (Lickona, 2012; Wibowo, 2013).

4 CONCLUSION

Based on the explanation above, it should be reit-
erated that Indonesian education is directed to 
achieve some of the goals that should be owned by 
the students, namely the ability to speak, language 
gesture, the science of Indonesian knowledge, 
self-awareness of  the importance of literature for 
self-development, and positive attitude towards 
literature. The goal of  this goal is that students 
are able to communicate characteristically. The 
results of  this research are the development of 
the Indonesian textbook based on collaborative 
learning for strengthening character education in 
vocational study programs. Universitas Sebelas 
Maret are having a positive impact in learning 
Indonesian.
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ABSTRACT: Practicing different language for adults requires an extra effort, but this is not the case 
for children. In UK nursery classes, foreign children are exposed to a new language and use those words 
in sentences so that children are able to express their ideas and feelings. In concept, this learning process 
purposes four main themes and seven inter-connected shape educational programs in their early years. 
Those areas are divided into three prime areas and four specific areas to help children experiencing their 
development stages and acquiring English as their second language. To sum up, children’s cognitive devel-
opment is formed into seven prime and specific areas which give children an opportunity to interact and 
engage with other people and their environment by playing and exploring, learning actively, and creating 
and thinking critically to remain as effective and motivated learners.

English, but he was already mumbling using intona-
tion that was close to that of a native speaker, even 
though none of the words he said were understand-
able. However, he began to memorize some of the 
words that he learnt from school, and began to recog-
nize a thing and say it in English. In the fourth month, 
Azzam began to use a few words in English and tried 
to combine them, yet not in the form of a full sen-
tence. For example, instead of saying “I’m ready,” 
he said, “I’m yes ready”, adapting from the “I’m not 
ready”. On the sixth month, Azzam began to make a 
full sentence into a conversation, for example, “Let 
me try”, or “I want this one”, although some of the 
times he mixed it with the word in Bahasa, for exam-
ple, “because there are many orang there”, instead 
of saying, “because there many people there”. In 
Bahasa Indonesia, ‘orang’ means a person.

The example above shows that a three year old 
boy with no English background knowledge only 
needs about six months to begin communicating 
actively in English. Without minimizing the impor-
tance of other aspects like peers, or media used at 
home such as English songs or movies for children, 
I would like to describe class activities in one of the 
nurseries in Newcastle, UK. This paper hopes to 
share information and ideas that can be adapted 
or adopted by other nursery teachers all over the 
country for teaching English as a second language.

1 INTRODUCTION

The International School in Newcastle-upon-Tyne, 
UK, has become a destination school for immi-
grants and international university students who 
have brought their families with them to the UK. 
Classes in the UK start from nursery and reception 
(years 3–4), and Key Stage 1–4 (years 5–16), where 
at every level of the classes English is one of the 
main subjects being taught every day.

Since the students come from different coun-
tries, most of them bring their home languages 
at the very beginning of the school term. But this 
lasts for only few months because mostly after six 
months attending the school, the students begin 
to actively communicate and begin to understand 
what others are saying in English. One example is 
a three year old boy who comes from Indonesia. 
He used to speak in his home language, ‘Bahasa’ 
or ‘Bahasa Indonesia’.

After almost a year living in the UK, Azzam – the 
boy’s name – cannot speak English since his parents 
and people surrounding him speak in Bahasa Indo-
nesia. Azzam attended the school and used only a 
few words of English vocabulary, such as ‘pee’ and 
‘poop’, the English alphabet, and numbers that he 
memorized through children song. After the first 
three months, Azzam still could not communicate in 
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2 LINGUISTICS FOR CHILDREN

Children as active learners directly and immedi-
ately recognizing objects, people, ideas and events, 
is considered as an important condition in order 
to reconstruct children’s cognitive ability as well as 
their development. In other words, children learn 
concepts, form ideas, and create their own symbols 
through self-initiated activity such as moving, lis-
tening, searching, feeling and manipulating, where 
adults as participant-observers give an opportunity 
for a child to get involved in interesting experiences 
that might draw contradictory conclusions and a 
consequent reorganization of the child’s under-
standing of his/her own world.

Teaching children is different from teaching 
adults. According to Cameron (2001) there are 
obvious differences between children and adults:

• Children are more enthusiastic and more lively 
in learning.

• Children want to be complimented by the 
teacher, rather than by the peers.

• Children will have a go at doing an activity even 
they do not understand about why and how.

• Children will easily feel bored and less motivated 
towards an activity that they found difficult to 
perform.

• Children do not feel ashamed to speak in a new 
language.

• Children’s lack of inhibition allows them to 
nearly master the native language.

However, Cameron said that these generaliza-
tions cover the details that every child is different, 
and the difference of skill in teaching the language. 
Furthermore, she adds that beneath these gener-
alizations, she found that the linguistic and psy-
chological development have an important role for 
children as active learners.

On the other hand, Piagette (McCloskey, 2002) 
sees children as scientists, where children as active 
learners develop by doing experiments on their 
environments. He sees that thought is derived from 
action. He also divides cognitive development into 
assimilation and accommodation. Assimilation 
is when a child takes new experience without any 
changes as new information is being processed, while 
accommodation is adjusting features with other fea-
tures that exist in the environment. Besides, Piagette 
also divides child development into four stages;

• Sensorimotor, from birth–2 years. At this stage, 
the children interact physically with the environ-
ment, developing ideas of how things work.

• Pre-operational, ages 2–7. At this stage, children 
are not able to think abstractly, but need con-
crete situations to process ideas.

• Concrete operations, ages 7–11. At this stage, 
children have enough experience to begin to 

conceptualize and do some abstract problem 
solving, though they still learn best by doing.

• Formal operation, ages 11–16. At this stage, chil-
dren are able to use abstract thinking like adults.

While Piagette emphasizes the children as active 
learners alone in the world of object, Vygotsky 
emphasizes that the children are active learners in 
a world full of other people. Vygotsky (McCloskey, 
2002) said that language provides children with new 
tools, opens up new opportunities for doing things 
and for organizing information by using symbols. 
Young children sometimes perform private speech, 
where they are talking to themselves and organiz-
ing themselves while doing a task or play.

By considering the early speech of infants and 
how it develops into language, Vygotsky distin-
guishes the outward talk and what is happening in 
the child’s mind. First, the infant begins to speak by 
using single words, for instance, ‘water’. The word 
‘'water’ might have various meanings—“I want 
water”, or “I just spilt the water”. The second is 
when the child’s language is developed; the whole 
undivided thought message can be broken down 
into smaller units and expressed by putting together 
words that are now units of talks. Vygotsky sees the 
child’s learning as developing through interaction 
with more knowledgeable others, who mediate learn-
ing by talking while playing, reading stories, and ask-
ing questions. With the help of adults, children can 
do more than they can do on their own. A concept 
developed by Vygotsky is called Zone of Proximal 
Development (ZPD). This is the area where children 
can nearly do but cannot do alone, where media-
tion gradually moves this ZPD outwards as learners 
begin to be able to do more on their own.

Meanwhile, Bruner (Cho, 2009) emphasized the 
role of language play in children’s cognitive growth. 
In order to mediate the world for the children and to 
support them in solving problems, Bruner offers the 
label of ‘scaffolding’. Based on Bruner’s research 
with North American mothers and children, the 
following are ways parents scaffold tasks effectively:

• By helping the children in getting interested in 
the tasks.

• By simplifying the tasks, often breaking them 
down into smaller pieces.

• By keeping the children on the tasks by remind-
ing them of the goal.

• By pointing out what was important or demon-
strating alternative ways to do the tasks.

• By keeping the children from becoming too 
frustrated.

• By demonstrating the tasks.

Bruner also emphasizes the formats and rou-
tines which are the features of events that allow 
scaffolding to occur. He describes the routine of 
parents reading bedtime stories to their children. 
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At first, they share a large picture together, and 
then they turn the pages together. The adults do 
most of the talking, like naming and telling about 
objects and characters in the book. Later on, par-
ents start to read simple stories, even with rhyme, 
rhythm and repetition. Parents also begin to ask 
questions about the book. As the children begin 
to finish sentences and recite along, children may 
begin to recite the stories based on what they 
remember. The familiar and secure routine can 
also incorporate novelty and change as the child 
is ready for more challenge. By doing this, the par-
ents help the children to operate the ZPD.

3 METHODOLOGY

There are seven areas of learning and development 
that shape educational programs in the early years. 
All areas of learning and development are impor-
tant and inter-connected. The seven areas are 
divided into three prime area: Personal, Social, and 
Emotional Development (PSED), Physical Devel-
opment (PD), and Communication and Language 
(CL), and four specific areas: Literacy, Math-
ematic, Understanding the World, and Expressive 
Arts and Design. These areas are delivered through 
topics and themes in the following activities.

3.1 Circle time

The first activity in class is circle time where chil-
dren sit in a circle form, and the teacher encour-
ages them to discuss about the focusing topic of 
the term. For example, if  the topic of the term is 
‘people who help us’, then the teacher might ask 
the children about how they can help each other, 
for example, doctor, policeman, fireman. They also 
learn to listen and recognize the initial names and 
objects around them.

There are two prime areas involved in circle 
time: PSED, and CL. Based on SEAD (Social and 
Emotional Aspects of Development) guidance for 
practitioners (Department for Children, Schools, 
And Families UK, 2008), PSED has an important 
role to help children to success in their future:

• Personal development (being me) is how chil-
dren learn to understand who they are and how 
they can take care of themselves.

• Social Development (being social) is how to 
understand themselves to relate to others, for 
example, how to make friends, understand the 
rules in social environment, and how to behave 
toward others.

• Emotional development (having feelings) is how 
children learn to understand how they feel, and 
other’s feelings, by developing the feeling of 
empathy.

In developing PSED, children need to be able to 
communicate what they feel. Thus, children’s CL 
skill is also being developed so that children are 
able to let others know how they feel, what they 
need, and to ask questions. Moreover, language is 
a means by which children learn about the world 
and communicate with their friends and practi-
tioners. This is important to enhance their cogni-
tive development and in solving problems, as well 
as in building social relationships with others.

Based on development matters in Early Years 
Foundation Stage (EYFS), here are some of the 
activities being done by the practitioners in helping 
children develop their PSED and CL:

• Encouraging children to choose to play with a 
variety of friends from all backgrounds.

• Labeling emotions such as sadness, happiness, 
feeling lonely, and being scared, to help children 
understand the feelings of others.

• Supporting children who have not yet made 
friends.

• Naming and talking about all feelings that are 
understandable and acceptable, including feel-
ing angry, however that not all behaviors are 
acceptable.

• Showing concern and respect to others, living 
things and the environment.

• Modeling and involving children in finding 
solutions to problems and conflicts.

• Value and support the decisions that children 
make.

• Asking for children’s ideas of what would they 
do if  someone is sad or has cross feelings.

• Recognizing that children vary in their interests.

and in CL:

• Giving cues to children in changing conversa-
tion, especially for those who have communica-
tion difficulties. For example, “now we are going 
to talk about…”.

• Saying children’s names, particularly for children 
who find it difficult to ‘listen and do’, before giv-
ing instruction or asking questions.

• Playing games that involve listening for a signal, 
for example, “ready, steady, go…!”

• Using environmental sounds to talk about envi-
ronmental sounds, for example, asking the chil-
dren to stop and listen carefully for the sound 
around them.

• Explaining that paying attention to others when 
they are speaking is important.

• Giving opportunities for children to speak and 
listen to make sure that the needs of children in 
learning English as a second language are met.

• Giving children clear direction for activities 
that involve more than one action, for example, 
“turn the computer off, wash your hands, and 
get ready for dinner.”
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• Using mime and gestures in introducing new 
activities to support language development.

• Giving opportunity for children to start the con-
versation and follow children’s lead to talk about 
the topic they are interested in.

• Giving children ‘thinking time’ to put their 
thoughts into words.

• Introducing new words in context of playing 
and doing activities.

• Using lots of statements and open questions, 
showing interest when children are speaking, and 
helping them expand on what they are saying.

3.2 Adult-led session

Adult-led activity is an activity defined, structured 
and delivered by an adult to a child or group of 
children. It focuses on the direct teaching of skills 
and knowledge with a specific objective in mind 
(British Association for Early Years Foundation 
Stage, 2008). An adult-led activity has a specific 
focus and is planned by the adult to encourage a 
particular aspect of learning, to discuss a particular 
topic or to provide an opportunity to learn a par-
ticular skill. The adult may introduce the material, 
skill or idea, initiate the activity, and may direct ele-
ments of the learning. However, once introduced 
the activity may provide an opportunity for chil-
dren to practice by themselves or to modify it.

Activities in adult-led session:

• Adult-led activities can be one-to-one, in a small 
group or whole class.

• The length of time involved will be appropriate 
to the age and needs of the child.

• An adult-led activity can be either objective-
led with clear aims linked to EYFS Develop-
ment Matters, or open-ended, where adults 
observe and support learning during the activ-
ity and consider next steps based on children’s 
responses. It can be either planned or as a result 
of a spontaneous event. For example:
− A specific, planned activity initiated by the 

adult to introduce new ideas, introduce a 
learning provocation develop and practice 
skills or revisit, review and consolidate previ-
ous learning

− Adult modeling a skill or behavior
− Adult involvement in the child’s play to extend 

child initiated learning, support progression, 
and scaffold play and language.

• During adult-led activities, the role of the adult 
will be to directly teach, which means to system-
atically help children to learn so that they can 
make connections in their learning, are actively 
led forward and can reflect on their learning.

• Adult-led activities must be delivered by a skilled, 
knowledgeable and thoughtful practitioner.

• Adult-led activities should be in line with the 
EYFS ethos and therefore be playful, even when 
planned, with a specific objective in mind.

3.3 Story session

The prime area involved in this session is literacy 
which consists of reading and writing. The devel-
opment involves encouraging children to link 
sounds and letters and to begin to read and write. 
Children are given access to a wide range of read-
ing materials such as books, poems, and other writ-
ten materials, to ignite their interest.

Early language and literacy (reading and writ-
ing) development begins in the first three years of 
life and is closely linked to a child’s earliest experi-
ences with books and stories. The interactions that 
young children have with such literacy materials 
such as books, paper, and crayons, and with the 
adults in their lives, are the building blocks for lan-
guage, reading and writing development. Students 
with experience in hearing and telling stories such 
as myths, legends, and folklore are eager to begin 
creating or writing their own stories. Critical think-
ing skills, vocabulary, and language patterns are 
enhanced through the use of stories (Koki, 1998).

In this story session, the children sit together 
with a teacher in front while reading a book. To 
help the children remember new words in the 
book, the teacher uses media such as pictures or 
miniatures. For example, the new word in the book 
is ‘moon’. So, every time the word ‘moon’ comes 
up the teacher show the miniature of a moon to 
the children. By repeating this step, the children 
can easily remember new words being introduced.

Based on EYFS, here are other activities being 
done to develop children’s reading and writing skills:

• Discussing similarities and differences between 
symbols by focusing on meaningful print, such 
as a child’s name, or book title.

• Pointing out words in the environment and in 
books.

• Discussing the characters in the book being read 
with the children.

• Encouraging children to predict the ending of 
the story.

• Noticing the meaning of the marks, symbols 
that the children made.

• Support the children to recognize their own 
name and write them.

• Making books with children of activities they 
have been doing by using their photographs as 
illustration.

3.4 Math sessions

Prime areas involved in a math session are num-
bers and shapes. They provide children with 
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opportunities to develop and improve their skills 
in counting, understanding and using numbers, 
calculating simple addition and subtraction prob-
lem, and to describe shapes, spaces, and meas-
ures. Based on National Council of  Teachers of 
Mathematics (NCTM), stresses the importance 
of  an early math education as a high-quality, 
challenging and accessible mathematics educa-
tion that provides early childhood learners with 
a vital foundation for the future understanding 
of  mathematics, where early childhood educators 
should actively introduce mathematical concepts, 
methods, and language through a range of  appro-
priate experiences and teaching strategies. Thus, 
early mathematics education is vital to the devel-
opment of  young children in order to help them 
to grow as learners.

To develop children’s skills in mathematics, the 
following are some of the activities being done in 
class:

• Using language numbers such as ‘one’, ‘two’, 
‘lots’, ‘fewer’, ‘how many’ or ‘count’ in a variety 
of situations.

• Supporting children to count things that are not 
objects such as hops, jumps, clicks, or claps. This 
is to help children in developing their under-
standing of abstraction.

• Helping children to understand that one thing 
can be shared, such as a pizza can be shared into 
several slices.

• Asking questions while reading number stories 
or rhymes, for example, “when one more frog 
jumps in, how many will there be in the pool 
altogether?”

• Using pictures and objects to illustrate counting 
songs, rhymes, and numbers stories.

• Supporting children thinking about numbers 
and simple problems by encouraging them to 
use mark-making.

• Talking about the strategies they can use, for 
example, to work out a solution to a simple 
problem by using fingers or counting out loud.

• Demonstrating the language for shapes posi-
tion and measures in discussion, for example, 
‘shape’, ‘box’, ‘in’, ‘on’, ‘under’, ‘long’, ‘longer’, 
‘longest’.

• Encouraging children to talk about shapes they 
see and use, and how they are arranged and used 
in constructions.

• Value children’s constructions by helping to dis-
play or take photographs.

3.5 Circle time session – understanding the world

A prime area involved in this session is under-
standing the world. Practitioners are guiding the 
children to make sense of their physical world and 

their community through opportunities to explore, 
observe and find out about people, places, technol-
ogy and the environment. Children are also sup-
ported in developing the knowledge, skills and 
understanding that help them to make sense of the 
world. Their learning must be supported through 
offering opportunities for them to use a range of 
tools safely: encounter creatures, people, plants 
and objects in their natural environments and in 
real-life situations; undertake practical ‘experi-
ments’; and work with a range of materials.

To help children in understanding the world, 
there are school visits where children are accompa-
nied to go to public places, such as the post office 
to introduce the children about posting letters and 
how letters are posted. There are also times where 
public officers such as policemen, firemen, and 
doctors come to visit the school so that children 
can learn about different people in the community. 
Besides, the children are also introduced to rhym-
ing books. Nursery rhymes help children to learn 
positive attitudes, and challenge negative attitudes 
and stereotypes, based on the story of the rhyme. 
Moreover, nursery rhymes help children to easily 
recall and memorize new words; teaches children 
that events happen in sequence and they begin to 
learn how to understand a story and follow along; 
learn simple math skills as they recite them since 
rhymes use pattern and sequence; and help chil-
dren to imagine what the characters are doing.

The following are other activities being done in 
class to help children in understanding the world:

• Practitioners encourage children to talk about 
their own home and community life, and to find 
out about other children’s experiences.

• Practitioners ensure that children who learn 
English as a second language have opportunities 
to express themselves in their home language 
some of the time.

• Provide children with supplementary experience 
and information to enhance children learning 
about the world around them.

• Practitioners help children to be aware of fea-
tures of the environment in the setting of the 
immediate local area, for example, making visits 
to a park or museum.

• Children are introduced to vocabularies to ena-
ble children to talk about their observations and 
to ask questions.

3.6 End of day

The prime area involved in this session is Expres-
sive Arts and Design (EAD). In this session, chil-
dren are enabled to explore and play with a wide 
range of media and materials, as well as providing 
opportunities and encouragement for sharing their 
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thoughts, ideas and feelings through a variety of 
activities in art, music, movement, dance, role-play, 
and design and technology (Statuary Framework 
for the Early Years Foundation Stage, 2012).

In this session, children are given opportunities 
to be creative where they can express these through 
movements, making and transforming things, and 
using a variety of media such as crayons, paints, 
scissors, and paper. It involves children in initiat-
ing their own learning and making choices and 
decisions. According to Sharp (2004), creativity is 
an important human characteristic. It is perhaps 
best thought of as a process, requiring a mixture 
of ingredients, including personality traits, abili-
ties and skills. Practitioners can help children to 
develop their creativity through a creative environ-
ment, play, behaving creatively and praising chil-
dren’s creative efforts. As an example, practitioners 
supporting children’s response to different textures 
by touching sections of a texture display with their 
fingers or feeling it with their cheeks to get a sense 
of different properties.

The following are other activities that practi-
tioners do to develop children’s EAD:

• Introducing vocabularies so that children can 
talk about their observation and experience, for 
example, ‘smooth’, ‘shiny’, ‘rough’, ‘prickly’, 
‘soft’, ‘hard’.

• Letting the children choose the colors they are 
interested in as they begin to find the difference 
between colors.

• Making suggestions and asking questions to 
extend children’s ideas of what is possible, for 
example, “I wonder what would happen if….”.

• Supporting the children to think about what 
they want to make, including the process and the 
materials they need.

• Supporting the children’s excursion into imagi-
nary worlds by encouraging inventiveness, 
offering support and advice on occasions, and 
ensuring that they have experiences that stimu-
late their interest.

Another prime area in EYFS is PD. This prime 
area lies in every activity in class, and covers two 
aspects: moving and handling, and health and self-
care. The aspect of moving and handling allows 
children to move freely, such as run skillfully, walk 
downstairs, use one-handed tools or equipment, 
hold pencils between thumb and two fingers, while 
the aspect of health and self-care allows children 
to understand that the tools have to be used safely, 
manage to wash and dry hands, and attend to toi-
let needs when needed. The physical development 
of children must be encouraged through the pro-
vision of opportunities for them to be active and 
interactive and to improve their skills of coordina-
tion, control, manipulation and movement. They 

are supported in using all of their senses to learn 
about the world around them and to make con-
nections between new information and what they 
already know (Statuary Framework for EYFS, 
2012). The following are what practitioners do to 
help children in developing their PD:

• Encouraging children to move with controlled 
effort, and use associated vocabulary such as 
‘strong’, ‘firm’, ‘heavy’, ‘reach’, and ‘floppy’.

• Creating moods through music from different 
styles and cultures, and talking about how people 
move when they are sad, happy, or cross.

• Playing games to motivate children to be active.
• Talking to children about why they should take 

care while moving freely.
• Teaching children to use equipment safely, such 

as cutting using scissors.
• Encouraging children to rest when they are 

tired and giving explanation, or explaining, why 
they need to wear wellingtons when it is muddy 
outdoors.

• Talking about the importance of hand-washing.
• Helping children who are struggling with self-

care by leaving a last small step for them to 
complete. For example, pulling up their trousers 
from just below the waist.

Hence, to support children’s learning and devel-
opment, practitioners observe every child by look-
ing, listening, and taking notes that describe every 
child. The information can also be obtained from 
parents/carriers about children at home. Further, the 
practitioners doing assessment analyze the observa-
tions they make to help identify where the child may 
be in their own development pathway. The observa-
tions and assessments are needed to make plans to 
consider ways to support the children strengthen 
and deepen their current learning and development.

4 RESULTS AND DISCUSSIONS

In general, there are two ways in which children 
learn a second language. According to McLaughlin 
et al. (Halgunseth, 2013), children learn a second 
language through simultaneously second language 
learning, and sequential second language learning. 
Simultaneously a second language learner is when 
children are exposed to more than one language 
since they were babies. This commonly happens to 
children whose parents speak separate languages 
to them at home, for example, a mother speaks 
English while the father speaks Bahasa Indone-
sia. In this process, children begin to notice the 
difference between languages used at the age of 
six months and then they begin to choose which 
language they prefer to hear and use. Meanwhile, 
a sequentially second language learner is when 
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children are exposed to only one language but then 
are suddenly introduced and having to use another 
language. For example, it is when a non-English 
speaking child enters an English-dominant class-
room. In this way, children might face four stages 
in acquiring the second language:

• Home language use, where children are still 
using their home language.

• Silent period, where children realize that their 
home language is not working so they choose to 
be silent and rely heavily on non-verbal means to 
communicate with others.

• Telegraphic and formulaic speech, where chil-
dren begin to communicate using the second 
language in small utterances (for instance, “me 
down”, “me want”) or by repeating the words of 
others.

• Productive language, where children begin to 
use the second language to express their ideas 
although in basic and simple sentences and 
grammatically incorrect.

Children who learn English as a second language 
in the area where English is the main language on 
an everyday basis seem to have big advantage to 
be able to learn and acquire the language faster 
than children who learn English as a second lan-
guage in a non-English speaking area, for exam-
ple, Indonesia, China, or Thailand. An important 
factor in determining the success in learning a lan-
guage depends on the amount of comprehensible 
input to which that learner is exposed so that they 
understand the meaning of each word based on 
its context through the use of gestures, examples, 
illustrations, and experience. This can be achieved 
by providing them with an enabling environment 
where children can learn comfortably as well, as 
well as being suitable for learning activities, either 
inside or outside of the classroom.

However, to meet children’s needs either inside 
or outside of the classroom, practitioners must 
know the children’s emotional environment so that 
children will feel comfortable and will be more 
willing to try things out. Thus, building positive 
relationships with children is also important in the 
learning process. With the help of adults, children 
can do more compared to what they can do with-
out the help of adults. Positive relationships with 
children are very important because when children 
have a good relationship with practitioners, they 
will be less likely to show unwanted behaviors, 
and develop their language acquisition as they feel 
confident to talk. Besides, practitioners can also 
understand each child’s needs and give appropri-
ate response because they already understand the 
children’s expressions and emotions.

The positive relationships with children can 
be noticed through interaction. There are several 

techniques to interact with children (Halgunseth, 
2013). For example, talk about the importance of 
hand-washing:

• Using sentences that are easy to understand.
• Listening to what children say to show that we 

are interested.
• Being patient because we might need to explain 

several times.
• Using eye contact.
• Having a friendly approach; smile, listen.
• Not assuming that children will not 

understand.

Furthermore, providing children with more 
opportunities, letting them help, allowing them to 
explore, informing them about the importance of life, 
and providing a secure environment, are also impor-
tant to develop positive relationships with children.

In conclusion, by maintaining positive relation-
ships with children and providing them with an 
enabling environment, children will find it easier 
to learn new language and understand the use of it 
in communication. However, another aspect that is 
also important to notice in exposing new language 
to children in nursery is the ratio between the 
number of staff  and the number of students in the 
class. It is because children who spend six hours 
in school need to feel individually noticed, thought 
about, and responded to sensitively and consist-
ently. And it can only be achieved if  the number of 
staff  is adequate for the number of students.

5 CONCLUSION

EYFS is the statutory framework that sets the 
standards that all Early Years providers must meet 
to ensure that children learn and develop well and 
are kept healthy and safe, which is mostly adapted 
by the international primary schools in the UK. It 
promotes teaching and learning to ensure children 
are ready for school and gives children the broad 
range of knowledge and skills that provide the 
right foundation for good future progress through 
school and life.

Children learn language through their cogni-
tive development that is formed into seven prime 
and specific areas; Personal, Social and Emotional 
Development; Physical Development; Commu-
nication and Language; Mathematics; Literacy; 
Understanding the World; and EAD. In each area, 
children are given opportunities to interact in posi-
tive relationships and enabling environments where 
children engage with other people and their envi-
ronment through play and explore, learn actively, 
and creating and thinking critically in order to sup-
port children remain effective and motivated learn-
ers. This is in line with theory proposed by Mary 
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Lou (McCloskey, 2002) about seven instructional 
principles in teaching English to young learners. 
She stated that teachers should: offer learners 
enjoyable, active roles in learning experiences; help 
student develop and practice language through 
collaboration; use multi-dimensional, themati-
cally organized activity; provide comprehensible 
input with scaffolding; integrate language with 
content; validate and integrate home language and 
culture; and provide clear goals and feedback on 
performance.

By maintaining positive relationships and provid-
ing children with an enabling environment in every 
area of development, children are helped in under-
standing the use of English as a second language 
and begin to be able to use them in their daily lives.
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ABSTRACT: Interpersonal trust is necessary for poor adolescents who attend Vocational High School 
(VHS), especially in dealing with social situations. The most frequently used measuring instrument for 
interpersonal trust determination is the Children’s Generalized Trust Belief (CGTB) scale. This study is 
aimed to develop and testify construct validity of the Indonesian trans-adapted version of the scale as an 
age-appropriate scale for poor middle adolescents in their VHS years. Thus the scale can be reliable to be 
used in other similar research in Indonesia. The original scale has been trans-adapted into Bahasa and 
after twice piloting, with 591 participants (M = 16.78 years) involved in the main study. The scale reaches 
the high value of internal consistency while Confirmatory Factor Analysis (CFA) modeling has resulted in 
valid and significant path diagrams, where 4 of 12 loadings are very significant. The differences between 
this study and those of others may be due to the nature of interpersonal trust as an affect-laden construct.

This condition leads to a more challenging teach-
ing and learning process. Teachers are required 
to maintain awareness of both culture of poverty 
and individual needs of students from low socio-
economic background to be facilitated (Pellino, 
2007; Yates et al., 2003). In fact, earning tertiary 
education such as Vocational High School (VHS) 
for students in poverty is pragmatically offered 
as one of the effective vertical mobility devices 
(Prasetyo, 2008). Graduating from VHS is a scaf-
folding to acquire marketable skills and personality 
that is suitable for industry employment, continu-
ing education and/or entrepreneurship.

Pellino (2007) proves that a safe and trusting 
classroom allows learning enhancement for stu-
dents in poverty. Interpersonal trust is important 
to study because so many social learning proc-
esses take place in the form of formal and informal 
teaching rather than direct experience. Therefore, 
individuals must be able to believe that the sources 
of information or the resources of learning can be 
relied on (Rotenberg, 2010).

Sen (1999) argues an alternative lens to view 
poverty as the deprivation of certain basic capa-
bilities within a multidimensional perspective. In 
this regard, most parents in a poverty context have 
good intentions to provide sensitive, appropriate, 
yet consistent caregiving that would strengthen 
their infants’ and children’s trust capacity. 

1 INTRODUCTION

Anecdotally, Indonesia reaches 16.9 point of 100-
index in the world map of interpersonal trust. The 
higher the points, the greater the potential for the 
country to achieve its population welfare, and vice 
versa (Medrano, 2009). It reinforces the significance 
of trust in the form of social capital. Countries 
with high-trust societies achieve legal compliance, 
social solidarity and high economic prosperity 
(Fukuyama, 2010). In this case, the study of inter-
personal trust with high levels of prosperity and 
low levels of poverty in a country can be explained.

Statistical data (Badan Pusat Statistika, 2016) 
showed that the prone-to-be-poor population 
group in Indonesia tends to decline while the pop-
ulation group in absolute poverty tends to increase 
annually. Despite the national gini ratio having 
declined .01 point from .41 (March 2015) to .40 
point (September 2015), the West Java Province 
gini ratio is above the national number at .43 point. 
It means that the degree of inequality of income 
and prosperity of the population of West Java is at 
an alarming level (yellow zone)1.

Schools in West Java have more diverse stu-
dents than in any other provinces, accordingly. 

1http://www.neraca.co.id/article/40694

http://www.neraca.co.id/article/40694
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However, they should deal with limited resources 
that cannot be solved easily and quickly (Yates 
et al., 2003). Thus, Anthony (1987) suggested that 
such a situation be as a form of deprivation.

Interpersonal trust issues are still very limited to be 
investigated from a developmental paradigm, espe-
cially among children and adolescents. Nevertheless, 
interpersonal trust during childhood and adoles-
cence affects individuals by adulthood (Rotenberg, 
2010; Szczesniak et al., 2012). Meanwhile, Rotenberg 
(2010) reviews that the most current psychological 
literature on childhood or adolescence fails to pro-
vide any allusion to interpersonal trust at all.

Starting from 1986, Rotenberg (2010) notes that 
interpersonal trust among children and adolescents 
is marked as a highly significant phenomenon for 
researchers from various nationalities and cultures. 
After reviewing both preceding measurement tools 
HCITS (Hochreich, 1973) for sixth grade children 
and ICTS (Imber, 1973) for fourth grade children, 
Rotenberg et  al. (2005) analyzed construction and 
validation of Children’s Generalized Trust Belief  
(CGTB) scale for 9-to-11-year-olds. CGTB was 
developed on Base × Domain × Target (BDT) dimen-
sions framework of interpersonal trust. CGTB is 
also diversified for late adolescents (Randall et  al., 
2010) and for 5-to-8-year-olds (Betts et al., 2009).

However, there is no corresponding measure of 
interpersonal trust for middle adolescents, especially 
those whom are expected to play a family backbone 
role immediately after their VHS graduation. In 
addition, such studies that relate to topic of trust 
from adolescent-parents relationship primarily focus 
on European and European American adolescents 
(Smetana, 2010) who are culturally and socially 
differed from Indonesian middle adolescents’ char-
acteristics and preferences. Therefore, the study is 
aimed to develop and testify the construct of the 
Indonesian trans-adapted version of CGTB scale as 
an age-appropriate scale to assess interpersonal trust 
for middle adolescents in poverty during VHS years.

Based on the reliability and validity evidences 
of the measurement instrument in other countries, 
trans-adaptation and Confirmatory Factor Analy-
sis (CFA) modeling for psychometric analysis need 
to be performed. Therefore, this study is proposed 
to translate CGTB from English to Bahasa Indo-
nesia, to perform a transcultural adaptation, and 
to examine the Indonesian version of CGTB psy-
chometrically through CFA modeling.

2 METHOD

2.1 Trans-adaptation process

Trans-adaptation is concerned with the combina-
tion of translation and adaptation required to pro-
duce a reliable and valid version of a measurement 

instrument in a non-English language (Zucker 
et  al., 2005). The Standards (American Educa-
tional Research Association et al., 1999) concerns 
trans-adaptation of assessment regarding language 
proficiencies of an examinee. According to inter-
national standard, there are six recognized stages 
of cross-cultural adaptation procedure, on which 
the scale in Bahasa Indonesia version has been 
developed (Beaton et al., 2000).

The CGTB scale consists of 24 items by 3 bases 
and 4 targets. Optional answers are provided on a 
Likert five-point scale (1 = very unlikely, 5 = very 
likely). After single forward translation, another 
translator made backward translation regarding 
comparability wording in English to a version in 
Bahasa Indonesia.

The first adaptation attempt was addressed to 
alter 18 names of children within scale using per-
son perception with commonly Indonesian names. 
Some situations of scale that are originally targeted 
for elementary school children who reside in the 
UK were also adjusted to Indonesian middle ado-
lescents’ developmental preferences. Before being 
piloted, the Indonesian version scale was read by 
three representatives of poor middle adolescents 
and were reviewed by an expert committee of the 
Faculty of Psychology, Universitas Padjadjaran.

Participants confirmed written informed con-
sent before being involved in the pilot study. Within 
classroom counseling services hours in both VHSs, 
participants completed the first form of Indone-
sian version scale. With a 98.5% response rate, data 
from 201 completed questionnaires were involved 
in psychometric properties analysis (Brown, 2011; 
Suliyanto, 2011; Osterlind, 2010; Freidenberg, 
1995). Even though the reliability coefficient 
(α = .722) is at high level (Munro, 2001), the valid-
ity (r = −.245 −.0732) and item analysis evidences 
(r = −.024 −.478) in average are at a poor level.

To explain those unexpected results, some of the 
participants were interviewed and the responses 
were reviewed. The second adaptation attempt 
was aimed to modify protagonist figures in person 
perception scale into disposition of self-evaluation 
scale. Through face validity and expert judgment, 
the second form of Indonesian version scale was 
tested with a relatively smaller number of different 
participants (n = 49). The validity and reliability evi-
dences significantly increased (α =  .821), 18 items 
were acceptable and all indicators were represented. 
To support increasing likelihood, eight parallel 
items for some single-item-indicators were involved 
in the final form to be applied in the main study.

2.2 Participant

By utilizing stratified random sampling technique 
(Shaughnessy et al., 2009), there were 643 participants 
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of poor adolescents of both VHS clusters in Kota 
Sukabumi involved in this main study. With 91.91% 
response rate, the final form data was obtained from 
591 participants. Demographic data is presented in 
Table 1. The data reach α-Cronbach = .768 which is 
at a high level of reliability. Besides, 25 of 26 items 
are considered acceptable (Kaplan & Saccuzzo, 
2009; Munro, 2001; Freidenberg, 1995).

2.3 CFA modeling

CFA is based on the assumption that the observed 
variables are not perfect indicators of latent or 
constructs variables. In order to be measured, the 
construct should be operationalized into observ-
able variables or indicators that are drawn up into 
items of statements or questions to be responded. 
The response of participants is exactly quantified 
and analyzed in an effort to represent the construct 
into defined behavior or a particular profile. Next, 
the study is designed to produce an empirical result 
and the measurement validity is assessed (Wijanto, 
2008; Hair et al., 2006; Osterlind, 2010).

Conceptually, interpersonal trust refers to a 
defined set of beliefs about reliability, emotion and 
honesty of individuals which comprises positive 
expectation of their behavior (Rotenberg, 2010). 
Operationally, interpersonal trust is constructed 
as quantified scores of participants’ responses 
towards a trans-adapted questionnaire designed 
for individual trust measurement regarding indica-
tors of reliability, emotion and honesty addressed 
to mother, father, teacher and same-sex peer.

Reliability trust is indicated by sum of mother 
(RTM), father (RTF), teachers (RTT) and peers 
(RTP) in keeping the promise. Emotional trust is 
indicated by sum of mother (ETM), father (ETF), 

teacher (ETT) and peer (ETP) in keeping the secret 
of participants. Finally, honesty trust is indicated 
by sum of mother (HTM), father (HTF), teacher 
(HTT) and peer (HTP) in telling the truth.

Based on the interview results during the pilot 
study, very few of the participants and also their 
counterparts had some romantic partners. Thus, 
romantic partner is not determined as one of the 
trust targets, as had Randall et  al. (2010) deter-
mined for late adolescent group.

The construct is reflected by indicator formula 
of 3 ×  1 ×  4 BDT. There are 3 bases to 4 targets 
in a domain. Thus, interpersonal trust CFA model 
(Figure 1) performs 12 measured indicator variables 
and a latent construct. All parallel item data in each 
measured indicator is analyzed as an aggregate.

Based on developmental characteristic of ado-
lescents, on one hand they are enduring growth, 
while on the other hand, they are improving inde-
pendence. Their ambiguity of autonomy, harmony 
and conflict dimension during puberty turns to 
clarity. Healthy development of middle adoles-
cent is indicated by parents’ de-idealization as the 
perfect resources who will provide all he/she needs 
emotionally as well as behaviorally. They tend to 
not only realize their parents’ weaknesses, but also 
accept their parents’ limitation as human beings. 
However, healthy middle adolescent is also marked 
by peer conformity in a more limited group such 
clique (Steinberg, 2001; Steinberg & Silk, 2011; 
Vazsonyi et al., 2003; Randall et al., 2010). There-
fore, the scale is expected to confirm that the par-
ticipants would address their trust to mother, father 
and peer at a higher level than they do to teachers.

Table 1. Demographic data of participants.

Age (years) (Mean, ± SD) 16.78 2.69

Gender distribution % n
Girls 44.16 261
Boys 55.84 330
Level of VHS % n
XI-graders 48.90 289
XII-graders 51.10 302
Type of settlement % n
Legally owned by parents 73.77 436
Extended family house  9.99 59
Rented house  8.21 49
Boarding house  1.32 8
Others  5.41 32
Head of household % n
Biological father 71.91 425
Biological mother 15.73 93
Others 10.66 63 Figure 1. Measurement model of trans-adapted inter-

personal trust scale of adolescent living in poverty.
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To produce empirical results, the study is designed 
by determined coefficient of correlation data. The 
model is estimated using fixed parameter, both 
factor loading and error estimation. However, free 
parameter in manner of correlation between indica-
tors is possible. While Maximum Likelihood Estima-
tion (MLE) is determined as estimation technique, 
the model is estimated using computer program 
LISREL8.7. The estimation becomes relatively chal-
lenging with sample size of 591, because the system 
with >400 data points tends to be more sensitive in 
identification for differences (Hair et al., 2014).

The significance and the validity of the CFA 
empirical model is analyzed using the test criteria 
for model fitness (goodness of fit/GOF) and spe-
cific evidence of construct validity. Firstly, absolute 
fit measure is used to assess the appropriateness 
of the overall model. In this study, statistical Chi-
Square (χ2) and degrees of freedom (df), probabil-
ity (p), Goodness of Fit Index (GFI) and RMSEA 
(Root Mean Square Error of Approximation) are 
considered to summarize overall fitness. In this 
case, RMSEA also doubles as the index criteria of 
badness of fit. And secondly, the incremental fit 
measure is a measure used to compare the resulting 
model with other models or baseline models. For 
this study, Comparative Fit Index (CFI) is used 
(Hair et al., 2014).

3 RESULTS AND DISCUSSION

Because values of χ2/df  =  399.32/54  =  7.394  in 
the p-value are .0000 and RMSEA .104, the 
empirical model of CFA is estimated to be not a 
fit. Due to that, model modification is taken in 
accordance with the theory. The model is modi-
fied by gradually adding 5 of 10 error covariance, 
suggested in order to obtain the model fitness. 
Due to the results of these modifications, the 
value of χ2/df  =  131.84/48  =  2.746. Although the 
p-value =  .00000, the value of RMSEA .054 and 
CFI and GFI > .90, which overall show that the 
measurement model is a fit.

Accordingly, the empirical model fits to the 
theoretical model, and each indicator significantly 
reflects the construct. Four loadings exceed .50 rule 
of thumb, that is, HTP, ETT, ETM and ETF fac-
tors, while the others are below .50. Even though the 
loadings estimates statistically are significant, the 8 
loadings <.50 are too low for good item qualifica-
tion. Besides, a value of AVE =  .232 confirms that 
there is inadequate convergence because of more 
error revealed in the item than variance explained by 
the construct. However, a value of CR = .697 (Con-
struct Reliability) shows the evidence of reliable or 
internally consistent construct (Hair et  al., 2014; 
Wijanto, 2008).

Table  2 displays standardized loadings of fac-
tors, T-value and also both Average Variance 
Extracted (AVE) and CR estimation. Entirely 
T-value ≥ 1.96 of path diagrams.

BDT 3 × 1 × 4 formulation in the construct of 
interpersonal trust variable consists of 25 items 
that are aggregated into 1–3 items per indicator. 
Meanwhile, the item format of the scale is rela-
tively perceived distinguished by participants in 
spite of relatively suitable content of item.

Poor adolescents in VHS believe that peer hon-
esty is strongly associated with openness regarding 
peers’ financial to look for loan in order to pay 
daily needs. Further, they tend to devote a strong 
effort towards providing a loan, even though they 
should be in debt. They hope that they will be 
treated the same when common conditions occur. 
Thus, belief  in peer honesty associates to solidarity 
among poor adolescents with target trusts which 
usually are their counterpart from poor families.

Meanwhile, teachers are predominantly targeted 
as resources that are ranked capable to keep poor 
students’ secrets of their parental conflict or friends’ 
deviant behavior. Frequently, telling teachers about 
their parental conflict is linked to their expectation 
in stress-relieving and resistance-gaining, so that 
the conflict would have no effect on their academic 
activity and concentration. Moreover, telling the 
teacher about the conflict is meant to invite the 
teacher into familial conflict resolution.

Unlike teachers whose trust being granted by 
parents easily, fathers are accountable for more 
diverse feeling and experience of poor students, 
that is, feeling of happy/unhappy, appreciation/
resentment, and the desire to surprisingly give/be 
hostile to mother. Randomly, these father reliances 

Table 2. Standardized factor loadings, T-value, average 
variance extracted and reliability estimates.

Indicator Std. factor loadings T-value

RTM .28 5.75
RTF .26 5.18
RTT .31 6.26
RTP .28 5.61
ETM .53 11.13
ETF .53 10.43
ETT .54 10.52
ETP .39 8.08
HTM .33 6.57
HTF .41 8.34
HTT .32 6.44
HTP .60 12.07
Average Variance 

Extracted
23.2%

Construct 
Reliability

.697
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are represented by poor students who live with bio-
logical parents at home. Fathers also become the 
target of trust about academic difficulties that are 
associated whether to lessen content understand-
ing or quality of poor students’ relationships with 
a particular teacher.

Specifically, poor students rely on their mothers 
(Werner, 1993, 2005) as trust target for romantic 
feelings and experiences because fathers usually 
forbid them to deal with such experience before 
they are perceived to be grown up. The interview 
data shows that poor adolescents propose to dis-
close such experience in terms of cultural norm 
understanding that is applicable for opposite sex 
relationships around their environment.

Interpersonal trust is one of the affect-laden 
trust constructs (Rotenberg, 2010). That is, empiri-
cal data per se is insufficient to explain individual 
trust dynamic; it is implied to either context or con-
tent to finally be considered as interpersonal trust. 
Most of the poor students in this study, for exam-
ple, have been taught earlier to always not only trust 
their parents as their most significant others but 
also to have to obey any rule or conduct that their 
parents determined. Accordingly, they believe that 
mistrusting parents is unacceptable, thus resulting 
in negative consequences. In the meantime, they 
grow up with a rising publication about phenomena 
of physical as well as professional violence towards 
teacher figures. This issue potentially leads them 
to underestimate or avoid teachers as trust target. 
Such cultural norms and dogmatic values that are 
grounded and believed by the target group are 
investigated, to contribute towards the relevance of 
the construct (Das & Teng, 2004).

Besides, in such a context emerges the possibility 
to examine a wide array of trust targets in accordance 
to whether institutional purpose of VHS graduates 
or socio-political role of adolescents as first voters.

On the other hand, psychometric proper-
ties issues in trust belief  measurement scale are 
another concern that actually had been reviewed 
from previous scales. Some scales that have been 
used to measure trust belief  do not perform ade-
quate measurement properties to be rated as a sig-
nificant scientific use (Bernath & Feshach, 1995; 
Rotenberg et al., 2005). It is associated to produce 
good items of scale that represent accuracy of 
measurement as the main objective of CFA (Hair 
et al., 2014). However, the new use and the new evi-
dence are collected to support the item likelihood 
to be valid, if  necessary (American Educational 
Research Association et  al., 1999). Therefore, 
specifically-measured situation, evaluation proc-
ess, and psychological exploration are in need of 
investigation. (Osterlind, 2010).

Nevertheless, performing a trans-adapted meas-
urement instrument is regarded to be as expensive 

as producing a whole new assessment in term 
of efforts as well as financial cost (Zucker et  al., 
2005). Nowakowski et al. (2010) offered the more 
valid and contemporary measurement method in 
interpersonal trust assessment through neurobio-
logical investigation. The study is approximately 
directed to a biometric approach that required a 
relatively costly advanced technology.

Finally, interpersonal trust development dur-
ing middle adolescence relies on intensively and 
progressively learning and the facilitation process. 
Interpersonal trust development sounds like boost-
ing competence of an athlete in a particular sport. 
Poor students who devote some efforts to chal-
lenge, strengthen and improve their interpersonal 
trust development, will gain benefit not only to be 
more resilient individuals but also to be potential 
social agents (Resilience Institute, 2014; Luthar, 
2003; Werner, 1999, 2005; Sroufe et al., 2005).

4 CONCLUSION

All in all, the theoretical model of interpersonal 
trust significantly fits with the data. That is, the 
factor of reliability trust, emotional trust, and 
honesty trust are believed among poor adoles-
cents in VHS as the ability to show trust towards 
mother, father, teacher and peer. Specifically, qual-
ity of item for HTP, ETT, ETF, and ETM factors 
of a total 12  indicators are at a good level, while 
the others are below that. Therefore, the four indi-
cators employed are determinant factors of the 
construct.

The CFA of trans-adapted interpersonal trust 
scale shows that poor adolescents in VHS trust 
their peer and teacher more than their mother and 
father. They tend to select their trust target based 
on their needs in terms of emotional trust that are 
associated to keeping their secret.

There is no differences of interpersonal trust 
levels among poor student in VHS based on gen-
der, grade level, age, settlement type, and also head 
of household.
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Traditional game to educate togetherness by Anak Bawang Community

S.H. Pujihartati & M. Wijaya
Department of Sociology, Faculty of Social and Political Sciences, Sebelas Maret University, Surakarta, Indonesia

ABSTRACT: Recently, traditional games such as ‘gobak sodor’, ‘Engklek’, and ‘Dakon’ are no longer 
known widely among children. They prefer playing with gadgets such as Nintendo, PlayStation and the 
Internet. Even parents prefer their children playing at home. Thus, children become more individualis-
tic because of their reduced time to play and to interact with their friends. Otherwise, many traditional 
games are performed collectively. It will affect their social life in the future. Meanwhile, the most appro-
priate environment for children is playing, as playing is the most effective media for transferring value 
and knowledge. Anak Bawang Community of Surakarta Indonesia is one of the communities actively 
making traditional games more well known to children. This research employed purposive sampling with 
a descriptive qualitative approach. The author selected the members of Anak Bawang Community, the 
schools where the traditional games were socialized, and members of the community watching the tradi-
tional games playing on the street. Anak Bawang Community introduced traditional games every Sunday 
at 6–9 a.m. by demonstrating them at Car Free Day (CFD) on Slamet Riyadi Street, Surakarta, at schools 
and certain events.

Traditional games contain moral messages with 
local wisdom content raised from the vocabulary of 
cultural diversity yielded by the Indonesian nation. 
The important moral messages for the Indonesian 
nation’s identity are: commonness, and care about 
their fellows. Traditional games can develop social 
skills by stimulating the children to build coopera-
tion, helping the children in adjusting themselves, 
interacting positively and conditioning the children 
in self-control, and developing empathy to friends. 
Traditional games can build the understand-
ing of honesty character. Those values should be 
implanted since childhood because the best char-
acter creation occurs in childhood (Kurniati, 2011; 
Lusiana, 2012). Through traditional games, the 
children are taught with various cultural values of 
their nation, so that the identity will precipitate in 
their subconscious nature because this is the best 
time to implant the values.

Early character begins to appear since child-
hood. The research on child development has been 
conducted since 1987, as a long-term study was 
conducted by University of Otago in Dunedin, 
New Zealand on 1,000 children, finding that by the 
age of three, it can be predicted what the children 
will be in the future. Even from four years old, a 
child is able to express discriminative attitude to 
different individuals (Miller, 1988).

In traditional games, actually the children learn 
to practice role playing as adults and it helps the 
children to understand more about their village, 
so that it will bring understanding of their village 

1 INTRODUCTION

Playing is a recreational activity and plays a part 
to develop children’s self-potency, either physically 
or creatively. To children, playing is an important 
part and feature of developing in daily life, because 
through playing children can develop their fantasy, 
imagination and creativity. Human is homo ludens, 
and even animals are playing. Playing becomes 
important because it can be an effective education 
media to transfer value, and it is the core of educa-
tion (Johan Huizinga in Murtiningsih, 2012).

Instead, a natural educative learning media has 
been present since thousands of years ago, depart-
ing from the traditional and natural root called tra-
ditional game synergistically. The traditional kid 
game is one of the folklore forms constituting the 
one circulating orally among the members of cer-
tain cultural tradition, inherited from one genera-
tion to another (Danandjaja, 1987).

Traditional playing contains cultural elements 
no longer considered as trivial because traditional 
games affect significantly the mentality, character, 
and social life of children later (Achroni, 2012). 
The creation of good character begins earlier. Some 
self-qualities are reflected on during childhood 
including care, awareness of their community life, 
justice, honesty, and respect. Learning while play-
ing is something joyful to children. Thus, transfer of 
knowledge can run more effectively without making 
the children feel stressed or suppressed (Lickona in 
Kurniawati, 2014; Lewis, 2004).
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identity. From this, self-identity of an individual, 
a community, and an ethnicity will be created. As 
one of the cultural elements, dolanan (or tradi-
tional game) has a positive function in building the 
national identity (Yuan-Ling, 2010).

For that reason, traditional games should be 
promoted again as the appropriate environment in 
which children play. To children, playing has a very 
important meaning because through playing, chil-
dren experience development in any aspect of their 
life. Meanwhile, the development of modern games 
follows Western bias, the development progress 
in Western countries and the idea that the entire 
world has no choice but to imitate the Western 
countries (Ritzer, 2010: 50). Similarly, the devel-
opment of modern games is increasingly modern 
and follows the development of Western countries. 
Traditional games such as petak umpet, lompat tali, 
gobak sodor, engklek, have been performed rarely 
by urban people. They are more familiar with, and 
even play, games on line, ipod, and playstation more 
fluently. The informatics world changes the the 
development of existing culture, not only in game 
aspect but also in mindset (Dwipa, 2015).

Generally, traditional games need more than 
one player; they are different from modern games 
in that they can be played by an individual alone. 
The ability of interacting with the opponent is not 
prioritized, because the child basically focuses on 
the game existing in front of him/her. Thus, mod-
ern games tend to be played aggressively because 
what is needed is the self-winning. Modern games 
need sophisticated tools, a comfortable place and 
sophisticated technology. Meanwhile, traditional 
games need only any tools existing in the sur-
roundings such as bamboo, stone, dry leaves, or 
even frangipani flower.

Traditional games do not need special mainte-
nance. For that reason, modern games often exist 
in a mall, while traditional games in the kampong 
or rural fringe. In fact, technological development 
has confronted us with a fairly complicated prob-
lem, particularly pertaining to the consequence to 
the children’s mentality that is still very vulnerable 
to diverse foreign culture, and uncertainly consist-
ent with our cultural values (Handayani, 2003).

The effects of modern game development, for 
example online games, are sexual abuse commit-
ted by the six-year child against the four-year-old 
child, or the thief  caught who steals to pay for 
the online game as he has become addicted to it. 
Even the children truant, due to playing games in 
Internet stalls, which affects the development of 
national mentality and character. Indonesian peo-
ple, well known for their friendliness, now change 
into those with violent character.

The swift globalization currently penetrating 
into all aspects of life also affects the children. 

The emergence of modern games in the form of 
concrete objects or massively-produced online ones, 
affects the children’s perspective as the modern 
products’ users, so that the response to traditional 
games is reduced.

Consumptive society is often defined as society 
that has just come into a growing cycle and con-
nected to the extravagance (Baudrillard, 2004). 
If  the children use a gadget, currently not for its 
function but for a game, it indicates extravagance. 
Playing formerly performed outdoors now is per-
formed more indoors using gadgets. This poor 
response is primarily affected by an assumption 
that dolanan anak (traditional child game) pro-
vides less attraction and challenge compared with 
the modern game.

Unconsciously, traditional games will strengthen 
the family bond (kinship). Bengal is one of the poor 
areas in India. There, parents cannot afford expen-
sive products for their children, so that they recom-
mend the children to play outdoors. Their parents 
know that playing outdoors will strengthen their 
children’s mentality and physique, so that they insist 
to encourage their children to play outdoors from 
5–7 p.m. Such playing circumstances, according to 
Ghosh (2015), will strengthen fraternity bonds.

For that reason, the more fading traditional 
games should be revived within our society, the 
source of which can actually be the means of 
developing our cultural values.

This research aimed to describe the Anak 
Bawang Community’s attempt to develop tradi-
tional games.

2 METHOD

This research employed a descriptive qualitative 
method to catch a wide range of qualitative infor-
mation along with its description. The data was 
more inductive in nature so that the author’s errors 
during developing the research plan could be cor-
rected and adjusted based on the field observation.

This research took place in Surakarta (Solo), an 
area with much potency in many sectors, includ-
ing the cultural sector. One community that has 
poured its creativity into Solo was Anak Bawang 
Community, operating in preserving traditional 
games. The data was obtained from primary and 
secondary data sources using interview and obser-
vation techniques. The sampling technique used in 
this research was purposive sampling, particularly 
maximum variation sampling (Michael Quinn Pat-
ton in Muhadjir, 2000). The variation searched 
for was information from the members of Anak 
Bawang Community and the members of society 
watching the games including adults, children par-
ticipating in and watching the games in CFD events 
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and those having ever invited the Anak Bawang 
Community, including Al Firdaus Kindergarten.

Data validation was conducted using a source 
validity test, by means of comparing and cross-
checking the confidence level of information 
obtained from different sources of information.

The technique for analyzing data used in this 
research was an interactive model of analysis 
encompassing data reduction, data display and 
conclusion drawing.

3 DISCUSSION

Anak Bawang Community is the traditional game-
lover community, who are attempting to preserve it. 
This community invites the wider society to replay 
traditional games to the next generation, including 
the children spending most of their time on playing. 
It is because children are the beneficiary and those 
forwarding the cultural values, modesty, respect, 
and devotion to parents and respect to others’ exist-
ence (Danandjaya 1987). Anak Bawang Community 
teaches the society that traditional games are replete 
with education and noble character values. They not 
only pursue intellectuality, but also educate the chil-
dren emotionally and spiritually, and implant toler-
ance, mutual cooperation, and kinship attitude.

Anak Bawang Community was founded in a 
National Seminar on traditional games held by Psy-
chological Study Program of Medical Faculty of 
Sebelas Maret University. The seminar was held on 
November 10, 2012. Considering the large enthu-
siasm among the society on the seminar of tradi-
tional games, the students of Psychological Study 
Program of Sebelas Maret University established 
a traditional game community named Komunitas 
Anak Bawang (Anak Bawang Community).

This community invited the society to replay 
a traditional game in modern or digital era. It is 
named Anak Bawang because every young child 
considered as minor is called “Pupuk Bawang” in 
Javanese language or Anak Bawang in Indone-
sian language. Anak Bawang is always considered 
as the complement in a game. He/she follows the 
game but as if  he/she is not existent. However, 
never underestimate Anak Bawang. Formerly he/
she is indeed considered as minor, but as the time 
progresses, Anak Bawang will develop and be the 
main player in the game.

The routine activities conducted in introduc-
ing traditional games is CFD event proceed-
ing at 6–9 a.m., exactly on Slamet Riyadi Street, 
Surakarta. CFD is the public space accessible to 
everyone, whether adults or youths or children. It 
is in the public space that dialogue occurs between 
the Anak Bawang Community and the visitors, and 
sometimes the visitors give some ideas.

Other visiting children state that they love to 
come to the place because they can play directly 
with their friends and the ones existing in the exhi-
bition. For that reason, the Anak Bawang Commu-
nity puts itself  as the friend, rather than the teacher 
or coach, of children, and even the children can 
choose the game they like freely.

In addition, another routine activity done is a 
workshop on dolanan, or called dolanan lecture, 
that is a discussion or sharing between the admin-
istrators and the members of Anak Bawang Com-
munity about the ways and rules of traditional 
games conducted every Friday afternoon in Psy-
chological Campus of Sebelas Maret University.

The Anak Bawang Community also campaigns 
actively for traditional games through social net-
works, one of which is Facebook. Hundreds of 
people have joined the account of Komunitas Per-
mainan Traditional (Traditional Game Commu-
nity). The members affiliated with this community 
have reached about 500 persons. For those who 
want to join this community, just join this Face-
book Group of Anak Bawang Community, and 
they will automatically become the members.

In addition to the routine activities above, Anak 
Bawang Community also held Traditional Game 
Olympic on January 21–22, 2014 in Grand Atrium 
Solo Paragon. Along with the sponsor (a mall) in 
Solo, this community held Gobag Sodor Olympic 
and Dolanan Anak parade.

This community held traditional games activity 
in Kampong Kemlayan Surakarta on September 
21, 2014. The participants in this activity consisted 
of both children and adults. Traditional games fea-
tured were, among others, Egrang, Bakiak, Dakon, 
Bekelan, and Gasing.

On March 1, 2015, this community held an 
activity in Mall Palur Plaza. This community got 
an invitation to the “Expo Jadul Event”. A paint-
ing competition, art performance, and singing 
competition were also held at this event. To attract 
the visitors, they held a Bakiak competition.

Still another activity followed is the one held by 
the Department of Sociology of Social and Political 
Sciences Faculty to demonstrate traditional games 
in Al Firdaus Kindergarten on May 14, 2016. The 
participants welcomed this activity enthusiastically 
to attract the Kindergarten B’s interest in attend-
ing the Dakon competition. Meanwhile, some 
other games were also introduced: Bakiak, Dakon, 
Dragon, Kontrakol, and Gasing.

4 CONCLUSIONS

The attempt the Anak Bawang Community takes is 
to hold routine activity in CFD in addition to hold-
ing an activity in the Psychological Department of 
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Medical Faculty of Sebelas Maret University every 
Friday. Other activities are incidental in nature 
depending on the existing invitation, for example, 
when it is invited to Kampong Kemlayan to par-
ticipate in a program in a mall or in the Olympic.

The adults’ and children’s response to routine 
activity in CFD is very enthusiastic as indicated by 
the many participants trying to play the game, and 
it is also even supported by those parents present 
and accompanying them.

Nevertheless, the competition with modern 
games should not be forgotten. Therefore, parents 
should be encouraged to teach the children to par-
ticipate in preserving traditional games.
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consultations on development planning as democratic 
education media
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ABSTRACT: This research aimed to find out the participation of the Surakarta Children Forum in 
Annually Community Consultations on Development Planning and the extent to which the children’s 
participation in development planning can be democratic values learning. This study was a qualitative 
research with data source taken using a purposive technique. Data analysis was carried out using an 
interactive model of analysis. The result of the research showed that the participation of Surakarta Chil-
dren Forum in Annually Community Consultations on Development Planning had not been able to be 
a learning media for democratic values learning because their participation was still pseudo rather than 
active. It was because the children did not have bravery and ability to voice their aspiration. Stakeholders 
or adults, particularly the builder of Children Forum, bureaucratic apparatus, and members of legislative 
assembly, poorly understood the children’s world so that children participation had not yet been consid-
ered as important.

In the attempt to grow democratic awareness 
and skill in the children, the Indonesian govern-
ment has created a medium for children partici-
pation in development planning named Children 
Forum. Children participation in development 
planning is the mandate of the Convention on the 
Rights of Children, considering that the develop-
ment program for children should be formulated 
by listening to the children’s aspirations, and 
organized according to the perspective on chil-
dren’s needs. In Surakarta City, since 2013, Chil-
dren Forum is one of the society groups involved 
in Annually Community Consultations on Devel-
opment Planning (Musrenbang). Children par-
ticipation in Musrenbang is intended to base the 
design of the development program planning for 
children on the children’s needs, voiced actually by 
the children, rather than formulated according to 
the adults’ perspective. This research studies the 
extent to which children participation in Musren-
bang can be the media of democratic value learn-
ing and the factors inhibiting it.

2 METHOD

This research was a qualitative descriptive research. 
Informants were selected purposively, consisting 
of the Surakarta Regional Development Planning 
Board (Badan Perencanaan Pembangunan Daerah 

1 INTRODUCTION

The 3rd International Congress on Technical and 
Vocational Education and Training (TVET) enti-
tled Transforming TVET: Building skills for work 
and life in Shanghai, China, confirmed that TVET 
should contribute actively to the achievement of 
Education For All (EFA) and the organization of 
lifetime education. Specifically, this congress also 
underlines the role of TVET in promoting cultural 
plurality and distributing local knowledge and skill 
to help the evolvement of human-oriented devel-
opment. In addition, TVET provides not only 
vocational skill but also knowledge, skill and atti-
tude desirable to participate in work and life, such 
as growing self-awareness and self-esteem, inter-
personal ability, citizenship, communication, and 
entrepreneurial skill.

Democratic education is a part of civic edu-
cation, important to the evolvement of human-
oriented development. Knowledge and democratic 
decision-making skills are skills for life, very desir-
able to the state with a plural cultural background 
like in Indonesia. For that reason, there should 
be earlier socialization about democratic values 
embedded through both formal and non-formal 
education. Democratic education belongs to the 
non-formal education form and is an integral part 
of TVET (National Education System Law of 
2003; TVETipedia Glossary).
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Kota Surakarta) and the Agency for Community 
Empowerment, Women Empowerment and Child 
Protection (Badan Pemberdayaan Masyarakat, 
Pemberdayaan Perempuan, Perlindungan Anak),  
and some other communities empowering chil-
dren. In addition, this study also utilized second-
ary data sources derived from documents, archives, 
government regulations and data obtained from 
newspapers, magazines, and Internet-related 
research themes. Data collection was carried out 
using observation, in-depth interviews and Focus 
Group Discussions (FGD) methods. Data analy-
sis was carried out using an interactive model 
including three components: data reduction, data 
presentation, and drawing conclusions (Miles and 
Huberman, 1992).

3 RESULT OF DISCUSSION

3.1 The profile of surakarta children forum

Children Forum is defined as a communication 
forum managed by children, built by the govern-
ment, and is used as the medium of child participa-
tion. Its members are children, either as individuals 
or as representatives. Since 2013, Surakarta City 
Government has determined the Child Forum to 
be part of the community involved in Annually 
Community Consultations on Development Plan-
ning or Musrenbang (Surakarta Mayor’s Regula-
tion No. 3-B of 2013 about General Guidelines 
of Child Participation Development in Surakarta 
City Development). The objective is to base the 
design of the development program intended for 
the children on children’s suggestions or ideas, 
rather than on the parent’s perspective.

As a medium of child participation in develop-
ment, Children Forum serves: a) as a medium of 
monitoring the implementation of children’s rights 
implementation; b) as a medium of socializing 
activity program related to the children’s rights 
in a peer environment; c) as a medium of voic-
ing children participation; d) to support children’s 
participation in the decision-making process, and 
e) to support the children to develop their potency 
actively.

The development of Children Forum in 
Surakarta City began around 2008 through the 
establishment of Children Forum at municipal 
city, Surakarta Children Forum (Forum Anak 
Surakarta  =  FAS). By 2015, there have been 51 
children forums established at village level, five 
at sub-district level, and one at municipal level 
in Surakarta City. The membership of Children 
Forum consists of ordinary members (those aged 
less than 18 years, domiciling and having activity 
in Surakarta) and special members containing FAS 

alumni (ordinary members who are more than 18 
years old) who are still needed for their effort and 
thought by FAS.

Children participation in development plan-
ning is very important to bring a child-friendly city 
development program into reality. A child-friendly 
city is the one built on the principles of appreciat-
ing humanity values and children’s dignity as an 
intact human being, both physically and mentally.

The development planning is connoted as public 
affairs that can be done by adults only. The devel-
opment planning process in Surakarta City is so 
far still dominated by a top-down approach in the 
sense of being formulated according to the per-
spective of state official’s interest. The participative 
development planning involving the participation 
at any levels of society, or by stakeholders, has 
not been the mainstream. The actors involved in 
development decision-making are very elitist, only 
involving local government officials, and stake-
holders close to the power so that the budget and 
policy produced poorly accommodates the aspira-
tion or voice of marginal groups, one of which is 
the children’s voice.

Through establishing Children Forum, the gov-
ernment wants to refer to the children’s voice in 
organizing development programs for children. 
Children’s problems and needs are discussed and 
the solution is sought by listening first to the chil-
dren’s will. For that reason, in development plan-
ning, a room is required to be the place where the 
sector groups and the Local Government Agency 
(Satuan Kerja Perangkat Daerah) serving them 
meet to explore the real problem faced by commu-
nities, and to determine the solution more appro-
priate to their needs.

3.2 The participation of surakarta children 
forum in annually community consultations 
on development planning and democratic 
education

Participation is defined by Hart (1992) as “the 
process of sharing decisions which affect one’s life 
and the life of the community in which one lives”. 
Convention on the Rights of Children (CRC) 
defines children participation as ongoing proc-
esses, which include information-sharing and dia-
log between children and adults based on mutual 
respect, and in which children can learn how their 
views and those of adults are taken into account 
and shape the outcome of such processes.

It can be concluded that children participation 
is a process of dialoging and information-sharing 
between children and adults to make decisions 
related to the children’s needs and interest, in which 
the children are positioned equally and appreci-
ated for their opinion and aspiration. Children’s 
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participation will give the children the opportunity 
of influencing public policy pertaining to their 
interests and rights.

Involving the children in development plan-
ning is the form of democratic education. Bennis 
(http://democraticeducation.org) states that demo-
cratic education can create the youths skillful in 
making decisions and thinking critically, which is 
very desirable in building a democratic and socially 
just society.

Children’s participation in development plan-
ning is a form of deliberative democracy. Gut-
mann (1999:13) stated that deliberative democracy 
underscores the importance of publicly supported 
education that develops the capacity to deliberate 
among all children to have freedom in the future 
and to be equal citizens.

Democratic education can be conducted out of 
formal education or in non-formal education learn-
ing such as in children’s organizations or forums. 
Participating actively in forums or organizations, the 
youths can learn to take initiative, responsibility, and 
learn how to appreciate others. Learning communi-
cation and interpersonal skills, conflict resolution, 
leadership, management, planning, and problem-
solving skills, the youths’ feelings of self-confidence 
can improve (http://www.youthforum.org).

Participation as the children’s right is closely 
related to the decision-making process, particularly 
in relation to development program planning. Chil-
dren participation in development is a process of 
dialog and sharing information between children 
and adults to make decisions related to policy or 
program pertaining to the need and interest of chil-
dren. DeWinter (in Roche, 1999) sees the youngster 
as a fellow citizen with potency and capacity to 
contribute to development. Thus, children’s capac-
ity to be involved in the decision-making process 
becomes a key to the effectiveness of children par-
ticipation policy in development planning.

Surakarta Children Forum was established in 
2008. The fundamental objective of Surakarta 
Children Forum is to be the media for children 
participation in development. Participation is 
understood not only as children’s involvement as 
the target of the development program, but their 
active participation in development planning. This 
definition is in line with the definition of Children 
Participation in Development Planning as men-
tioned in Surakarta Mayor’s Regulation Number 
3-B of 2013 about General Guidelines of Children 
Participation Development in Development in 
Surakarta City:

Children Participation in Development Planning is 
children involvement to express their aspiration and 
need in decision making process through Annually 
Community Consultations on Development Planning 

(Musrenbang) about everything pertaining to them 
and conducted based on mutual consciousness, under-
standing and willing so that the children can enjoy the 
result or benefit from such the decision.

Participating in Musrenbang becomes a medium 
of introducing, experiencing and practicing dem-
ocratic function and values. From the result of 
interview with the members and administrators 
of Children Forum, it can be concluded that there 
are some advantages of Children Forum’s par-
ticipation in Musrenbang: Firstly, to be a medium 
of channeling the children’s voice and rights. The 
role of Children’s Forum in Musrenbang is to con-
vey the aspirations and needs of children to local 
governments.; Secondly, to be more familiar with 
who and what the government apparatus does. 
By engaging in Musrenbang, children can get to 
know better the regional officials and what they 
are doing to develop their regions; Thirdly, a more 
opened mindset on the environment, particularly 
on politics and government. Most young people 
have a negative view of politics. By participating 
in Musrenbang, children become more empathetic 
to the difficulties and problems faced by bureau-
cratic officials in carrying out government duties; 
Fourthly, to speak and to express opinion bravely. 
Participation in Musrenbang requires children to 
dare to voice their aspirations and needs, in order 
to be accommodated in local development plan-
ning (Yuliani et al., 2015).

Although Musrenbang is considered as impor-
tant, there are some problems inhibiting the active 
participation of  Children Forum in Musrenbang. 
Firstly, not all children understand actually what 
the function and the role of  Children Forum is in 
development planning (Musrenbang). Secondly, 
children have less self-confidence to voice their 
aspiration and interest. Thirdly, the participation 
of  Children Forum in Musrenbang is limited to 
giving suggestion rather than determining priority. 
Fourthly, the builders of  Children Forum have not 
run their function maximally yet. Most of  them 
are recruited from government apparatus, are old, 
and poorly understand the psychology of  youth. 
Fifthly, the government officials of  Surakarta City 
(executive and legislative) have not yet considered 
the importance of  children participation in devel-
opment planning (Yuliani et al., 2015).

The participation of Children Forum in Mus-
renbang in Surakarta City as a democratic learn-
ing media is not yet optimum. It is because the 
children are still positioned unequally. Adults 
(Regional Development Planning Board/Bappeda, 
members of DPRD (Dewan Perwakilan Rakyat 
Daerah) [Local Legislative Assembly], Builders of 
Children Forum) are still dominant in formulating 
development policy and program.

http://www.youthforum.org
http://democraticeducation.org
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This research’s findings are similar to the results 
of the survey conducted by UN IANYD in 2012, 
finding that most of the 13,000 respondents com-
ing from 186 countries confirmed that the chal-
lenge for the youths is the limited opportunity of 
participating actively in the decision-making proc-
ess. To encourage active participation, participa-
tory structure, trust between the youths and the 
institutions, and larger capacity developments are 
required (http://www.un.org).

Matthew et  al. (in Cavet and Sloper, 2004) 
argued that adult’s lack of trust in the children’s 
ability makes the program “adult focus”. Mat-
thews found that non-participatory culture is still 
very strong, so that there is “invisible control” by 
adults, making the children not being taken into 
account for their thinking and decisions. For that 
reasons, active participation, according to Shier (in 
Thomas, 2007) can occur if  only adults are willing 
to share their power by means of delegating or giv-
ing some of their power to children.

4 CONCLUSIONS

The participation of Children Forum in Annually 
Community Consultations on Development Plan-
ning in Surakarta City is still pseudo-participation 
or tokenism in nature (Arnstein, 1969; Hart, 1992) 
rather than active participation, because the children 
are limited to be present only and to give suggestions 
rather than to determine priority and formulate their 
own opinion. The Involvement of Children Forum 
in Annually Community Consultations on Develop-
ment Planning as a democratic education media is 
still limited to introducing procedural democracy 
rather than embedding and practicing the substan-
tial functions and values of democracy.
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ABSTRACT: The area around the former monarchy of the Kasunanan Surakarta’s palace where thou-
sands of textile vendors traded their commodities in the traditional market attracted numerous street 
vendors and other non-Solo casual large-scale textile traders. This situation had encouraged the city 
government or the royal family released actions that affected the traders or street vendors’ livelihood. 
By using ethnographic approach, this research shows that conflict rose because of the inconsistency in 
decision making created through a top-down approach in the Reform era, economic motives and differ-
ent interest amongst groups. Conflicts were sometimes resolved by using bottom-up approach through 
delegation of authority, promises, or forces of powerful groups. Since conflicts were not entirely resolved, 
powerless groups of traders wanted to have decision making approach, representing collaboration based 
on inclusive authentic dialogue in governing conflicts.

defined as the actions of an individual, a group, or 
an organization which inhibits at least temporar-
ily another party from achieving its desired goals 
or maximizing its interest (Okotoni and Okotoni, 
2003; Barki and Hartwick, 2004; Botvinick et al., 
2001) but its consequences may be constructive 
(Coser, 1956; Higashiden and Birley, 2002).

There have been many studies on decision mak-
ing approach in conflict resolution for better pub-
lic lives. For example, Soltani and Allan (2012), 
Limapornwanitch and Tanaboriboon (2003), and 
Sudarmo (2009) focused on the importance of 
communities’ participation in decision making 
process. A study by Sudarmo (2009) shows that 
during the New Order era the city government 
of Surakarta used a top-down approach in which 
there used to be a lack of street-vendor’s partici-
pation in the public decision making, because the 
city government of Surakarta and its local leg-
islative assembly deliberatively overlooked the 
value of the street vendors’ participation and did 
not provide them with any chances to participate 
in the process that affected their life. This comes 
from the reason habituated by established Java-
nese social hierarchism creating a psychological 
burden against demanding participation, including 
obstacles regarding street vendors’ socio-economic 
status, lack of their own organizations that can 
support them in taking part in the policy process, 
and lack of back-up from local non-government 
organizations. These studies suggest that public 
participation is an efficient way to achieve better 

1 INTRODUCTION

There are some important buildings and land 
around the former monarchy of the Kasunanan 
Surakarta’s Palace (FMKSP). They include the 
Klewer Market, the Great Mosque, the Cinder-
amata Batik Market (CBM), the Northern Square, 
and the Gladhak—the main entrance gate from 
Slamet Riyadi Boulevard to the Northern Square. 
The buildings and/or the land are (partly or totally) 
believed to belong to the royal family. These strate-
gic areas for textile traders also attracted other large 
textile traders using cars from outside Surakarta. 
Hundreds of street vendors have also migrated 
to areas around the FMKSP from outside Solo. 
Thus, in addition to the royal family of Kasunanan 
Surakarta (RFKS) which is a relatively fragmented 
group, central government and city government of 
Surakarta’s interests, there are many other groups 
including association of Klewer market traders 
namely the HPPK; two associations of market trad-
ers in the CBM consisting of the HPTPPK and the 
P3C; groups of street vendors and renteng traders; 
unorganized illegal occupants; and the Car-Using 
Large Scale Textile Traders (CULSTTs) from out-
side the city—they are mainly citizens of Districts 
of Pekalongan, Jepara, and Kudus. They were liv-
ing side-by-side in these areas but with different val-
ues and preferences and may utilize and compete 
for similar resources. This heterogeneous situation 
may lead to conflicts amongst them because of var-
ious group demand (Protasel, 1988). Conflict can be 
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results in resolving conflicts. Although top-down 
approach was believed to be able to make the pol-
icy goals clear and consistent (Van Meter and Van 
Hom, 1975; Mazmanian and Sabatier 1983), it was 
unproductive due to the ignorance of the local wis-
dom, traditional customs, socio-economic circum-
stances and existing resources (Pretty and Shah, 
2000). Since the top-down approach fails to con-
sider broader public objectives (Matland, 1995) and 
ignores needs of grassroots (Tiwari, Bajracharya, 
and Sitaula, 2008; Michaelsen, 1991) it is ineffective 
to resolve conflict (Smith, 2014). Because there are 
many non-state stakeholders with different values 
and interests in the area while their desires for par-
ticipation in decision making have been found to be 
more obvious in larger city (Wang, 2001; O’Toole, 
Marshall, and Grewe 1996; Ebdon 2000) as it hap-
pens in Surakarta due to the transition towards a 
fuller democracy (Sudarmo, 2009), any decision 
representing elites’ value but ignoring the various 
grassroots’ interest, may create vigorous conflicts.

Conversely, some others suggested bottom-up 
approach in public decision making claiming that a 
more accurate comprehension of implementation 
can be achieved by looking at a policy from the 
viewpoint of the target population and the serv-
ice deliverers (Hjern and Hull, 1982; Hjern, 1982; 
Hjern and Porter, 1981; Berman,1978). However 
bottom-up approach was still represented as a 
contradictory tendency producing conflict, and 
it is also attributed as a source of inefficiency 
impending the beneficial development of the city 
(Smith, 2014). Thus, it is likely that an alternative 
approach for a conflict resolution that is able to 
accommodate all stakeholders’ interest inclusively 
and appropriate for Surakarta society which is in 
the transition towards a fuller democracy, called 
‘collaborative governance’ (Booher, 2004; Ansell 
and Gash, 2007; O’Brien, 2012), instead of just 
individual top-down, bottom-up or combined the 
two approaches, is required.

Some studies found that there is no relation-
ship between democracy and conflict (Small and 
Singer, 1976; Chan, 1984; Weede, 1984; Vincent, 
1987) but another study by Gates (1983) found 
that democracies tend to be more conflict-prone 
than non-democratic regimes. A Study by Mintz 
and Geva (1993) shows that democracies do not 
fight each other because their leaders have very few 
political incentives to do so. These studies suggest 
that there is not clear relationship whether democ-
racy causes conflict, and they also suggest that dif-
ferent location and frequent level of interactions 
between stakeholders may have different contribu-
tion to conflicts. These studies imply that causes of 
conflict may not be a single but complex and need 
to be managed carefully so that it is constructive. 
Doucey (2011) contends that ‘crisis management 

can be successful only when essential human needs 
are met and collective fears are addressed’.

Despite the insights provided by earlier theoreti-
cal, empirical, and case-study work on conflict, the 
study of public decision making process for conflict 
resolution involving street vendors, the non-local 
residents’ vendors and traditional market traders 
and the powerful groups including local govern-
ment and the aristocracy family during the newly 
democratic era in the area around the FMKSP has 
not been studied in a systematic manner.

The purpose of this study is intended to iden-
tify actors involved in conflict, reasons for con-
flicts and the way the conflicts were resolved in the 
early Reform era in different locations around the 
FMKSP. It is also intended to discuss whether both 
top-down and bottom-up approaches in decision 
making for conflict resolution appropriate in the 
circumstance. This study finally attempts to find 
an alternative approach for conflict resolution that 
is able to accommodate all interests of stakehold-
ers inclusively, called collaborative governance.

2 METHOD

This study was conducted in five main areas 
around the FMKSP, Surakarta-Central Java, 
including the Klewer market, the Great Mosque, 
the CBM, the Northern Square, and the Glad-
hak. It is a descriptive qualitative research using 
an ethnographic method, involving several periods 
of fieldwork using participant observation, spend-
ing much time watching people, talking to them 
about what they were doing, thinking and saying. 
This approach was designed to gain an insight 
into viewpoints of street vendors; officials of city 
government; the Royal family of the Kasunanan 
Surakarta, the HPPK, the HPTPPK and the P3C; 
and the CULSTTs; and the way how they under-
stood their circumstances where they interacted 
to one and the others, including triangulation by 
using several approaches to people from different 
directions. Those approaches were selected on the 
basis of both purposive and snow-ball sampling 
techniques. This was combined with interviews 
with local people including parking attendants, 
pedicab drivers, public transport drivers, and local 
visitors and customers of the Klewer Market and 
the CBM, and with detailed content analyses of 
secondary research and local newspapers.

3 RESULTS

The RFKS initiated to reconstruct the site of 
the Palace including the front yard of the Great 
Mosque funded by the Central Government in 



131

2001 but there were more than 50 unauthorized 
kiosks blocking it. It was intended to return the 
FMKSP to be a cultural preservation for tourism 
in Surakarta. Beside the Mosque are the Northern 
Square and Gladhak where hundreds of street ven-
dors run their informal economy. The traders and 
street traders were instructed to move into the Peka-
palan buildings of the CBM. The traders steered by 
Sholahudin rejected the relocation to the new place 
until they got the expected benefits. Due to the 
RFKS’s promise in coordination with the city gov-
ernment to fulfill his demand, the traders were suc-
cessfully relocated. Soon after they were relocated 
to the CBM and formed a traders association called 
HPTPPK, he asked for the Pekapalan buildings to 
be under his authority and planned to divide it into 
65 open kiosks. His request was fulfilled and he was 
mandated to accommodate all street vendors and 
any illegal occupant in the area around the FMKSP 
but the remaining 13 illegal occupants and the other 
17 street vendors in the Northern Square who did 
not have any link to the thug, the HPTPPK leader, 
the royal family or the city government—were sim-
ply ignored whilst all of the kiosks had been sold 
out by the HPTPPK leader to anybody who could 
afford to pay (Sudarmo, 2011).

The situation of numerous unmanaged CUL-
STTs occupying the area around the FMKSP was 
used by the P3C to offer cooperation with the royal 
family and the city government to construct new 
kiosks at the CBM intended to accommodate the 
activities around the front yard of the market. 
Since the new kiosks had already been constructed 
in 2007, the CULSTTs were imposed to buy kiosks 
they advertised, but they rejected because they 
only run their business in the area for no more than 
three days a week. The HPPK, HPTPPK, and the 
P3C then proposed a humiliating rule; they argued 
that the CULSTTs have been conducting some 
violation in trading since 2000 so that they have 
to be punished by seizing their commodities. The 
CULSTTs rejected this decision because the pun-
ishment had been decided based on one-sidedness, 
and did not protect them; even this seemed to be 
like a robbery instead. The CULSTTs needed fair, 
open and honest face-to-face dialogue inclusively 
accommodating their interests, not dialogue with 
pressure and intimidation because it is unfair and it 
threatened their survival. However, the CULSTTs’ 
expectation was not met. Soon after all kiosks 
were sold out and obtained profits of hundreds 
of million rupiahs, the P3C which is basically con-
sisting of several rich men pretending themselves 
as market traders suddenly disappeared in early 
2008; no street vendor could afford the kiosks. 
Since the number of CULSTTs occupying the area 
around the FMKSP from outside Solo gradually 
increased, the HPPK demanded the city government 

to protect their business interest in the Klewer Mar-
ket. The presence of the non-Solo resident traders 
was strictly controlled not only by three groups of 
traders including the HPPK, the HPTPPK and the 
P3C but also by the city government’s apparatuses. 
Since the Pekalongan textile traders were under 
pressure by city government of Surakarta they 
asked the District Legislative Councils of Pekalon-
gan to provide protection for them but the councils 
were not able to help them. Due to vigorous pres-
sure made by the apparatuses of the city govern-
ment and the HPPK, the CULSTTs traded their 
textile beyond the area around the FMKSP. Since 
their transactions declined, they approached the 
RFKS to obtain authorization for trading in the 
Northern Square, about 25  meters away from 
the Klewer market and the CBM with financial 
compensation provided for the royal family. Since 
the CULSTTs have been under the Royal family 
protection since 2012, apparatuses of city govern-
ment of Surakarta, the HPPK and the HPTPPK 
is now unable to control the CULSTTs anymore.

4 IMPLICATIONS

It is evident that where there is dynamics of 
human interaction there will be disagreements 
among individuals and groups that may lead them 
to conflicts (Fidelis and Samuel 2011; Ghaffar, 
2009). Conflicts in the area around the FMKSP 
were driven by ‘economic motives’ among trad-
ers and street vendors (Emanuel and Ndimbwa, 
2013; Bukari 2013), and by elites’ decisions that 
did not meet other stakeholders’ interests (Asad-
zadeh, 2016; Bernard and Umar, 2014) because it 
mainly used top-down approach in decision mak-
ing; and by elites’ inconsistency in making deci-
sion (Hegre et  al., 2001). This approach ignores 
the needs of powerless traders and street traders 
and neglects the creativity of individuals, socio-
economic conditions and available resources (Jones, 
2009, Sabatier, 1986; Pissourios, 2014). Since the 
top down approach is a kind of decision making 
method without the joint contribution of the public 
(Cernea, 1992), it might create further conflicts.

Although the CULSTTs or street vendors pre-
fer bottom-up approach to top-down, it is compli-
cated because this approach is unable to deal with 
the provision and the location of facilities and 
their implementation becomes difficult because 
of the large size of population of communities 
(Pissourios, 2014). The ‘bottom up approaches 
in decision making’ was also easily abused by the 
leader of the HPTPPK who received the man-
date from the royal family since ‘there was lack of 
control system’ from the city government and the 
RFKS so that it creates unaccountable behavior’ 
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(Adewale, 2014). The bottom-up approach seems 
to create inconsistency because decision was based 
on personal rule where powerless traders with more 
links are more likely to survive but those who are 
excluded and those who have fewer networks with 
the powerful elite, RFKS or city government, are 
the most vulnerable ones (Sudarmo, 2016). Thus, 
bottom-up approach still ‘produced conflict’, and 
is ‘inefficient to resolve the problem impending the 
beneficial development of the city’ (Smith, 2014).

Moreover, since the RFKS recently has provided 
protection for the CULSTTs, this non-Solo trad-
ers’ business obviously has threatened the future of 
local Solo textile traders’ survival while the city gov-
ernment has responsibility to keep the survival of 
the later. Since the Northern Square was claimed as 
part of culturally preserved materials according to 
the 1992 Act Number 5, both the CULSTTs and the 
royal family may be accused of breaking the rule of 
law in relation to materials of cultural preservation. 
This law states that all culturally preserved materi-
als are under the State’s authority of the Republic 
of Indonesia and nobody is allowed to change and 
destroy any original form of the construction and 
nobody is authorized to sell them for economic pur-
poses whilst the royal family used it for maximiz-
ing their self-interest. This potential conflict may 
change into seriously manifested conflict in the 
area around the FMKSP in the future if attempts 
to resolve the problem are lacking and if the unfair 
resource competition amongst the traders sustains 
(Emanuel and Ndimbwa, 2013; Bukari 2013).

It is likely that combined transparently top-
down and bottom-up decision making approaches 
that represent collaborative governance is critical 
for the survival and sustainability of the construc-
tion of the FMKSP and any culturally preserved 
buildings around it because this approach allows 
all the stakeholders to participate so that they 
get involved in designing, building and govern-
ing their communities with different interests 
(Brugmann, 2009). Although the implementation 
of this approach raises complex political decisions 
together with stable social values and a varied 
set of socio-economic and environmental oppor-
tunity costs (Hull, 2005), it enables all groups to 
have equal opportunities when it comes to a policy 
formulation that affects their future (El-asmar, 
Ebohon and Taki, 2012; Ansell and Gash, 2007).

5 CONCLUSIONS

Powerless parties evidently need a certain public 
decision making approach beyond the conven-
tional top-down approach or bottom-up approach 
called conflict resolution based on collaborative 
governance through authentic dialogue (Sudarmo, 

2015). It is the approach that is able to accommo-
date their interest through authentic dialogue; it is 
a face-to-face dialogue, open and honest, involv-
ing the all stakeholders, i.e. the city government, 
the aristocratic family, market traders, renteng 
traders, street traders, unorganized illegal occu-
pants and the CULSTTs who are non-local. All of 
them should be seated in a forum with independ-
ent facilitators who have accurate data as a part 
of their assisting in making a fair public decision 
transparently.
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Vocational students entrepreneurial personality analysis through 
application of self-designed project learning model

A. Hamdani, A. Djohar, B. Darmawan & A. Hadian
Universitas Pendidikan Indonesia, Jawa Barat, Indonesia

ABSTRACT: One of the strategic plans that targeted the Directorate of Vocational, is that graduates 
of vocational school are capable of entrepreneurship in the field. But in reality it is hard to achieve. The 
purpose of this study is to find out the effect of self-designed project learning model application on entre-
preneurial persona by vocational students in the field of lathe complex machining. The method used is 
a quasi-experiment that uses the sample group and entrepreneurial personality analyzed before and after 
treatment. The results showed that insightful learning includes planning the manufacture of the product. 
Based on the calculation of the average score for entrepreneurial personality, there is an increase. This means 
that there is an increase preparedness of students to plunge into the entrepreneurial world. The implica-
tions of this research through this learning model are that students can portray themselves as workers, gain 
firsthand experience of a working atmosphere in school, and be able to foster the entrepreneurial spirit.

(d) provide students with the competencies cor-
responding to the selected program expertise. On 
this basis, it is commonly known that vocational 
school graduates are expected to fill job vacan-
cies in business and industry. SMK graduates are 
also able to work independently, in this case entre-
preneurship. In order for vocational graduates to 
have entrepreneurial skills, there is a legal require-
ment for the curriculum to contain the subjects of 
entrepreneurship.

Entrepreneurship subjects intend that learn-
ers can actualize themselves in entrepreneurial 
behavior. Entrepreneurship subjects focus on 
entrepreneurial behavior as empirical phenomena 
that occur in the environment of the learners. In 
this regard, more active learners are required to 
study the economic events that occur in the envi-
ronment. Entrepreneurial learning can generate 
entrepreneurial behavior and leadership, which 
is strongly associated with managing the effort 
to equip learners to be independent. However, 
in reality more entrepreneurship subjects provid-
ing knowledge of entrepreneurship do not deal 
with how to grow the desire and ability of  student 
entrepreneurs, because in practice, the subjects of 
entrepreneurship promote more theories rather 
than practice.

Based on the preliminary survey conducted in 
several vocational schools in the city of Bandung, 
60% of vocational teachers stated that the imple-
mentation of learning entrepreneurship subjects 
was taught in school, it is time to introduce a new 
theoretical concept of entrepreneurship. Also, 

1 INTRODUCTION

Secondary Vocational Schools (SMK) have a 
role and a strategic function to prepare learners 
who are ready to work both independently (self-
employed) and fill job vacancies in the industrial-
ized world. This means that vocational students 
are educated to be workers, and should have the 
knowledge, skills and attitudes in accordance with 
industry qualifications (Klotz et al., 2014). To be 
able to work and compete in industry as well as 
in self-employment, SMK graduates should have 
the competence as a requirement to complete a 
particular job in the world of work. Competence 
should be the official recognition of a recognized 
institution. Students in vocational education need 
to integrate knowledge, skills and attitudes, but 
there is a parallel need to develop a professional 
identity (Harmen, 2012).

Special-purpose vocational secondary educa-
tion according to Law No. 20 of 2003, namely: a) 
preparing students to become productive human 
beings, be able to work independently, to fill 
vacancies that exist as a middle-level manpower 
in accordance with competence in the skills pro-
gram chosen; (b) to prepare students to be able 
to choose a career, tenacious and persistent in 
competent, adapting the work environment and 
develop a professional attitude in the field of 
expertise that interested him; (c) provide students 
with science, technology and art to be able to 
develop themselves in the future either independ-
ently or through higher levels of education; and 
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based on a search of vocational graduates, some 
SMK in Bandung said that almost no graduates 
take part in a self-employment field which they 
also took during school. These findings indicate 
that teaching and learning processes in vocational 
schools are not effective.

According to research Muhadi et  al., 2005), 
there are several factors that allegedly related to the 
establishment of entrepreneurship students, among 
others: (a) the background of the work of parents; 
(b) the culture of the family; (c) the environmental 
community; (d) the process of education and train-
ing in schools; (e) program membership; and (f) 
gender and others. Besides oriented work, based on 
PSMK policies, SMK graduates are required to get 
involved in entrepreneurship so that they need to be 
exposed to entrepreneurial personality through self-
designed and project-based learning.

2 RESEARCH METHODS

The method used is a quasi-experiment. There is 
a determined sample of  one class. On the condi-
tion of  prior learning analyzed entrepreneurial 
personality then given treatment through learn-
ing the model selected, and measured entrepre-
neurial personality. Instruments for the analysis 
reveal the students’ entrepreneurial personality 
using instruments developed by Enterprise Cre-
ating models through Forming Entrepreneurs 
(Marina, 2013).

3 DISCUSSION

Implementation assessment competency improve-
ment is directed to measure and assess the perform-
ance of learners (aspects of knowledge, skills, and 
attitudes), either directly at the time of learning 
activities, and indirectly through evidence of learn-
ing outcomes (evidence of learning) in accordance 
with the performance criteria being organized in 
the form of portfolio. The concept of learning that 
is designed must meet the elements of competence 
exploration of students able to meet industrial job 
competence.

After testing and evaluation of the implementa-
tion of the scheme implementation model of learn-
ing self-design project is shown in Figure 1.

After all the students have carried out the steps 
in the learning, then the entrepreneurial persona 
is measured by using the model through Forming 
Creating Enterprise Entrepreneurs. There are ten 
competencies that prospective entrepreneurs need 
to possess namely entrepreneurial personality. The 
results of the analysis of the entrepreneurial per-
sonality can be seen in the following Figure.

In step implementation of the learning model 
based on self-designed project, students are 
assigned to make the picture work planning prod-
ucts include: 1) The importance of the product 
to be made; 2) Excellence and functions of the 
product/service; 3) Sketch/drawing work; 4) Ingre-
dients; 5) Facilities/equipment; 6) The produc-
tion process (systematic work); 7) Plan budget; 
8) Target market/user; and 9) Implementation 
schedule. Every step of the plan has indicators that 
are closely related to each competency indicator 
of entrepreneurial personality. The relationship of 
both sides of the indicators allows the students to 
have personal readiness in entrepreneurship.

4 CONCLUSIONS

1. Self-designed project learning model, is one kind 
of alternative learning that can unlock insights 
into work, which includes product planning, 
manufacturing work steps, cost planning, and 
quality of product control and employment.

2. Increasing the value of the entrepreneurial per-
sonality can be achieved through learning to 
explore the potential of students in both the 
planning of the product or manufacture of the 
product so as to stimulate the development of 
entrepreneurial insight.

Figure 1. Schematic design self-learning project imple-
mentation (Hamdani, 2016).

Figure 2. Average entrepreneurial personality.
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Teaching factory development model to improve the productive 
capability of vocational education students

A. Sutopo, A. Rahman & D. Mulyana
Universitas Negeri Medan, Medan, Indonesia

ABSTRACT: Teaching Factory is one of the activities in vocational education to produce products that 
are managed by teachers and students. The main function of Teaching Factory is: to improve student 
skills and knowledge in the real job conditions, can substitute industries for being a place for industrial 
practices and entrepreneurship. The purpose developing Teaching Factory is to increase productive com-
petence abilities of students and school income generation. The productive competence of the students is 
reflected in the students’ ability to finish a job and soft skills. Income generation is intended to supplement 
school operating expenses and improve the welfare of teachers and schools. The research results showed 
that the teaching factory development model implemented is based on: 1) oriented to the consumer needs, 
2) human resources capabilities, 3) infrastructure and equipment effectiveness, 4) project-based learning 
and productive development, 5) increased students’ ability through training, and 6) development of mar-
keting through print and electronic media.

2010; Kolb et  al., 1999). The actual experience is 
important in the development of knowledge and 
skills of students.

Based on the concept of  situated cognition, 
situated learning and experiential learning above, 
the Teaching Factory in vocational education 
needed to improve the quality of  teaching and 
learning. Thus, students can learn about real con-
ditions, working in teams, finding and serving the 
consumer, carrying out activities of  production 
results and market discipline, training, the inten-
sity of  student learning and being able to evaluate 
the quality of  the product.

2 RESEARCH METHOD

This research is research development with mix 
method model. Data collection is using the instru-
ment’s observations, inventory, and interview. Data 
analysis is using the logical framework analysis.

3 RESULTS

The results of research development Teaching Fac-
tory model are as follows:

3.1 Development model of teaching factory

The implementation of unit development produc-
tion was done with the following steps:

1 INTRODUCTION

The National Employment census 2007 stated that 
only five percent of the Indonesian labor force are 
interested in entrepreneurship (Purna et  al., 2016). 
This is a problem for the SMK graduates. In the 
meantime, the ratio of SMK graduates is encour-
aged to reach 70:30 in 2015 (Dikmenjur, 2007). Thus, 
the activities of vocational education should also be 
directed so that graduates are capable of entrepre-
neurship through the program production unit.

Implementation and development of the 
vocational school is based on the philosophies 
essentialism, existentialism and pragmatism. Con-
structivism views that knowledge is not about 
the world, but rather ‘constitutive’ of the world. 
Knowledge is not a fixed object; it is ‘constructed 
by an individual through her own experience of 
that object’ (Hsiao & Lin, 2010). This theory states 
that the knowledge and skills are obtained through 
the integration between the transformation and 
grasping experience.

Vocational education functions as well as a 
learning center, a business center and business 
development for the community (Dikdasmen, 
2005). It can be done by establishing production 
units as a means of learning, entrepreneurship and 
other operating expenses of the school (Direktorat 
Pembinaan SMK, 2007).

Development of production units uses the the-
ory of workplace learning, situated cognition and 
constructivism (Engeström & Gröhn; Hsiao & Lin, 
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4. Planned a project-based learning to produce 
goods/services.

5. Trained students in accordance to specifications 
expertise in dealing with the possibilities of the 
problem in the Teaching Factory.

6. Development marketing unit production by 
developing a media marketing such as bro-
chures, banners and more.

Model development of teaching factory is as illus-
trated in Figures 1 and 2.

3.2 The productive ability of vocational 
education students

The productive ability of students’ educational 
vocational in the implementation of production 
units is the ability of hard skills (average value 
77.2) and the ability of soft skill-related team 
work, communication skills, and interpersonal 
relationship as shown in Table 1.

4 DISCUSSION

Success in the development of  the Teaching Fac-
tory model in vocational education is indicated 
by the availability of  the following factors: a) 
the human resources professional, b) means the 
appropriate infrastructure, and c) results of  the 
marketing product/service. Human resources 
professionals are associated with the ability to 
manage and carry out activities of  the Teaching 
Factory. Infrastructure is related to suitability to 

Figure 1. The scheme teaching factory model.

Figure  2. The implementation of scheme Teaching 
Factory activities.

Table 1. The ability of soft skill students’ executive production units.

No Aspect Indicators Results

1 Communication skills able to discuss, give 
opinions and ask 
questions

Students are able to cooperate well in completing the 
work, such as in the face of difficulties which cannot 
be solved yourself  then not hesitating to discuss with 
friends and the teacher’s Companion

2 Ability in team work cooperation in a 
team in the work

Students are able to conduct cooperation with team in 
solving problems and finishing the job with a division 
of tasks and in completing the work

3 Commitment in work are serious about 
completing the work

Students trying to finish the job until it is done and as 
quickly as possible by making use of free time

4 Time management management of the time, 
using time effectively

Students are able to do the job in earnest so that it can 
be completed according to target or consumer needs

5 Leadership encourage friends to 
participate actively, 
helping friends 
resolve issues

Students’ ability in finding friends who can be invited to 
carry out the activities of the production units and the 
ability to set the time of activity

6 Creative thinking find new method to 
solve the problem

Indication of creativity thinking of students is to find 
ways of how to find and fix damage to tools/goods

7 Management of stress manage stress Yet it appears to be the result because for existing students 
the job does not have pressures because students feel no 
difficulty

1. Identified the ability of science knowledge and 
skills of students and teachers productive in 
vocational education.

2. Identified community needs against products 
and services.

3. Identified the availability and adequacy of the 
school’s facilities and infrastructure to be able 
to carry out activities of teaching factory.

Outcome: 
a_ srudent 
b_ vocational 

education 
c_ economy 
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exercise the process of  production. Marketing is 
very important as it is related to the circulation 
of  products/services produced, so that failure in 
marketing can make the production process stop. 
In addition, the ability to market products and 
services through media such as brochures, ban-
ners, and internet is important in order to get 
noticed.

The ability of teachers in making learning activ-
ity design in the form of production became impor-
tant in integrating between learning activities based 
on curriculum reference (syllabus) and production 
activities. A project method was used in teaching 
activities of the Teaching Factory with the aim 
of enabling students to become active, independ-
ent and responsible in completing the appropriate 
product/service standards. This is in accordance 
with the theory of experience learning (Kolb et al., 
1999), work place theory (Lin Hsio, 2010) and 
constructivism philosophy (Engeström & Gröhn, 
2004).

Cooperation with industry can be done at the 
internship program so that Teaching Factory can 
be promoted together with the production part-
ners. Student success in the activity of production 
units appears on productive upgrades as well as the 
cultivation of the students’ entrepreneurial soul, 
because students with mentoring teachers engage 
fully in the activities of the production process/
service, thus providing a real learning experience.

A production system with accompaniment and 
control by the teacher in the activity of production 
units is able to produce the product/service stand-
ards of consumer products. This indicates that 
the productive capability of the students becomes 
better. The results of the production process can-
not be separated between discipline, teamwork, 
time management, creativity, communication with 
friends and companions, stress management and 
motivation to produce the best product/service. 
Based on the Teaching Factory activities that are 
able to produce the product/service standards, con-
sumers will produce graduates who have the ability 
of productive, soft skills and entrepreneurial soul.

5 CONCLUSION

Development of Teaching Factory model is 
adjusted to the capabilities of human resources and 
infrastructure. Implementation of the activities of 
the production/service can be done by students 
with teacher mentoring. Products/services pro-
duced students in accordance with the standards 
that are expected of the consumer. The teaching 
activities of the factory were able to increase the 
productive ability and the ability of the soft skills 
of students. Production Activities in Teaching 
Learning project using model Factory. Last but not 
least, it is also dependent upon marketing media 
used such as brochures, banners, and internet.
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ABSTRACT: Research on the socio-cultural has been conducted extensively in higher education in 
Western contexts. However, few studies have been focused on learning in vocational higher education 
in Indonesia. This paper aims to address this knowledge gap. This is an in-depth descriptive qualita-
tive study of six lecturers in an Indonesian polytechnic using semi-structure interviews. The finding 
reveals that there is an integrated socio-cultural learning cycle applied by lecturers in this polytechnic. 
This research suggests that theoretical, observational, and practice-based learning are implemented as a 
learning-continuum. This finding provides a unique contribution and significance to the debates on the 
socio-cultural learning cycle, both locally and globally.

through informal education (Kindervatter, 1979). 
None of studies above has focused primarily on the 
integration of theoretical, nor observational and 
practiced-based learning, as part of socio-cultural 
learning perspectives. This research addresses the 
above gap and contributes to the understanding of 
how Indonesian polytechnics apply socio-cultural 
learning in their teaching practice. This research is 
significant for teachers and educators to help them 
perform better practice.

2 SOCIO-CULTURAL LEARNING

The socio-cultural learning involves key elements 
including theoretical input, interaction, collabora-
tion and learning in the workplace, through prob-
lem solving and thinking processes (Renshaw, 
1992). Karpov and Bransford (1995, p. 61) define 
theoretical learning as ‘a process of supplying the 
student with general and optimal methods for deal-
ing with certain classes of problems that direct him 
or her toward essential (not simply common) char-
acteristics of the problems of each class’. A recent 
study conducted in United States of America 
school settings suggested that theoretical learning 
refers to explanatory and descriptive designs of 
learning that aim to enhance students’ academic 
achievements (Lancer, 2014). This indicates that 
theoretical learning is a process of constructing stu-
dent’s theoretical knowledge within classroom con-
texts that aims to improve their learning outcomes.

In terms of observation, a number of research-
ers indicated that observation is useful to improve 

1 INTRODUCTION

The socio-cultural learning practice has been 
widely acknowledged and investigated. Socio-
cultural learning assists learners to integrate face-
to-face interaction in the classroom and wider 
social community contexts (Renshaw, 1992), 
bridge socio-cultural and cognitive theorizing in 
situated learning (Billet, 1996), and facilitate the 
mastery of specific content in particular contexts 
(John-Steiner & Mahn, 1996). For these reasons, 
socio-cultural learning is fundamentally important 
for lecturers and educators.

Socio-cultural learning refers to ‘a process of 
appropriating “tools for thinking”, that are made 
available by social agents who initially act as inter-
preters and guides in the individual’s cultural 
apprenticeship’ (Rogoff cited in Renshaw, 1992, 
p. 2). Vygotsky (1978) argues that learners learn 
best through interaction with their environment. 
This indicates that learners can acquire knowledge 
and skills through their engagement with particu-
lar socio-cultural contexts. For the context of this 
study, students not only learn in their campus envi-
ronment, but they also learn through interaction 
with peers and engagement with people in their 
workplace.

The socio-cultural learning in the Indonesian 
context has not developed much. Studies on socio-
cultural learning have mostly focused on cultural 
and economic perspectives of learning of entrepre-
neurial intention among Indonesian students (Kris-
tiansen & Indarti, 2004), independent language 
teaching (Lamb, 2004), and empowering learning 
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subject understanding (Hoover et al., 2012; Renkl, 
2014). Observation learning refers to students’ 
abilities to observe other people’s behaviors in a 
variety of academic areas in groups (Bandura & 
Jeffrey, 1973; Renkl, 2014). Research conducted by 
Hoover et al. (2012, p. 591) on understanding the 
benefit of observational learning suggested:

“They [students] benefit from selective obser-
vation and the lack of potential distractions 
produced by behavioral immersion that could con-
found attentional focus. They suggested that some 
students engage in role-play simulations, while oth-
ers observe vicariously.”

In relation to the practice-based model, it is a 
learning process in ‘environments in which the 
knowledge learnt in universities can be practised, 
refined and honed’ (Kennedy et  al., 2015, p. 2). 
Practice-based learning is often associated with 
different terms: it is a workplace learning because 
students learn in industrial settings (Kennedy et al., 
2015); it is a situated learning (Lave & Wenger, 
1991) because students learn in specific programs 
such as internship programs and work experience 
placements (Lim et  al., 2014); and it is empirical 
learning (Karpov & Bransford, 1995) because 
students can provide and confirm authentic expe-
rience to their study when dealing with practice 
setting (Billett, 1996). This implies that practice-
based learning is a learning process that occurs in 
a particular context that aims to provide students 
with work-related experiences.

3 METHODOLOGY

Descriptive qualitative research was employed in 
this study. Descriptive qualitative studies relate to ‘a 
comprehensive summary of events in the everyday 
terms of those events. Researchers conducting quali-
tative descriptive studies stay close to their data and 
to the surface of words and events’ (Sandelowski, 
2000, p. 334). This qualitative study is appropriate to 
meanings of particular events and activity that occur 
both inside and outside classrooms (Jensen & Curtis, 
2008). In this study, the events occur both inside and 
outside classroom contexts, where a combination of 
learning occurs in campus and workplaces.

Data collection method was mainly semi-
structure interviews, which lasted between 45 min-
utes and 1  hour. The interviews were conducted 
in Indonesian, and the transcriptions were trans-
lated into English by a researcher and verified by 
a competent bilingual researcher and translator. 
All transcriptions of interviews were sent back to 
participants in order to provide opportunities for 
participants to modify and add their comments. 
The contents of interviews include beliefs and per-
ceptions of learning in a polytechnic.

The participants of this study comprised of six 
lecturers, three females and three males, with Mas-
ters’ educational background. Their ages were from 
35 to 60. The participants’ teaching experiences: 2 
were less than 10 years, 2 were about 20 years and 
2 were more than twenty years. The participants 
were coded in P1 (participant one), P2, P3, P4, P5 
and P6 respectively. Data was analyzed using the-
matic analysis procedures (Braun & Clarke, 2006): 
reading whole data, identifying themes, classifying 
themes, and identifying core themes.

4 FINDINGS

4.1 Theoretical learning

Most participants in this study argue that theoreti-
cal learning is one of the key important elements 
for their learning. As Karpov and Bransford (1995) 
suggest, theoretical learning relates to provid-
ing optimum input for students. Providing input 
including concepts and strategies is the first foun-
dational step for learning to master subject matter.

For students in this polytechnic, engagement with 
key concepts and their characteristics helps to build 
their knowledge and skills prior to observational and 
practice learning. There are three important strate-
gies to assists learners get an in-depth understanding 
of subjects: classroom learning, learners’ interaction 
with peers, and own learning. One lecturer indicates 
that ‘They have to have good understanding of con-
cept through classroom teaching, independent learn-
ing and learning through interactions with friends’ 
(P6), and that ‘learning is done through videos, tuto-
rial, lecture, and demonstrations’ (P2).

The reason why classroom learning is important 
is due to ‘the large number of students enrolled in 
subject; therefore it is easier to lace them together 
in a large classroom’ (P5). While interaction with 
peers is done ‘through series of structured projects 
given students conducted in groups of four to six’ 
(P1). In addition, independent learning is done 
through their ‘students’ journal of learning’ (P4).

Another reason for providing theoretical learn-
ing is that ‘building good foundation is important 
so that they can perform better job later’ (P2). 
Another participant stated: ‘They [students] have 
to master theory very well prior to observation and 
practice’ (P3). In this case, students are expected to 
have solid background knowledge of theoretical 
concepts prior to proceeding to the following stage, 
which is observational and practice-based learning.

4.2 Observational learning 

Lecturers in this polytechnic aim to bridge stu-
dents’ understanding of theory and practice via 



147

observational learning. What they believe impor-
tant is that students can not directly practice what 
they have learnt in classroom contexts, but they 
have to perform structured observation to the 
subject of their learning. Students have to observe 
their senior students, lecturers and practitioners. 
One participant argues that ‘every student must 
have seen the real life of what she or he learns’ (P1). 
By seeing the real-life event, they cognitively per-
ceived the subjects.

There are two important reasons why observa-
tional learning is part of their essential element of 
learning. The first is due to ‘students in this poly-
technic deal with human’ (P3), and the second is 
‘students have to avoid malpractice or error when 
they perform real activities’ (P4). It indicates that 
students have to put in their effort to fully under-
stand, for example, how to deal with patients. A 
student midwife has to observe carefully what the 
midwife does during the labor.

During the observation, students have to follow 
several steps: Firstly, students must do structured 
observation carefully: ‘students have to observe 
carefully before they practice it’ (P2). Secondly, 
students have to write their observational learn-
ing via log book: ‘They have series of log book 
from observations’ (P5). Thirdly, at the end of 
their observation, students discuss with each other 
what they have witnessed and what they have 
learnt, what went wrong and what were the good 
points: ‘Only after observation, they shared notes 
with others so that they share and learn from each 
other’ (P3). Finally, all students have to submit 
their final report of their observational learning 
to their lecturers: ‘all of them have to submit their 
written report’ (P6). During the writing for their 
report, students consolidate their learning through 
their observational learning. The observational 
learning ends when students are fully confident in 
performing practice learning.

4.3 Practice-based learning

Practiced-based learning refers to the experience of 
students in the workplace (Kennedy et al., 2015), 
and learning through internship programs (Lim 
et al., 2014). Most students at this polytechnic per-
form their practice learning in the workplace and 
few of the students through internship programs. 
Their practice-based learning is supervised by both 
lecturers and employees in the industry workplace 
where the practice learning occurs.

The reason why practice-based learning con-
tributes to students is that practice-based learning 
helps students to connect and build network with 
industry. One lecturer indicates that ‘practice based 
learning help students to get to know who industry 
stakeholders are’ (P6). In addition, practiced-based 

learning assists students to build their confidence 
in their learning, as argued by one lecturer: ‘it is 
important for students to build their confidence’ 
(P1). In addition, students can consolidate their 
knowledge and their skills through understand-
ing the workplace culture: ‘they can improve their 
knowledge and skills in relation to the culture of 
workplace’ (P3). Finally, practice-based learning 
facilitates the overarching understanding of the 
subject matter: ‘No-body’s perfect, but through a 
series of practiced based learning they will be able 
to master it’ (P4). For these reasons, practice-based 
learning becomes one of the important learning 
elements that is embedded in this polytechnic.

5 DISCUSSION

The analysis of the data shows that the findings 
were different from earlier studies because previous 
research focused separately on theoretical, observa-
tional, and practice-based learning. For example, 
Karpov and Bransford (1995) and Lancer (2014) 
concentrated primarily on theoretical and practical 
learning; Bandura and Jeffrey (1973), Hoover et al. 
(2012) and Renkl (2014) focused on observational 
learning; and Kennedy et al. (2015) and Lim et al. 
(2014) centered on practice-based learning. While 
this study identified that theoretical, observational 
and practiced-based learning were implemented 
and integrated in sequence. The integration of 
the three concepts formed a learning cycle. This 
cycle expands what Hollins (2011) described as the 
socio-cultural learning. The reason why we call it 
an expanded socio-cultural learning cycle is that 
it involves cognitive, behavior and socio-cultural 
settings (Hollins, 2011). In our findings, the theo-
retical phase involved the cognitive process which 
was the learning of concepts. The behavior was 
depicted in the observational learning cycle. The 
socio-cultural elements are embedded in practiced-
based learning because learners gain direct experi-
ence in industry.

These learning cycles have implications for 
lecturers and students. For lecturers, they were 
required to master both theoretical knowledge and 
practical skills in order to be able to deliver effective 
learning in polytechnic settings. For students, the 
combination of the theoretical, observational and 
practical learning assisted them to develop compe-
tence in their field of study. We believe that these 
learning cultures are applied in this polytechnic.

6 CONCLUSION

Despite a small-scale study, the finding of this 
research provides further understanding of 
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theoretical, observational, and practical (empiri-
cal) learning. These elements of learning notions 
extend understanding of theoretical and practical 
learning (Karpov & Bransford, 1995) and observa-
tional learning (Renkl, 2014). These three stages of 
learning offer opportunities for students to master 
theory, further observe how theory works, and gain 
practical skills in the field. This indicates that the 
three cycles of learning offer a continuum which is 
an holistic and overarching approach to learning.

The implication for this finding is that lecturers 
and educators can apply this finding to help them 
perform better practice. Thus, this finding is sig-
nificant for policy makers and educational stake-
holders, particularly in relation to polytechnics, so 
that they can provide appropriate policy and assist-
ance. Thus, this can improve the standard quality 
of output in polytechnics in particular, and higher 
education in general. Finally, this finding can be 
useful for similar settings, in both local and global 
contexts.
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ABSTRACT: Early childhood education is an effort to develop newly born children until they reach six 
years of age. Cognitive behavioral, social, emotional, self-reliance, moral values of religion, and language 
are some aspects of development at this education level. The process of language learning should be inten-
sive and maximal because they have fast-growing language skills. Moreover, the globalization era expects 
English to be taught at the early childhood education level. Interactive mobile games in smartphone devices 
can be selected as an alternative media for children language learning. This research develops an android-
based education game for early childhood to introduce English vocabulary. Two material and three media 
experts evaluated the function and feasibility of the developed media. The implementation of the media 
was done in an experimental class and then compared to the control class. The feasibility of media and 
material are 84.52% and 83.33%. The different level of vocabulary mastery in the experimental class is 
43.68% compared to the control class. It means that the media significantly supports the learning process.

express the idea, duplicate the letters, and recog-
nize their surroundings (Rule of Education Minis-
try No. 58 of 2009).

Learning a second and foreign language has 
been an important part of the education process. 
Gass (2013) stated that second language acquisi-
tion is the process of learning another language 
after the native language has been learned. Foreign 
language learning is different from second lan-
guage learning. It is most commonly done within 
the context of the classroom. The second language 
of the children in Indonesia is Bahasa Indonesia. 
Bahasa Indonesia acquisition is obtained from the 
child’s environment of life and from school. While 
English and other languages, such as Japanese, 
French, Spanish, and Chinese, are the foreign lan-
guages for Indonesian people.

From early childhood, English is learned in 
order to have English skills ability, so they can 
follow science and technology development. How-
ever, the teacher delivers the material using simple 
media, such as a paper flashcard image, which is 
less interesting for the students. Children will be 
more interested in learning if  the media is inter-
esting and fun. Because of that reason, teachers 
should use or provide interesting media for learn-
ing, especially when learning language. Learning 
media is used to convey instructional information 
and for teaching purposes. Learning using audio-
visual is one of the important aspects in the edu-
cation system. The learning process will be easy, 
attractive and effective when using audio-visual 
media (Bal-Gezegin, 2014).

1 INTRODUCTION

In Indonesia, early childhood education is an 
effort from the government to develop newly born 
children until they reach six-years-old. Education 
stimulation is given to support children’s mental 
and physical growth and development in order to 
have the readiness to enter further education level 
(Law No. 20 of 2003). Cognitive behavioral, social, 
emotional, self-reliance, moral values of religion, 
and language are some aspects of development in 
early childhood education.

In early childhood, language needs to be devel-
oped because it cannot be separated from the 
social life. Language is a means of communication 
to express ideas and knowledge between people. 
Because of that reason, learning language should 
be started from early childhood through formal or 
informal education. Perizade and Suhery (2012) 
said that kindergarten (TK) or Raudhatul Athfal 
(RA) is an example of formal early childhood edu-
cation. Moreover, they also said that play group 
(KB), child care (TPA), and other similar edu-
cation formats at the same level are examples of 
informal early childhood education.

Seefeldt and Wasik (2007) indicated that the 
language development of three- to five- year-old 
children is growing very fast. They have already 
mastered 900 to 8,000 words. There are three 
scopes of early childhood language development; 
they are accepting language, revealing language, 
and literacy. At that age, the children are taught to 
listen, know the vocabulary, understand the story, 
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Mobile learning (M-Learning) is one of the 
audio-visual learning processes that are performed 
by using a mobile media device (Mehdipour & 
Zerehkafi, 2013). The learner can learn anywhere 
and anytime using mobile devices (Crescente & 
Lee, 2011). A mobile game is an example of 
M-Learning which is currently developed. It is 
applied to a smartphone or mobile phone device. 
In education, mobile games not only stimulate 
children’s interest in learning but also encourage 
and promote the development of language, criti-
cal thinking, emotional development, intelligence 
and imagination in children. Therefore, education 
games have an important role to develop children 
in their play activities (Ni & Yu, 2015). One of the 
platforms used for developing M-Learning is the 
Android operating system. The aim of this research 
is to develop an android-based education game for 
early childhood to introduce English vocabulary.

Android is an open-source software stack which 
includes an operating system, middleware and key 
applications along with a set of Application Pro-
gramming Interfaces (APIs) that are used to design 
a mobile application using the Java programming 
language. Android-based applications can be cre-
ated, developed independently, easily downloaded, 
and used in accordance with the user’s needs. 
Android has Linux-based version 2.6. system serv-
ices such as security, memory management and 
process management, controlled by Linux (Holla & 
Katti, 2012).

2 METHOD

The method used in this research is the R&D for 
developing the education games, while the imple-
mentation of the education game in English class 
in kindergarten uses a quasi-experimental design; 
the post-test only controls group design.

The process of developing an educational game 
includes: map-making the material, flow charts, 
activity diagram, and layout design of the game, 
which is then processed by using Audacity, Core-
lDraw, and Adobe Flash CS6 X7 software. Then 
the results of the educational game are tested for 
the feasibility of the media and material aspects. 
The feasibility testing of media and material 
aspects is based on ISO 9126 and the multime-
dia quality criteria. The tested education game is 
revised and improved, and then tested before it is 
implemented. The stages of the education game 
development process can be seen in Figure 1.

The purpose of map-making the material is to 
facilitate the grouping of material in the product cre-
ation process of the educational game application. 
There are two themes, six sub-themes and 24 vocabu-
laries that are incorporated into the education game, 
which is the introduction of English vocabulary.

The main menu of the game has four menu but-
tons: Learn, Let’s Play, Hints, and Exit. The ‘Learn’ 
menu is for learning the English vocabulary process. 
Children can learn 24 kinds of English vocabulary 
in accordance with the themes in the education 
game. The ‘Let’s play’ menu has three types of 
games: matching games, puzzle games and guess-
the-picture. These three types of the game use 
the drag and drop concept, moving an object to a 
predetermined place. If the object is in the correct 
place, it will proceed to the next level. The ‘Hints’ 
menu contains the instructions regarding the usage 
of applications, and the ‘exit’ menu is for exiting the 
applications. The education game application has an 
easy-to-use design for the children. There are sound 
and back buttons in each page menu. The sound 
button is used to turn on and turn off the sound. The 
back button is for returning to the previous page.

The implementation process was in TK Islam 
Al Furqon Rembang, using a quasi-experimental 
method. The experimental design used in this 
research is the design of experiment Post-test Only 
Control Design. This quasi-experimental method 
used a group or class that was used as the experi-
mental group and the control group. The experi-
mental class was treated using the education game 
application as a media of learning, while the con-
trol group did not get the similar treatment. The 
homogeneity of the control class and experimen-
tal class before the learning process is assumed to 
be equal (zero) because the children had not been 
taught the same vocabulary in English language 

Figure  1. The stages of education game development 
process.
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learning materials beforehand. Then both classes 
were given a post-test to determine the level of 
mastery of the English vocabulary. The post-test is 
an oral test that relates to the learned vocabulary.

Purposive sampling is used in this research. The 
consideration for determining the sample in this 
study is that the sample has the same capabilities 
and characteristics. The population of this study 
was 76  six-year-old children. They were divided 
into five classes (B1–B5). There were 29 children 
for each control class and experimental class 
(B1–B4). The determination of control class and 
experimental class was conducted by a coin toss. 
The rest of the other children were treated as the 
initial test responder of the education game.

The data collection technique in this research 
includes observation, interviews, questionnaires 
and oral test. The data analysis includes descriptive 
analysis results of the questionnaire, normality test, 
homogeneity, independent sample t-test, and the 
calculation of the difference level of English vocab-
ulary mastery percentage. The normality, homoge-
neity, and difference test use SPSS version 23. The 
requirement of normality and homogeneity tests is 
if  p-value or significance value (.sig) is greater than 
the significance level (α) of 5% (.sig > 0.05), it can 
be concluded that the data is normally distributed. 
Moreover, the data variants of the control class 
and experimental class are similar. While in a dif-
ferent test, if  the p-value or significance value (.sig) 
is smaller than the significance level (α) of 5% (.sig 
< 0.05), it can be concluded that there are differences 
in the level of mastery of the English vocabulary 
between the control class and experimental class.

3 RESULT AND DISCUSSION

By playing the education game, children can learn 
24 kinds of English vocabulary with the specific 
themes. This application provides fun-learning for 
children with its images and activities. There are 
several images that belong to each theme. Children 
can hear or listen to the pronunciation of the object 
when they touch the image. Moreover, they can do 
some activities through several games in this appli-
cation, such as: matching game, puzzle game, and 
guess-the-picture game. In matching game, chil-
dren should match the similar object. It trains the 
children in recognizing some object images. While 
in the puzzle game, children will arrange a puzzled 
object image. To check the children’s memorizing 
skill, they can play a guess-the-picture game. In 
this game, children should guess the object image 
by arranging letters. Some screenshots of the edu-
cation game layout can be seen in Figure 2.

The media and material of the education game 
were tested by the experts: two media experts and 
three material experts. The media experts tested 

the efficiency, usability, reliability, and portability 
aspects for the media. While for the material test, 
it consisted of learning, media layout, content, and 
program aspects. The experts did the evaluation by 
filling in the questionnaire.

The evaluation result can be seen in Table 1 and 
Table 2. Both of the tests got a very good result. 
The usability and program aspects reached the 
highest score for both media and material tests. 
The use of the audio-visual concept was easy to 
understand by the users. So, this applied education 
game is good to be the alternative learning media 
in the early childhood education process, especially 
in learning English.

The education game was implemented in the 
learning process in the experimental class. While in 
the control class, the children were treated using 
a common method of learning. From 24 learned 
vocabularies, the children in the control class can 
master 9.55 words per child on average. The result 
in the experimental class shows that the children 
mastered 13.72 words per child on average. The 
difference level of English vocabulary mastery, 
can statistically be proved by using a different test 
after normality and homogeneity tests. The result 

Figure  2. Education game layout (a) “learn” menu; 
(b) one of learned vocabulary; (c) “game” menu.
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of normality post-test in the experimental class 
and control class is that both of the classes have 
normal distribution. Moreover, both of the classes 
also have similar variants and homogenies. The dif-
ferent test analysis result shows that the p-value of 
0.012 is smaller than a predetermined significance 
level which is equal to 0.05, so it can be concluded 
from the results of different test analysis that there 
are significant differences regarding the mastery 
of vocabulary between the experimental class and 
control class. The magnitude of differences in levels 
of English vocabulary mastery in the experimental 
class and control class is 43.68%.

The introduction of the English vocabulary 
education game attracts the attention of the chil-
dren in learning to improve the mastery of vocabu-
lary. The result of the oral test vocabulary mastery 
in the experimental class earns a higher average 
than the control class. It is also reinforced by the 
record results of observation, interviews and docu-
mentation during the process of the research. The 
children became more enthusiastic in the learning 
process when they used an education game.

There are some words that still cannot be mas-
tered by the children in the control class and exper-
imental class. Some vocabulary that is difficult to 
master by children are: traffic light, mountain, 
square and triangle. The children still find it dif-
ficult to master vocabulary that consists of more 
than one word, like traffic light. It is because of the 
very limited English language skills of the children. 
They find it so difficult to master the vocabulary, 
although assisted by the education game that has 
been developed. Another vocabulary which still 
cannot be mastered by the children is that which 
has two vowels appearing together such as moun-
tain, square, and triangle. In English learning, it 
is called a diphthong. Pronunciation of words 

containing the diphthong is different from writing 
so that the children have difficulty in spelling the 
word. Learning about the words that contain the 
diphthong needs to be done repeatedly so that chil-
dren can master these words.

4 CONCLUSION

The introduction of an English vocabulary 
android-based education game with audio-visual 
for early childhood is eligible for use for early child-
hood learning media after the test on the media 
and material by the experts. The results of the 
media and material tests are 84.52% and 83.33%, 
with very good category. There are significant dif-
ferences regarding the vocabulary mastery if  the 
children use the education game. The different level 
of English vocabulary mastery in the experimen-
tal class is 43.68%, compared to the class that uses 
conventional learning. The use of a smartphone for 
the learning process has some advantages, such as: 
it is interactive, can be used everywhere and any-
time, and it is an integration of image, animation, 
graphic, sound and text.
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Table 1. Media test result.

Aspect Percentage (%) Category

Efficiency 85.71% Very Good
Usability 87.50% Very Good
Reliability 80.00% Good
Portability 84.38% Very Good

Average 84.52% Very Good

Table 2. Material test result.

Aspect Percentage (%) Category

Learning 83.33% Very Good
Media Layout 77.08% Good
Content 80.56% Good
Program 90.00% Very Good

Average 83.33% Very Good
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ABSTRACT: Based on previous observation, it was found that the implementation of graphic design 
teaching using lectures and guided practice has not demonstrated independent learning. The purpose 
of this research was twofold: (1) the development of a multimedia-based learning model for graphic 
design in an Electronic Engineering Department; (2) to test the validity, practicality and effectiveness of 
this Multimedia-Based Graphic Design Learning Model. We used a Research and Development (R&D) 
approach, based on the design principles of Plomp (2013) and consisting of three phases: preliminary 
research, a prototyping phase, and an assessment phase. The data in this research consisted of quantita-
tive data. The research into the development of a Multimedia-Based Graphic Design Learning Model for 
an Electronic Engineering Department proved successful, giving rise to the conclusion that its use was 
more effective than conventional instructional models by improving students’ learning results, and their 
cognitive, affective, and psychomotor skills. The development and implementation of an instructional 
Multimedia-Based Graphic Design Learning Model was shown to be valid and practical.

According to Riyanto (2006), graphic design 
is a form of applied painting (picture) that gives 
freedom to a designer to select, create, or adjust 
the shape of elements such as illustrations, photo-
graphs, text, and lines on a surface for the purpose 
of generating and communicating a message. It 
involves pictures and signs that use typographi-
cal or other media such as photography. Graphic 
design is generally applied in the advertising world, 
packaging, and film, among many others. Many 
occupations are affected by the development of 
computer technology, and one of the fields that is 
most affected is graphic design.

In pre-research observations conducted in the 
Information Engineering Studies Program of the 
Engineering Faculty of Padang State University, it 
was found that the learning of graphic design by stu-
dents is limited by the use of the conventional meth-
ods of lecturing and practical guidance (50% lectures 
and 50% guided practice). That case made the stu-
dents merely memorize the steps of how to design.

The lecturing method is also not appropriate for 
subjects which focus on psychomotor skills. The 
learning process is successful if good results can be 
obtained and the learning material delivered can 
be applied. The material delivered in the subject of 
graphic design is very useful in the supply of student 
knowledge, and the attitudes and practical skills 
required for graphic design to be applied in practice.

Recognizing the learning limitations of graphic 
design instruction in the Information Engineering 
Studies Program, Engineering Faculty, Padang 

1 INTRODUCTION

The Education for All Global Monitoring Report 
is published by UNESCO every year and contains 
the results, from 120 countries, of monitoring the 
education world. In the 2012 report, the Educa-
tion Development Index (EDI) placed Indonesia 
in 64th position. A survey by PERC (Political and 
Economic Risk Consultancy) and UNDP (United 
Nations Development Program) stated that the 
education system in Indonesia was the worst in the 
Asia region (of 12 nations surveyed).

One indication of the low education quality 
in Indonesia can be seen from the average learn-
ing results still being low (Sudrajat, 2009) so that 
efforts to improve these learning results are needed. 
One way to improve learning results is through the 
use of learning media.

Media is anything that can be used to deliver a 
message from a sender to a receiver, which can stim-
ulate the mind, feelings, concerns, interests and the 
student’s attention to the learning process. Media 
use in teaching and learning is important, because 
by using media, educators can be expected to help 
in delivering material learning. Lecturers should be 
more wise and precise in selecting media. One of 
the most effective media is electronic media, such 
as computers, radio, and OverHead Projectors 
(OHPs). However, such media can only be used in 
certain places, such as those areas which have elec-
tricity. In rural areas without electricity, the solu-
tion must be manual use and simple media.
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State University, a strategy is needed for the devel-
opment of a learning model for students of graphic 
design. Various models can be developed to sup-
port students of the graphic design subject in the 
Information Engineering Studies Program, one of 
them being through the development of a Multi-
media-Based Graphic Design Learning Model.

Based on the explanation above, if  the two 
concepts are combined, multimedia learning can 
be defined as multimedia applications used in 
the learning process. In other words, a multime-
dia message is useful to distribute learning (in the 
form of knowledge, skills and attitudes) and that 
can stimulate feelings choices, concerns and the 
willingness to make learning occur intentionally 
and in control.

Based on the problems of graphic design 
instruction described, the purpose of this research 
was to:

1. Develop and produce a Multimedia-Based 
Graphic Design Learning Model;

2. Determine the validity, practicality and effec-
tiveness of this Multimedia-Based Graphic 
Design Learning Model.

2 RESEARCH METHODS

The method of this study is Research and Develop-
ment (R & D), which is included into the “need to 
do” category. The research results used to assist in the 
work will also be used to help in the work implemen-
tation and if that work is helped by the R&D results 
it will be more productive, effective and efficient. 
The development model followed in this research is 

the general model of design development described 
by Plomp (2013), which consists of three stages or 
phases, namely, preliminary research, a prototyping 
development phase and an assessment phase.

3 RESULTS AND DISCUSSION

3.1 Needs analysis results

The initial investigation in the preliminary research 
involved a needs analysis of the competencies asso-
ciated with graphic design learning, based on the 
achievement level of the respondents.

As shown in Figure  1, it can be seen that of 
the 16  indicators or competencies associated 
with graphic design learning, one indicator (i.e. 
6.25%) was identified as ‘Very needed’. Five indi-
cators (31.25%) were analyzed as ‘Required’, and 
ten indicators (62.50%) were placed in the ‘Quite 
needed’ category.

3.2 Results of prototype design

To build a model of learning we must pay atten-
tion to the basic elements of the model. According 
to Joyce et al. (2008), there are five basic elements 
involved in building a model (see Figure 2), namely: 
(1) syntax, which defines the operational steps 
of learning; (2) social system, which defines the 
atmosphere and norms of learning; (3) the prin-
ciples of reaction, which describes how teachers 
should regard, treat, and respond to their students; 
(4) the support system, which is all the facilities, 
materials, tools, or the learning environment that 
supports learning; (5) instructional and guidance 

Figure  1. Result of needs analysis of graphic design learning based on the criteria of achievement level of 
respondents.
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effects, which are a form of learning result that is 
obtained directly by meeting goals (instructional 
effects), and the results of learning beyond simple 
goals (guidance effects).

This fifth component of the model is con-
structed from several aspects. More detail about 
the construction and function of components of 
the Multimedia-Based Graphic Design Learning 
Model are explained below.

3.3 Formative evaluation (Validity)

The purpose of this assessment is to conduct a 
more in-depth assessment about the products 
revised. The assessment conducted is a summa-
tive evaluation, which involves the validity test, the 
practicality test and an effectiveness test. The focus 
is on testing that the Multimedia-Based Graphic 
Design Learning Model that is developed is valid, 
practical and effective.

1. Validity of the Graphic Design Learning Model 
Book

The results of the assessment (validity) of the Mul-
timedia-Based Graphic Design Learning Model 
are shown in Table 1.

Based on the results of the validity test, the Mul-
timedia-Based Graphic Design Learning Model 
was categorized as very valid. These results were 
obtained after rating by three validators. The aver-
age value for the three aspects of the assessment was 
4.22, giving an overall achievement level of 84.44%.
2. Formative Evaluation (Practicalities Test)
The practicalities tests was conducted to assess 
the practicality of the book aspect of the 

Multimedia-Based Graphic Design Learning 
Model. It was completed by a lecturer who teaches 
the graphic design subject.

Based on Table  2, it can be concluded that the 
average score for the practicality of the book(s) of 
the Multimedia-Based Graphic Design Learning 
Model was 4.23, giving an achievement level of 
84.56%, and it was categorized as ‘Good’ in terms 
of practical criteria, meaning that the result of the 
practicalities test is that the book of the Multime-
dia-Based Graphic Design Learning Model can be 
applied.
3. Product Implementation Results (Effectiveness 

Test)
a. Description of data for graphic design 

learning
 In describing the data, the researchers will con-
sider each set of supporting data in turn and 
address the problems that have been posed in 
this research. In this section, the data infor-
mation obtained from the field/respondents is 
processed, which is used by applying descriptive 
statistical analysis in order to see the trend in the 
spread of data.

1. Value of Graphic Design Learning in Control 
Class

Based on assessment of data for graphic design 
learning in control class.

Based on the calculations shown in Table  4, 
25.00% of respondents obtained an average score 
in graphic design learning (post-test), 35.00% of 
respondents obtained a score below the average, 
and 40.00% of respondents obtained a score above 
the average.
2. Value of Graphic Design Learning in Experi-

mental Class
Based on values of data from application of Mul-
timedia-Based Graphic Design Learning Model in 
experimental class.

Based on the calculations shown in Table  5, 
that 6 (30.00%) of respondent obtained an average 

Figure 2. Conceptual framework for Multimedia-Based 
Graphic Design Learning Model.

Table 1. Results of validity test for the Graphic Design 
Learning Model.

No. Assessment aspect

Assessment result

Average TCR Category

1 Supporting theory 4.56 91.11 Very good
2 Structure of 

Multimedia-Based 
Graphic Design 
Learning Model

4.11 82.22 Good

3 Learning result 
desired

4.00 80.00 Good

Final average 4.22 84.44 Good
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score from score learning result Graphic Design 
(posttest), 9 (45.00%) of respondents obtained 
score below the average price, and 5 (25.00%) of 
respondents obtained score above the average price.
3. Testing Requirements Analysis Data
Testing of the research hypothesis used t-test anal-
ysis. T-test analysis can be applied if  the data are 
analyzed complete in several condition.

a. Normality Test
 The data was processed through a Kolmogorov–
Smirnov normality test to obtain an indication 
of the normality of data distribution in each of 
the two classes, as shown in Table 6.
  As shown in Table 6, the significance value for 
the variable of the learning results of the con-
trol class is 0.706 >0.05. The normality test of 
the variable learning results of the experimen-
tal class produced a significance of 0.759 >0.05; 
this means that the variable data of the learning 
results from the experimental class and the con-
trol class follow the normal distribution.
b. Homogeneity Test
 A homogeneity test is conduct to see if  the 
research data associated with the learning 
results of the two different classes had the same 
variance (were homogeneous) or not.
  The analysis results in Table 7 show that the 
significance probability of each variable is more 
than 0.05, meaning that the data of this research 
is homogeneous and we can proceed to the anal-
ysis of hypothesis testing.
c. Hypothesis Testing
 The hypothesis testing in this research was con-
ducted using the t-test. It is used to present the 
result of the data processing in terms of the dif-
ference in learning results between students in a 
control class and those in an experimental class 
using the Multimedia-Based Graphic Design 
Learning Model.

Table  2. Assessment result of practicality of book of 
Multimedia-Based Graphic Design Learning Model.

No. Assessment aspect

Assessment result

Average TCR Category

1 Clarity of instruction 
used in model

4.42 88.33 Good

2 Competency achievement 
and purpose of 
learning

4.17 83.33 Good

3 Student response 4.00 80.00 Good
4 Difficulty level 

implemented
4.22 84.44 Good

5 The time precision 4.33 86.67 Good

Average 4.23 84.56 Good

Table 3. Value frequency distribution of graphic design 
learning in control class.

No.
Interval 
class

Frequency 
(absolute)

Frequency 
(relative) (%)

1 56–59  2  10.00
2 60–63  5  25.00
3 64–67  5  25.00
4 68–71  6  30.00
5 72–76  2  10.00

Total 20 100.00

Table 4. Value frequency distribution of graphic design 
learning in experimental class.

No.
Interval 
class

Frequency 
(absolute)

Frequency 
(relative) (%)

1 70–73  2  10.00
2 74–77  7  35.00
3 78–81  6  30.00
4 82–85  3  15.00
5 86–90  2  10.00

Total 20 100.00

Table 5. The results of data normality testing.

Variable

Kolmogorov–Smirnov

Statistic N Sig.

Learning results of 
control class

0.703 20 0.706

Learning results of 
experimental class

0.671 20 0.759

Table 6. The results of homogeneity testing.

Research variable Sig. Result

Learning results of 
control class

0.168 Homogen

Learning results of 
experimental class

0.221 Homogen

Table  7. T-test of student learning results in control 
class with student results in experimental class using 
Multimedia-Based Graphic Design Learning Model.

Variable Mean n SD t Sig.

Learning result 
Class experiment

78,00 20 4,98 10,225 0,000

Learning result 
Class control

65,30 20 4,78



157

  From the calculated t test above shows that 
the t calculate = 10.225 > t table = 1.72 signifi-
cance level α = 0.000 it means that H0 is rejected 
and H1 accepted, thus the hypothesis that there 
is a difference of student learning result in con-
trol class with learning result student in learn-
ing Experiment Class by used Graphic Design 
Learning Model—Multimedia Based is accept-
able. This is also shown with significant level is 
0.000 < 0.05, which means that shows there are 
significant differences between Student Learn-
ing result in Experiment Class of Graphic 
Design Learning Model-Multimedia Based 
with learning graphic design in Control Class 
(Conventional).

4 CONCLUSION

Based on the results from the development and 
testing of a Multimedia-Based Graphic Design 
Learning Model for the Information Engineering 
Studies Program of the Engineering Faculty of 
Padang State University the following conclusions 
can be drawn:

1. The development through the design process 
described by Plomp (2013) consisted of three 
phases. The Multimedia-Based Graphic Design 
Learning Model that was created defined a syn-
tax that described five phases of learning: 1. 
Introduction and Review (expressed the objec-

tives and established motivation); 2. Presenta-
tion (Presentation of learning graphic design 
by using multimedia); 3. Guidance Practice 
(Practice Guidance by using Graphic Design 
module); 4. Independent Practice (Independ-
ent Practice Learning by using Graphic Design 
module and Multimedia Applications Help); 5. 
Evaluation.

2. A valid Multimedia-Based Graphic Design 
Learning Model was generated that was practi-
cal in application and effective in support of the 
learning process in graphic design.
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Learning computational thinking through introductory programming 
at the engineering faculty of the State University of Surabaya

E. Hariadi
Universitas Negeri Surabaya, Jawa Timur, Indonesia

ABSTRACT: High-order thinking is a capability that in the 21st century should be owned by every 
graduate of a college. Computational thinking concerns how to solve the problem with an approach 
which uses the principles of computer science. The purpose of this research is to apply the concept of 
computational thinking into the teaching/learning process and produce an assessment model of com-
putational thinking. Computational thinking is a new way to solve problems and can be taught through 
programming of the visual language Scratch. The basic ideas of computational thinking are: 1) a way 
of solving problems and designing systems; 2) how to use various abstractions, understand and solve 
the problems more effectively; and 3) think in algorithms and use the concept of mathematics to solve 
the problems with more convincing results. The concepts of computational thinking as taught through the 
visual programming language Scratch are: sequence, variable, conditional, iteration, and procedure. The 
easiest of these to learn is sequence, while the most elusive concept is procedure. Students’ programming 
abilities consist of two domains, namely, mastery of programming theory and programming practice. The 
first ability is measured by multiple-choice items, while the second is measured by performance assess-
ment items. To obtain a composite score, the raw scores of multiple-choice and performance assessment 
are converted to a scaled score.

concept in computer science in general, and in pro-
gramming language in particular (Howland et al., 
2009). The concept is to define instructions specifi-
cally and clearly to complete a process. The skills 
pertain to the writing of step-by-step program 
instructions to stimulate the way that the program-
mer solves problems. Computational thinking also 
relates to the concept of flow control flow such 
as conditional statement, repetition, and branch-
ing in programming language. The skill can be 
transferred easily to a context outside of computer 
science.

The definition of  computational thinking has 
evolved from year to year. Wing (2006) introduces 
computational thinking as a universal skill that 
should be learned by every person. Computational 
thinking is not a programming and is not associ-
ated to certain software. Wing (2006) defines com-
putational thinking as ‘solving problems, designing 
systems and understanding human behavior that 
draws on concepts fundamental to computing’. 
According to the definition, computational think-
ing is abstraction and automation. Wing et al. 
(2011) improve the definition by stressing the role 
of  information-processing: ‘Computational think-
ing is the thought processes involved in formulating 
problems and their solutions so that the solutions 
are represented in a form that can be effectively car-
ried out by an information-processing agent’.

1 INTRODUCTION

How can we prepare learners to succeed in the 
21st century? This is an important question to 
educators, parents and the community. The qual-
ity of life, welfare, and economic competitiveness 
depends on a better readiness to face the 21st cen-
tury. In the era of industry with high technology, 
a change in the types of dexterity and skills will 
be more complex. The skills needed by students to 
face the 21st century are communication problem-
solving and inter-personal skills. (Partnership for 
21st Century Skills, 2003).

In the 21st century, information and commu-
nication technology grows rapidly. The develop-
ment covers various aspects of life. Information 
and communication technology skills require not 
only technical skill, but also demand mental and 
problem-solving skills.

Wing explains computational thinking as solv-
ing problems, designing systems and understand-
ing human behavior by drawing on the concept 
fundamental to computer science (Wing, 2006, 
p. 33). After Wing articulated this idea, research-
ers focused on the relationship between compu-
tational thinking and other fields (Bundy, 2007). 
Other researchers tested the implication of com-
putational thinking (Deming, 2007). The com-
putational thinking skill represents an important 
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Computational thinking as a process cannot be 
taught only through memory, but needs to be dem-
onstrated as experience from practice, in the same 
way that a person becomes proficient in reading and 
writing through practice. Computational thinking is 
a combination of some skills: when someone solves 
problems as computation, he first develops a model 
of the problem, and then goes through the process 
of solving the problem; both aspects rely on a model 
and principles based on a method of computation. 
Thus, in computational thinking, the thinking proc-
ess involves two basic skills: computation skills and 
problem-solving skills.

Computation skill derives from the principle of 
computing. Reddy and Sarma (2015) identify six 
categories of computing principles: logical reason-
ing; algorithm; decomposition; abstraction; pat-
tern and generalization; and evaluation.

Computational thinking is a relatively new 
approach to solving problems. The basic ideas 
of computational thinking are: 1) how to solve 
the problem and design the system; 2) how to use 
various abstractions, and understand and solve 
problems more effectively; and 3) how to think in 
algorithms and use mathematical concepts to solve 
problems more convincingly (Lu & Fletcher, 2009). 
Computational thinking is not about asking people 
to think like computers, but about how to develop a 
set of the mental skills required to resolve complex 
human problems (Wing, 2006). Computational 
thinking looks at the problem in a systematic way, 
step-by-step, and breaks down a big problem into 
smaller parts. It is a basic skill that can be learned 
by everyone, not only computer experts and many 
educators argue that computational thinking 
should be part of education, together with other 
basic skills such as reading, writing, and arithmetic.

Scratch is a visual programming language 
created by researchers from the Massachusetts 
Institute of Technology in 2007. The purpose of 
Scratch is to create animation, games and inter-
active art. Although Scratch is easily understood 
by young people, the concept of Scratch cannot 
be separated from the concept of computational 
thinking as it is in other programming language. 
When students compose animation, interactive 
stories, games, music, or artwork with Scratch, 
they simultaneously learn about ideas of comput-
ing and mathematics. In the creation of Scratch 
programs, the students learn concepts of comput-
ing, such as iteration and conditionals. They also 
acquire an understanding of important aspects 
of mathematical concepts such as coordinates, 
variables, and random numbers. The concepts of 
computational thinking in visual programming 
languages are summarized in Table  1. (Malan & 
Leitner, 2007; Maloney et al., 2008; Ruthmann 
et al., 2010).

2 METHOD

The research is the implementation of teaching 
of the visual programming language Scratch to 
students from the Informatics Education study 
program at the Engineering Faculty of Universi-
tas Negeri Surabaya. The subject of the research 
consisted of 39 students. The topics taught are the 
concepts of computational thinking in the visual 
programming language Scratch, summarized in 
Table 1 below.

Every topic was taught for two meetings. Every 
meeting took 100 minutes. The learning model used 
was direct instruction. With this model, the teach-
ers firstly conveyed the purpose of students learn-
ing a visual programming language and its relation 

Table 1. Concepts of computational thinking.

Concept 

Sequence 

Iteration 

Condition 

Variable 

Procedure 

Description 

Make 

programs 

in sequence 

Forever 

and 

repeat 

used for 

iteration 

Check if 

and 

if-then for 

condition 

Category 

variable 

enables 

students 

to make 

new 

variables 

Make a 

sub-

program 

called by 

other 

programs 

Sample 
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to computational thinking. Next, the teachers pre-
sented programs that became models, and finally the 
teachers gave guidance on how to create programs 
using the visual programming language Scratch. Stu-
dents had to implement what they designed. Every 
session, students developed prototype programs of 
every topic. The contents of each concept of compu-
tational thinking are summarized in Table 2.

3 RESULTS AND DISCUSSION

After completing the course, students undertook 
a performance assessment and paper and pencil 
test. The performance assessment consisted of five 
items, while the paper and pencil test consisted of 
50 multiple-choice items. The five items of perform-
ance assessment tested the concepts of computa-
tional thinking: sequence, variables, conditionals, 
iteration, and procedure. Similarly, the paper and 
pencil test measured the same concepts, with each 
concept being assessed by ten multiple-choice 
items. The results of both the performance assess-
ment and paper and pencil tests were analyzed. 
The results of performance assessment were ana-
lyzed using classical test theory, while the results of 
the paper and pencil test were analyzed using Rash 
model, whose items respond to the theory of one 
parameter, and classical test theory. The Test Anal-
ysis program (Brooks, 2014) was used to estimate 
index difficulty (p) based on classical test theory, 
while the Conquest program (Wu, 1998) was used 
to estimate item parameters (β) based on item test 
theory. The results of the analysis of the perform-
ance assessment are summarized in Table 3.

Table 4 shows a summary of the analysis of item 
parameters (β) and difficulty index from multiple 
tests. Item parameter is a point on the ability scale 
where the probability of answering correctly is 
equal to 0.5. The parameter is a location param-
eter, indicating a position on the item characteris-
tic curve in conjunction with the ability scale. The 
greater a location parameter, the greater the ability 
required by students to obtain a 50% possibility of 
answering correctly. The location parameter mini-
mum is -3.20, and location parameter maximum is 

4.19. According to classical test analysis, the dif-
ficulty index has a range from 0 to 0.90.

The correlation between parameter β and diffi-
culty index is shown in Figure 1. The correlation 
index was −0.92.

The final task given to students was the five 
items of performance assessment. Task analysis 
was conducted to establish which concepts were 
understood by students as being easy and which 
were difficult. The analysis was based on a scoring 
rubric of  performance assessment. All items have 
scoring levels 0, 1, 2, 3, and 4. Level 0 indicates 
that students could not do their task at all. Level 
4 indicates that students were able to perform 
the tasks very well. The distribution of students’ 
responses to performance assessment is summa-
rized in Table 5.

Figure  2 shows a bar chart of the students’ 
responses in relation to programming tasks. The 
concept of variables was very easily understood 
by the students. Around 95% of the students could 
handle the concept of variables up to Level 4. The 
concepts of sequence and conditionals were some-
what more elusive than the variables concept with 
only 23% of students able to handle these concepts 
to Level 4, while even fewer students (18%) were 
able to handle the concept of iteration to Level 4. 
The most elusive concept was procedure: only 3% of 
students were able to handle this concept to Level 4.

Mastery of programming theory was measured 
by 50 multiple-choice items. The raw score statis-
tics are summarized in Figure 3.

Mastery of programming practice was meas-
ured by five performance assessment items. The 
raw score statistics are summarized in Figure 4.

Table 2. Content of visual programming concepts.

Concept Content

Sequence Command of motion, pen, sound, looks
Variables Data type, operator
Iteration Iteration block, counter, nested loop
Conditionals Comparison operations, logical 

operations, conditional
Procedure Sending and receiving message, modular 

programming, and recursion

Table  3. A summary of analysis of performance 
assessment.

No Concept Difficulty index Discrimination

1 Sequence 0,41 0,42
2 Variables 0,90 0,13
3 Conditionals 0,30 0,55
4 Iteration 0,23 0,39
5 Procedure 0,15 0,11

Table 4. Summary of the analysis of item parameters 
(β) and difficulty index.

Parameter (β) Difficulty index (p)

Mean  0.00 0.48
Std. Dev.  1.49 0.27
Minimum −3.2 0
Maximum  4.19 0.90
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The combination of  multiple-choice and per-
formance assessment items to form a total score 
(composite score) needs to be weighted, but as 
the time taken for the tests of  programming the-
ory and programming practice was similar at 90 
minutes each, both types of  items were weighted 
equally. To obtain a composite score, each raw 
score was converted to a standard score. Both 
standard scores were summed and divided by 
two. Next the composite score was converted to a 
0–100 scaled score. The distribution of  the com-
posite score is summarized in Figure 5.

4 CONCLUSION

The concepts of computational thinking taught 
through the visual programming language Scratch 
are sequence, variables, conditionals, iteration, 
and procedure. The easiest concept to learn was 
sequence, while the most elusive concept was 
procedure. Students’ programming abilities consist 
of two domains: mastery of programming theory 
and mastery of programming practice. The first 
ability was measured by multiple-choice items, 

Figure 1. Correlation between β and p.

Table 5. Students’ responses (%).

No Level concept 0 1 2 3 4

1 Variables  5.12  0  0  0 94.87
2 Sequence 46.15  2.56 10.25 17.94 23.07
3 Conditionals 56.41  7.69 12.82  0 23.07
4 Iteration 64.1 12.82  5.12  0 17.94
5 Procedure 64.1 17.94 12.82  2.56  2.56

Figure 2. Percentages by level of students’ responses.

Figure 3. Raw score of programming theory.

Figure 4. Raw score of programming practice.

Figure 5. Composite score.
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and the second ability by performance assessment 
items. To obtain a composite score, the raw scores 
of multiple-choice and performance assessments 
were converted to a scaled score.
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Design and development of animation-based multimedia to illustrate 
corrosion and coating processes for vocational learners
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ABSTRACT: The purpose of this research is to create an animation-based learning media of corrosion 
processes in the subject of Corrosion and Coating at the Department of Mechanical Engineering Educa-
tion, Universitas Pendidikan Indonesia, Bandung. The learning media program can be directly installed 
and accessed on personal computers for learning purposes. The research was conducted in 2016 and started 
with concept exploration to find the necessary product model, followed by its development through many 
test steps and correction procedures. The last step was product validation through quasi-experiments on a 
number of students taking the corrosion class. The result is animation-based interactive media that demon-
strates good criteria in terms of a media expert judgment value of 78.3%, students’ response of 83.0%, and 
a subject matter expert judgment value of 89.0%. Validity tests show that the media has a significant effect 
on the increase in the number of students who reach minimum standard competency.

Department of Mechanical Engineering Educa-
tion, shows that less than 40% of students tak-
ing the Corrosion and Coating subject managed 
to reach the minimum standard grade (Grade B). 
One of the reasons for this failure was that the stu-
dents were unable to acquire a deep understanding 
of the corrosion concept presented by the lecturer.

From the researchers’ point of view, it can be 
concluded that one of the factors affecting the 
education results is that the lecturer did not make 
optimal use of learning media in the lecturing 
process. The abstract concepts involved in corro-
sion and coating could not be fully understood by 
the students because they failed to visualize them 
clearly in their mind.

1.2 Problem statement

Formulation of research problem is as follows:

– How to develop learning media on the subject of 
corrosion (which has good criteria for corrosion 
and coating) using Macromedia Flash Pro-8.

– How will using learning media on corrosion and 
coating using Macromedia Flash Pro-8 on the 
subject of corrosion affect the learning result?

1.3 Research objective

The objective of the research is to create an anima-
tion-based multimedia of corrosion and coating 
which has good criteria and can be implemented 
in the learning process. It will be in the form of an 
executable file which can be directly accessed from 
a computer. The media should be able to support 

1 INTRODUCTION

1.1 Research background

Learning media has a significant effect on the 
achievement of learning objectives. As agreed by 
almost all education experts, using various kinds 
of learning media can drive students’ motivation 
and improve their learning achievement. Learning 
media can be understood as any kind of tool uti-
lized by people to deliver their ideas, opinions, or 
expressions to other people so that all of the infor-
mation is completely transmitted.

Nowadays, the use of animation-based multi-
media in the learning–teaching process has already 
been adopted in many education institutions, 
especially in Indonesia. One of them is animation-
based multimedia using Adobe® Flash software. 
The animation can visually represent abstract con-
cepts to make the subject easier to comprehend.

Corrosion and Coating is one of the subjects 
that students must take to fulfill their undergradu-
ate program in the Mechanical Engineering Edu-
cation Department at Universitas Pendidikan 
Indonesia (UPI), Bandung. The subject deals with 
the concepts of the corrosion process that occurs 
with corrosive materials, and the coating processes 
required to overcome said corrosion. In order to 
be capable in this subject, students must first have 
a deep understanding of the concept of corrosion 
before moving to the coating process, which is 
delivered after this topic.

An evaluation of the results data, ensuing from 
a research survey during lecturing processes con-
ducted during the first term of 2015–2016 at the 
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any kind of learning processes required by educa-
tional institutions.

2 LITERATURE REVIEW

2.1 Animation basic concept

The term animation comes originally from ‘anima’, 
which means soul or breath of life. Animation is the 
creation of living objects from dead ones (Harry & 
Herman, 1992, p. 2).

In the Kamus Besar Bahasa Indonesia, the 
Departemen Pendidikan National (Department 
of National Education of Indonesia) (2005, p. 53) 
states that an animation is a television program in 
the form of texts and pictures which mechanically 
and electronically brings to life objects on the screen.

Based on the two definitions above, the meaning 
of animation can be concluded as the technique 
and process of generating unreal objects to be 
seen as real-life objects. The motion in animation 
results from arranging picture frames in a sequen-
tial order according to the type of motion. Every 
frame stores one picture that corresponds to the 
required motion. By visualizing the frames contin-
uously on the screen, the ‘dead’ object will be seen 
as a real-life object. Thus, animation-based multi-
media is animated audiovisual media in the form 
of a series of pictures projected frame-by-frame so 
as to look ‘alive’ on the screen.

2.2 Previous research

Some previous research of utilizing animation-
based multimedia shows that this media has been 
proven to help increase vocational students’ prob-
lem-solving capability (Wahono, 2010); increase 
senior vocational school students’ ability to describe 
engineering drawings (Choirun et  al., 2000); and 
raise learning results for the subject of braking sys-
tems at senior vocational school (Beni et al., 2009).

3 RESEARCH METHOD

The research was started by observation to find out 
a required research product followed by product 
development through some testing steps (experts’ 
judgment, limited tests, and field tests), product 
revision process, and finally validation process.

On the basis of the Research and Development 
(R&D) method, the following research steps were 
conducted:

– Undertake a preliminary study of the course syl-
labus of Corrosion and Coating at the Depart-
ment of Mechanical Engineering Education at 
UPI, Bandung.

– Design and develop an animation program 
according to the course syllabus. This consisted 
of arranging the selected material course frame-
by-frame, storyboard making (setting, organiz-
ing, audio planning, editing, and proofreading), 
computer programming, and product evaluation 
through the judgment of experts.

– Limited testing of the developed animation-
based multimedia. The media was tested by 
implementing it with a small group of students. 
Response and feedback from the students was 
captured and analyzed.

– Validating the media. Validity testing was carried 
out through quasi-experimental research in which 
two groups of students were treated in different 
classes. The first group of 30  students took a 
course conducted with the animation media and 
a second group of another 30 students was sub-
jected to the course without using the animation. 
The evaluation results after the course were com-
pared and analyzed to establish the difference.

4 RESULT AND DISCUSSION

4.1 Nature of the course

The nature of the course of Corrosion and Coating 
requires students to be able to illustrate the move-
ment of ions on metal that causes the onset of cor-
rosion before they can understand it as a whole. 
The movement of ions is an abstract idea which 
cannot be delivered simply by using still images 
and media, and will be improved if  depicted with a 
movement that resembles the real movement of the 
ions. For that use, animation as a media could be 
an alternative learning method.

4.2 Design result

The design phase was composed of three activi-
ties: preparation of the flowchart, storyboards, 
and interface design. The flowchart describes an 
overall view of the animation. The storyboard is a 
design of the animation in each part, from sound 
up to the multimedia animation, and used as a ref-
erence for the development of interactive anima-
tion-based multimedia design. The interface of the 
media was made with a simple design that makes it 
easy for users to find the buttons to navigate from 
one frame to another.

The interface design consists of two parts, 
namely the main menu interface design and inter-
face design submission material. The main menu 
interface design is the main view of the anima-
tion that serves as the key navigator to explore 
multimedia features on the whole, while the material 
submission interface is displayed simply with a little 
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button, because this material relies on animated 
movement and sound to make users focus on it.

4.3 Development result

The first stage of development of the interactive 
multimedia-based animation began by making the 
interface a reference of the layout of components, 
and creating a storyboard as a reference for the 
animation and multimedia navigation in moving 
from one frame to another. The interface consists 
of the main menu interface and interface of mate-
rial in the form of animation.

The main menu display interface on the inter-
active multimedia-based animation is shown in 
Figure 1. On this main menu interface, the object 
that is created is an object in the form of naviga-
tion buttons to move to the display according to its 
name. The subjects assigned to these buttons are: 
profiles that describe the media creators; objectives 
which explain the direction of the learning process; 
material which captures the animated process of 
metal corrosion; an exercise as a means of evalu-
ation after viewing this multimedia display; and 
messages from the creators. It also contains graphs 
and text describing the corrosion of the metal as a 
background on this interface.

The display interface of material is shown in 
Figure 2. On this material interface there is an ani-
mation of corrosion, complete with sound, that 
accompanies the animation. When the ‘play’ but-
ton is pressed the animation will begin, and it will 
stop if  the ‘stop’ button is pressed. A button that 
will restore preview display was also created, as 
well as navigation buttons to explain the matter.

4.4 Testing result

4.4.1 Description of media expert judgment
The sheet format used by media experts for the 
judgment made on this measurement has a scale-
shaped research rating consisting of 15 statements. 
The data results of the judgment by the media 
experts can be seen in Table 1.

Based on Table  1, the percentage of the feasi-
bility of multimedia animation corrosion is 78.3%. 
The percentage of this animated multimedia is 
compared to proprietary percentage to get area eli-
gibility for multimedia animation where a percent-
age of 78.3% are at the interval with good criteria.

4.4.2 Description of user response
User response data in the research was used to 
assess the students’ response description of the 
media. The student response sheet format created 
on this scale-shaped research rating scale consisted 
of ten statements. This statement concerned the 
use of animation-based interactive multimedia in 
the development of competence in the corrosion 
and coating of metals.

The student response data aimed to establish stu-
dent interest in the media. Response data were taken 
from 30 students who had seen the animation-based 
interactive multimedia material on the corrosion 
and coating of metals. The student response data 
processing in general is presented in Table 2.

The results of student responses in Table  2 
describes the average interest of students toward 
interactive multimedia-based animation of 83.0%; 
this percentage is higher than the required number 

Figure 1. Main menu display.

Figure 2. Material display.

Table 1. Data of media expert judgment.

Acqusition

Mark

Total
4 
(SL)

3 
(L)

2 
(KL)

1 
(TL)

0 
(STL)

Summation 2 13 0 0 0 15
Score 8 39 0 0 0 47

Maximum 
score

60

Percentage 
(%)

78.3
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in which students are interested. Thus, this per-
centage is categorized as “interesting”.

4.5 Discussion

The animation-based interactive multimedia has 
proven to drive students’ learning interest. They 
become motivated and able to achieve learning 
objectives. This is in line with the opinion of Sudjana 
and Rivai (2005, p. 2) who stated that: ‘the media 
learning function in the learning process will further 
draw attention so as to cultivate motivation [for] 
study, and learning materials will [clarify] its mean-
ing so that it can be better understood by students and 
enable [them] to achieve the goals of learning’.

The result of the media experts’ judgment 
showed the feasibility of the media reached 78.3%, 
that is, it deserves to be used as a learning media.

Subject matter expert judgment undertaken 
before the media expert validation showed that 
89% is a worthy percentage. If  the matter needed 
no improvements or additions then the interac-
tive animation-based multimedia is worthy of 
implementation.

Before the process of application of the media, 
researchers first tried to test the student response. 
Response was given after students had looked 
through the media during the learning process by 
completing a statement sheet of student opinions. 
They include: level of media attractiveness, the 
way to operate the media, and the material con-
tained therein, as well as the look and sound of 
the narrative. Media response of the students indi-
cated that 83.0% of them had a good opinion of 
the animation media which means that it attracts 
students once they have seen it.

After using the multimedia animation in the 
learning process, the students’ learning results 
improved. The number of students reaching the 
minimum competency level increased to 73.91% 
(up from the previous value of 40%), with an aver-
age value of 80.43 points. These results indicate 
that the use of interactive multimedia-based ani-
mation can improve the results of study.

Based on the description of the research data, 
it can be stated that interactive multimedia-based 

animation is capable of improving learning results 
and encouraging motivation.

5 CONCLUSION AND 
RECOMMENDATIONS

Based on the findings and discussion of the results 
of the research, the conclusions are as follows:

– The animation-based multimedia of corrosion 
developed in the research has good criteria and 
deserves to be used in teaching and learning activ-
ities in the vocational institution of engineering.

– The results of the study show that the use of the 
multimedia animation of corrosion contributed 
to an increase in the number of students who 
achieved the minimum standard of competency 
from 40% to 73.91%.

Some recommendations according to the results 
of the research are as follows:

– The animation-based interactive media has 
proved that it can improve student learning out-
comes, and therefore its broader use in teaching 
and learning processes needs to be carried out 
and optimized.

– Vocational education at secondary level and in 
colleges needs to be equipped with computers and 
projector devices, along with the animation-based 
media, in order to improve students’ competency.
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Table 2. Data of user response.

Acqusition

Remark

Total
4 
(SL)

3 
(L)

2 
(KL)

1 
(TL)

0 
(STL)

Respondents  13  15  1  1 0 30
Score 520 450 20 10 0 1,000

Maximum 
score

1,200

Percentage 
(%)

83.0
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A comparative study of learning interest and creativity between 
male and female students
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ABSTRACT: The purpose of this study is to find out the difference in learning interest and creativity 
in handicraft subject between male and female second year students at SMP N 3 Tanjung Pura. The 
population is 107, and the sampling technique used is proportional random sampling. The average 
outcome for students’ learning interest (Variable X1) is 78, while the average outcome for X2 is 84.86. The 
average outcome for male students’ creativity (X1) is 84.25, while that of the female students’ (X2) is 83.22. 
From the result of the hypothesis analysis, it is found out that there is no significant difference between X1 
and X2, either in terms of learning interest or creativity. It can be observed from the result of the statisti-
cal analysis in which tsum = −0.002870846 for learning interest, and tsum = −0.00039365 for creativity. The 
result is interpreted by ttable with 5% significance level as much of 2.038 and 1% significance level as much 
as 2.741. Since tsum < t table, H0 is accepted.

assesses students in order to assist them in achiev-
ing the learning objectives, while the third scenario 
is to jointly assess how well learning objectives are 
achieved. Learning has been discussed by a number 
of educational psychologists, who propose a diverse 
definition and elaboration of the term. Learning is a 
common, everyday occurrence. Every man will learn. 
Mardianto (2009) mentions that: “learning is the 
absolute requirement to be clever in all things, both 
in terms of science as well as in terms of the field of 
skill or proficiency.” Creativity is also interpreted as 
a pattern of thought or idea that occurs spontane-
ously and imaginatively that reflects the results of sci-
entific discoveries and inventions in the mechanical 
creation (Purwanto, 2010). According to Moreno, 
as cited by Daryanto (2010), the important thing in 
creativity is not the invention of something that has 
never been known before, but rather the product of 
creativity it is something new for yourself. Aside from 
some definitions above, Kao, as cited by Ambarjaya 
(2012) argues that “we all have a wonderfully creative 
ability, and creativity can be taught and learned.” On 
the other hand, Campbell states “creativity is an idea 
or thought of humans who are innovative, powerful, 
and understandable.”

According to Supriadi (2004), handicraft lesson 
in junior high school aims for learners to have the 
following skills:

1. Ability to develop the knowledge and skills to 
make a wide range of craft products and prod-
uct technologies that are useful for human life.

2. A sense of aesthetics, appreciation of craft prod-
ucts, product technology, and objects from vari-
ous parts of the archipelago as well as the world.

1 INTRODUCTION

Learning outcomes are the skills possessed by stu-
dents after receiving their learning experience. Fur-
thermore, Sudjana, as quoted by Horwart (2014), 
classifies three kinds of teaching and learning 
outcomes: (1) skills and habits, (2) knowledge and 
guidance, (3) Attitudes and ideals.

Djaali (2011) asserts the factors that influence 
the success in the learning process are as follows: 
1) Internal factors (that comes from within your-
self): health, intelligence, interest and motivation, 
and learning style, and 2) External factors (from 
outside), include: family, school, community and 
environment. According to Caroline Munandar 
(2014), some of the factors that affect the child’s 
creativity are gender, socio-economic status, birth 
order, family, environment, and intelligence.

Overall, a few problems that occur in SMP N 3 
Tanjung Pura involve the conception that craft sub-
ject is not of importance, and that male students 
see the subject as feminine and thus are meant for 
females only. Furthermore, students face difficulty in 
exploring their creativity to complete practical craft 
tasks despite the previously given demonstration.

Interest is a tendency to pay attention and remem-
ber some activities; activities observed by someone, 
who observes for a considerable amount of time with 
some extent of delight (Slameto, 2010). According to 
Muhibbinsyah (2010), interest is high excitement or 
desire toward something. While the study according 
to Anderson (2001) distinguishes three scenarios: the 
first scenario is to help students to gain a complete 
and clear understanding of the purpose of study, the 
second scenario is the teacher carries out learning and 
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3. Ability to identify local potential that can be 
developed through the utilization of technology 
and craft activities simple.

4. Have professional and entrepreneurial attitude.

Standards of competence and basic competence 
skills subjects include:

1. Crafts (craft appreciation and craft production),
2. Engineering technology, including its apprecia-

tion and work production.
3. Management technology, including technology 

of cultivation and appreciation of the work and 
implementing the technology of cultivation.

4. Processing technologies, including appreciation 
the work of processing technology and applying 
technology.

2 METHODOLOGY

The study was conducted at SMP Negeri 3 Tan-
jung Pura in August 2014, in the academic year 
2014/2015. The population is all second year stu-
dents of the school (107  students in total). The 
sampling technique used is Proportional Random 
Sampling. The instruments used for data collection 
are previously tested questionnaires and observa-
tion sheets. Steps in data analysis include: prelimi-
nary analysis and hypothesis testing analysis.

3 RESULTS AND DISCUSSION

From the result of the analysis of students’ learn-
ing interest, it is found out that female students 
have higher level of interest than males. The mean 
of the outcome of the female students amounts 
to 84.86 while the average for male students is 78. 
After being interpreted in terms of both 5% signifi-
cance (2.038) and 1% significance, it is found that 
t sum =  −0.002870846, which means t sum is smaller 
than ttable  (−0.002871 < 2.038 and (−0.002871 < 
2.741). Thus, Ho is accepted and H a  is rejected, that 
is there is no significant difference between male 
and female students in terms of learning interest 
at SMP Negeri 3 Tanjung Pura. The same goes 
to creativity. The result shows that male students 
are more creative than females. The mean of male 
students’ learning outcome for creativity is 84.25 
while females only reach an average of 83.22. To 
prove the validity of this result, significance test 
was conducted. After being tested against 5% and 
1% significance tests, the result shows that tsum 
=  −0.00039365, which means tsum  is smaller than 
ttable (−0.003937 < 2.038 and (−0.003937 < 2.741). 
Thus, Ho is accepted and H a  is rejected, and we can 
say that there is no significant difference in terms 
of creativity between male and female students at 
SMP Negeri 3 Tanjung Pura.

From the results of the study, it can be con-
cluded that there is no difference or gap in interest 

and creativity between male and female second 
year students in SMP N 3 Tanjung Pura.

4 CONCLUSION

Based on the result and discussion, it can be con-
cluded that:

1. Male students’ learning interest with an aver-
age score of 78 is in middle category. Whereas 
female students’ average based on the interval is 
84.86, and is also in the middle category.

2. Male students’ creativity had the average score 
of 84.25 (middle category). Whereas female 
students’ creativity average score based on the 
interval is 83.82, also in the middle category.

3. There is no significant difference or discrep-
ancy in terms of learning interest and creativity 
between male and female students in the school.

In line with the conclusion, some implications 
of the study are as follows:

1. Learning interest of both male and female 
students towards crafts subject is in the mid-
dle category. Male and female students need to 
increase their learning interest towards crafts 
subject, because the higher the learning interest, 
the better the results obtained.

2. The creativity of male and female students in 
making woven paper is in the middle category. 
They need to improve and explore their creativ-
ity to do better in making woven paper.

3. That there is no difference or gap in interest and 
creativity between male and female students. 
The same result is found in terms of creativity.
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Peer tutoring as a way of improving students’ achievement in the 
digital drawing subject
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ABSTRACT: Teaching is often teacher-centered, resulting in students’ low level of cognitive, 
psychomotoric, and affective achievements, one of which is shown by the low accomplishment of the 
mastery criteria. This study investigates the effectiveness of peer tutoring learning model in improving 
students’ achievement in the Digital Drawing subject. This is a Classroom Action Research, consisting 
of three cycles, each of which includes planning, action, observation, evaluation, and reflection. The 
research subjects were 11th grade students of SMK PU Negeri Bandung specializing in Building Technical 
Drawing. Employing descriptive statistics, it showed improved learning achievement from the 1st cycle 
to the 3rd cycle. This study demonstrates that student-centered learning, combined with active student’s 
participation in peer tutoring, effectively improves cognitive, psychomotoric, and affective learning 
achievements in Digital Drawing subject. This may be applicable to other subjects as well.

difficulties efficiently, while allowing the tutors to 
strengthen their understanding on the discussed 
topics. However, assisted students are sometimes 
less serious in learning because they learn with 
their classmates, some of them may be shy and 
reluctant to ask questions. Moreover, clever stu-
dents are not always able to teach their knowledge 
to their classmates.

We investigated whether or not peer tutoring 
effectively works to improve students’ academic 
achievement in the Digital Drawing subject. This 
study was conducted using the AutoCAD two-
dimensional drawing software. It examines the 
affective, cognitive, and psychomotoric aspects in 
the Digital Drawing subject. The study particu-
larly focuses on students’ participation during the 
peer tutoring process and their individual achieve-
ments in the class. The basic competences that are 
examined in this study include: applying the basic 
instructions in drawing software (B.C. 3.2), ana-
lyzing the instruction to modify drawings using 
drawing software (B.C. 3.3), and applying drawing 
supporting facilities in the software (B.C. 3.4), and 
modifying drawings using the software efficiently 
(B.C. 4.3).

2 RESEARCH METHOD

This study employed Classroom Action Research, in 
accordance with Kemmis and McTaggart’s model. 
It contains planning, action, observation, and 

1 INTRODUCTION

The Digital Drawing subject at SMK PU Neg-
eri Bandung (PU Vocational High School of 
Bandung) has previously applied the conventional 
teaching method, employing the lecture technique. 
However, a preliminary research showed that 
17.65% students had not achieved the minimum 
mastery criteria of the psychomotoric aspect and 
50% students had not achieved that of the cogni-
tive aspect. It also showed that students had low 
level of cognitive, psychomotoric, and affective 
achievements.

A number of studies have proven that peer 
tutoring is an effective way of learning for teens 
(Suherman dkk, 2003). A teacher-centered learn-
ing, on the contrary, is not effective in increasing 
students’ affective, cognitive, and psychomotoric 
achievements.

Effective learning program is indicated from 
several achievements, such as the achieved instruc-
tional objectives, students’ active participation in 
the class, and the availability of facilities to sup-
port learning process (Firman, 1987). Peer tutor-
ing an effective learning method, in which leading 
students can assist their classmates to grapple with 
course materials. Peer tutoring method is advanta-
geous because it helps to diminish students’ fear 
and reluctance due to their variety of age, social 
status, and background, it helps those who serve 
as tutors to their classmates to attain more self-
confidence, and it helps students to overcome their 
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reflection (Kusumah and Dwitagama 2011:20). 
Research was conducted in the 11th grade of SMK 
PU Negeri Bandung, specializing in Building Drawing 
Technique. The class consisted of 34 students. Data 
was collected using participant observation to look at 
the learning process and students’ participation in the 
process; written essay exam to assess students’ cogni-
tive ability; and practical assignment guided by job 
sheets to assess students’ psychomotoric skills.

The data on the learning process that was 
obtained from observations was analyzed using 
Guttman scale, while data on students’ affective 
skills obtained from observations was analyzed 
using Likert scale. The results of the exams were 
analyzed using simple statistics, consisting of aver-
age, modus, median, standard deviation, frequency 
distribution, and the increase of learning achieve-
ment. Effectivity of the learning method was 
assessed using average difference significance test.

3 RESULTS AND DISCUSSIONS

3.1 Description of the classroom action research

The research consisted of three cycles, each of which 
involves action planning, action, observation and 
evaluation, and reflection. Each cycle was conducted 
during two class sessions, each of which comprised 
3 × 35 minutes, taking place in the school’s computer 
lab. Every session was begun with a short opening 
and introduction, the core lesson, and closing.

The first session of the first cycle focused on 
drawing a single-floor house plan drawing, while 
the second session focused on the shop drawing 
presentation in front of the class. In this cycle, stu-
dents had begun working in groups but it did not 
work quite well. Some students did not focus on 
their assignment and instead conversed with their 
classmates. The assigned tutors did not do their 
job to transfer their knowledge and teach their 
group as well. Students had not demonstrated 
active participation in either individually or as a 
group. During class presentations, some students 
were still dominant, while the others were quiet.

The second cycle was planned based on the eval-
uation of the first cycle. We also revised the learn-
ing plan, the grouping, and supervised the tutors. 
The first session focused on drawing roof plan and 
truss details, while the second session was the pres-
entation of the drawings. Although the learning 
atmosphere was better than that of the first cycle, 
it was not well enough. Some students did not con-
centrate on their job and still conversed with others 
during class. Students also had not grappled with 
the subject so that they lacked confidence during 
the class presentation.

The third cycle plan was set based on the evalu-
ation of the second cycle to include the revision 
of the learning plan and the grouping as well as 

the tutor supervision. In the first session, students 
learned about how to draw a roof plan and truss 
details; in the second session, they presented their 
works. During this cycle, students worked bet-
ter with their tutors and had their confidence to 
present their works.

3.2 The affective learning achievement

The affective learning aspect was focused on stu-
dents’ participation in the class. This aspect was 
identified through participation, asking questions, 
answering questions, presentation, and giving 
opinions. The research shows that students’ affec-
tive learning achievement increased on all catego-
ries (Figure 1).

In affective domain, students’ achievement 
increases. Their active participation increases from 
80% in the 1st cycle to 83% in the 2nd cycle, and 
91% in the 3rd cycle.

3.3 The cognitive learning achievement

The cognitive learning aspect was assessed from 
students’ mastery in using basic operations, modi-
fication operation, supporting facilities, and their 
understanding of the given job sheet. The result 
shows that the number of students who had not 
achieved the minimum mastery criteria decreased 
significantly during the research and none of them 
was under the minimum mastery criteria after the 
research was done (Figure 2). Their mastery crite-
ria in the cognitive domain increases from 82% in 
the 1st cycle to 94% in the 2nd cycle, and 100% in 
the 3rd cycle.

3.4 The psychomotoric learning achievement

The psychomotoric aspect include the mastery 
of the software, the length of work time, drawing 
completeness, and drawing consistence. The 
research result shows that the number of students 

Figure 1. Student’s affective achievement percentage.
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who had not achieved the minimum mastery cri-
teria decreased considerably from the first to the 
third cycles and none of them was under the mini-
mum mastery criteria when the research was com-
pleted (Figure 3).

Students’ achievement of the psychomotoric 
criteria increases from 91% in the 1st cycle to 97% 
in the 2nd cycle, and 100% in the 3rd cycle.

3.5 The learning achievement average difference

The significance test employed the significance 
rate at 95% (α = 0.05). There are significant aver-
age differences in the results of the affective aspect 
observation, except for the first and the second 
cycles. The cognitive average difference is shown by 
the 0.00 probability (which is smaller than 0.05). 
This means that students achieved significant aver-
age increasement in each cycle. The psychomotoric 
achievement difference demonstrates significant 
increasing average, except for the first and the sec-
ond cycles.

The paired samples test shows that the aver-
age score of students’ affective achievement using 
peer tutoring is different significantly from that 
of learning without peer tutoring. This can be 
seen in the 0,00 probability, which is smaller than 
0,05. This means that the score increases signifi-
cantly. This demonstrates the effectiveness of peer 

tutoring to improve students’ active participation 
in the class.

A similar result is found in the cognitive and 
psychomotoric domains. Students’ cognitive and 
psychomotoric achievements in learning using 
peer tutoring significantly increases, based on the 
0,00 probability, which is smaller than 0,05.

3.6 Discussions

The increase of teacher’s skill to manage the class 
and students’ active participation in the class result 
in the increase of students’ learning achievement. 
This is indicated by the rise of students’ average 
achievement in cognitive aspect, which increases 
from 3.18 (in scale 4) in cycle 1, to 3.28 in cycle 2, and 
3.43 in cycle 3. The percentage of students’ cognitive 
mastery also rose from 82% in cycle 1 to 94% in cycle 
2 and 100% in cycle 3. Students’ psychomotoric 
achievement average increased from 3.44 (in scale 4) 
in cycle 1 to 3.45 in cycle 2, and 3.54 in cycle 3. Their 
mastery rose from 91% in cycle 1 to 91% in cycle 
2 and 100% in cycle 3. In the third cycle, students 
showed active participation in the learning process. 
They asked questions to their presenting classmates, 
answered questions, and gave their opinions in the 
class discussions. They also demonstrated more con-
fidence when presenting their group assignment.

The fact that the result of cycle 3, in which 
tutors are requested to select their own group-
mates, are better than cycle 2 and cycle 1 show to 
us how important are personal and social relation-
ships in learning (Woolfolk, 2007).

4 CONCLUSION

The Classroom Action Research to apply peer 
tutoring in Digital Drawing subject was conducted 
through three cycles. The third cycle employed a stu-
dent-centered learning, in which tutors were to select 
their own groupmates and tutors were responsible for 
teaching them. In so doing, students might find their 
best way of learning and improving their achieve-
ments with their peer. This research proved that peer 
tutoring, which is student-centered designed, effec-
tively improves student’s learning achievements in 
cognitive, affective, and psychomotoric aspects.
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Figure 2. Student’s achievement of the cognitive mas-
tery criteria.

Figure 3. Students’ achievement of the psychomotoric 
mastery criteria.
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The effectiveness of web-based interactive blended learning model in 
programming language courses
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ABSTRACT: This research aims to test the effectiveness of the Web-Based Interactive Blended 
Learning (WBIBL) model in improving learning outcome in term of cognitive aspect in Programming 
Language Course. The research was a quantitative experimental model using one group pretest-posttest 
design which was conducted in Diploma 4 students in Electrical Engineering Department, Universitas 
Negeri Padang. Data collected by giving a pretest to a group known as the experimental class. Then treat-
ment is given by applying the WBIBL model in teaching and learning, then given a posttest at the end of 
the lesson. The results of the study in terms of the cognitive aspects indicate that the learning outcomes 
of the students increased by 0.55 or 55%, where the average of pretest and posttest are 28.80% and 83.40% 
respectively. The results of this study indicate that the application of the WBIBL model on Programming 
Language courses could enhance the effectiveness of learning in terms of cognitive aspects.

based learning. In terms of interaction, there are 
four components of interaction, namely: (a) the 
learners-instructor interaction; (b) the learners-
teaching materials interaction; (c) the learners-
learners interaction, and (d) the learners-interface 
interaction (Jonassen, 1996:407).

Some people argue that the use of ICT for the 
learning process has caused the occurrence of 
social isolation due to the decrease in the interac-
tion both between the students and the lecturers 
and among the students themselves in the class-
room. In order to overcome the problem, the 
researchers would like to use a blended learning 
model whose characteristics is being interactive. 
Blended learning or hybrid courses is teaching and 
learning process which combine the best of face-
to-face and online learning (Garrison & Vaughan, 
2008:4). It is believed that the combination of two 
learning methods (in this case, face-to-face and 
online) will make the learning process more effec-
tive (Aggarwal, 2003, p.399).

There are three models used in blended learning: 
the supplemental, the replacement, and the empo-
rium model (Caraivan, 2011: 4–5). Firstly, the 
supplemental model is based on the structure of 
traditional courses and uses technology resources 
to supplement traditional lectures. Secondly, the 
replacement model replaces some of the face-to-
face classroom meetings with online, interactive 
activities. Thirdly, the emporium model renounces 
to all face-to-face meetings, which are replaced 
with learning platforms or learning portals.

One of the blended learning models that has 
been developed is Web-Based Interactive Blended 

1 INTRODUCTION

The use of e-learning is viewed as one of the alter-
natives that might be used to overcome the limi-
tations that exist in the available resources. The 
use of ICT might improve rapidly especially in 
universities because technology has been consid-
ered as a way of improving learning access to the 
information source as well as a way of decreasing 
educational cost (Naidu, 2006, p.2). However, the 
use of e-learning in the learning process in univer-
sities is not as easy as flipping our hands, because 
e-learning demands multiple prerequisites that 
might be hard to accomplish.

Since the publication of the regulations, both at 
the level of Educational Minister and Directorate 
General of Higher Education, which regulate the 
implementation of distance learning, the Faculty 
of Engineering, Universitas Negeri Padang has 
expanded e-learning. Specifically, it has prepared a 
sufficient web-based learning system. Through the 
assistance of Islamic Development Bank, Univer-
sitas Negeri Padang has implemented the training 
programs for lecturers. The university serves as the 
designer of the e-learning training program so that 
the lecturers will have sufficient competencies for 
benefitting all of the available information and com-
munication technologies as their teaching media.

The students and lecturers, for years, have been 
accustomed to face-to-face learning model. In 
e-learning model, the interaction in terms of stu-
dents’ control toward the learning process, is very 
limited. Interaction and interactivity are important 
things to consider in developing a technology-
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Learning (WBIBL) Model. The model refers to the 
appropriate learning theory and learning method. 
Then, the term interactive refers to the fact that 
the learning will focus on the students (student-
centered learning) and will be fully controlled by 
the students (student-controlled learning). The 
model also has complete learning components and 
considers the students’ needs and learning styles 
(Effendi, 2015, pp. 16–17). The model emphasizes 
the aspect of interaction between the students 
and learning materials, between the students and 
lecturers, and among the students themselves. 
The interaction between the students and learn-
ing materials is designed by using the component 
display theory that is proposed by Merrill (1981). 
Meanwhile, the interaction between the students 
and lecturers is designed by using the facility of 
direct and indirect discussions, which is provided 
by the model-based online learning system. As a 
result, the blended-learning model is based on the 
combination of constructivism paradigm, interac-
tivity principles, and learning styles, which are the 
aspects given attention in the WBIBL model.

The model has been used for teaching and learn-
ing process in Electrical Machineries subjects and 
it has been proved that the model was effective for 
used in teaching and learning process in the sub-
ject. At this advanced research, the model is used 
for the effectiveness on other subjects, which is 
Programming Language subject.

Programming Language course is a basic course 
which is very important in supporting other sub-
jects. If the student has a good competence in this 
subject then this expertise can be used to solve engi-
neering problems that exist with using a computer. 
In fact, this course is considered as a separate subject 
and is not used to solve various problems for other 
subjects. At some Study Programs, this course is not 
taught in the first semester, but in the final semes-
ter. Another problem is the lack of time given in the 
curriculum to achieve the learning competencies. 
Especially if the method used is teacher-centered. 
It is therefore necessary to find in order to get stu-
dents active in learning (student-centered learning) 
with sufficient guidance from the lecturers.

WBIBL Model, which is an interactive learn-
ing model that combine the face-to-face learning 
in the classroom and e-learning, may be suitable 
for use in learning Programming Language course. 
On face-to-face learning in classroom, lecturer 
and students can discuss problems encountered 
in learning on particular subject and may be fol-
lowed by a discussion anywhere and anytime via 
e-learning between students and other students 
and between lecturer and students. So that stu-
dents have enough time in learning and competen-
cies expected in this course can be achieved.

Based on the background of the study, the 
problem in the study can be formulated as follows: 

What is the effectiveness of the Web-Based Interac-
tive Blended Learning (WBIBL) model in improv-
ing the learning achievement on Programming 
Language Course? Therefore, the objective of the 
study is to test the effectiveness of WBIBL model 
in improving the learning achievement of the stu-
dents on Programming Language Course.

2 METHOD

2.1 Research type

The study was quasi-experimental with one 
group pre-test and post-test design. The design 
is categorized in the study group pre-experiment. 
Pre-experimental study has no control group 
for comparison with the experimental group 
(Creswell, 2014: 238). It is used to determine if  the 
WBIBL model qualify as an effective model for 
Programming Language subject. The study might 
be described as follows:

O1 × O2 (1)

Note:
 O1 = Pre-test
 O2 = Post-test
 X = Experiment

2.2 Time and location of the research

This study was conducted in the semester July-
December 2015 at Electrical Engineering study 
programs.

2.3 Research subject

The subjects in the study were a learning group 
that consisted of 50  students who took the Pro-
gramming Language subject at the Electrical Engi-
neering Department, Universitas Negeri Padang.

2.4 Instrument of data collecting

The data which were gathered in the study were the 
scores of the pre-test and post-test in the program-
ming language subject. The data were gathered by 
means of a learning achievement test which had 
been initialized by designing the test guidelines. 
The test guidelines included five topics, namely: 
(a) introduction of algorithm; (b) flowchart and 
pseudo code; (c) introduction of programming 
language; (d) the structure of input and output; 
and (e) control flow.

2.5 Data analysis technique

In data analysis technique, the following techniques 
were employed: (1) point-biserial correlation 
analysis for item validity whose item score is 
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dichotomy (1 or 0); (2) reliabilitas analysis using 
KR-20; and (3) t-test for testing the effectiveness 
of the WBIBL model by comparing the results of 
the pre-test and post-test.

The instrument quality were tested through qual-
ity test items. The quality of test items tested with 
point-biserial correlation analysis. The analysis is 
used followed the opinion proposed by Mardapi 
which stated that if  the score would be performed 
under dichotomous manner (1 for correct answers, 
0 for incorrect answers) then the implemented cor-
relation technique would be point-biserial (Mar-
dapi, 2004, p.27). The result of the analysis showed 
that 21 out of 25 items were good. There are four 
questions (items number 10, 11, 19, and 20) were 
not good. Internal reliability test is also used to 
ensure that all questions measure the same thing. 
The internal reliability test was 0.831 (KR-20). 
These results suggest that the validity and the reli-
ability of the test has been good.

3 RESULTS AND DISCUSSION

3.1 Findings

The experiment was conducted to a learning group 
that consisted of 50 students. The learning materi-
als of Programming Language subject that became 
the example of the experiment consisted of eight 
sessions. The teaching and learning processes were 
conducted in the face-to-face learning manner and 
through e-learning activities.

The initial meeting was used for explaining every 
single aspect that was related to the e-learning and 
for administering the pre-test. In addition, the 
researchers also motivated the students to imple-
ment the Web-Based Interactive Blended Learning 
(WBIBL) model. Sessions two to seven were used 
for having a class discussion regarding the learning 
materials that the students had not mastered. Ses-
sion eight is used for post-test.

The effectiveness test for the WBIBL Model 
was implemented by comparing the scores of the 
pre-test and the post-test. The scores of learning 
achievement in the experiment are shown in Table 1.

In the experiment, it was found that the learn-
ing by means of the WBIBL model had achieved 

around 83.4% of the learning objectives. In gen-
eral, the increase from the pre-test results to the 
post-test results was 54.6%. The difference between 
the pre-test scores and post-test scores quite high 
and the value of the two tests differ significantly.

3.2 Discussions

Within the study, the WBIBL model was imple-
mented by combining face-to-face and online 
learning. The online learning using moodle plat-
form was used as suplement of learning. Students 
could study the learning materials at home and 
discusss them with lecturer and other students by 
using forum discussion that available online. The 
effectiveness of the WBIBLM was 83.4%. This 
indicates that the WBIBL model might be used as 
an alternative for the face-to-face lectures.

Despite the effectiveness, other limitations of 
the study on the model might not also be avoided. 
One of the limitation is there was not any control 
group and this situation had been the consequence 
of implementing the one-group pre-test and post-
test design. The researchers did not have any other 
choice because there was only one learning group 
in the Programmming Language subject.

In connection with the application of WBIBL 
model, it is rather difficult to motivate students to be 
active in online discussions. This is because students 
are not familiar with this kind of learning model. 
There are still many questions that appear on face-
to-face lectures, whereas e-learning has provided a 
forum that can be used to discuss the issue of learn-
ing that can be used anytime and anywhere during the 
lectures. So that lecturers need to find a way to make 
students want to actively discuss through elearning.

Furthermore, with regard to the validity of the 
analysis items, it turns out there are four items that 
are not valid, namely, the question numbers 10, 11, 
19, and 20. All of these questions asks a case study 
of a program code. Most students are not able to 
answer this question. If  anyone can answer this 
question, perhaps they answered randomly. It can 
be seen as it turns out this issue was answered very 
well by the less intelligent students, while students 
who are good otherwise. Having explored further, 
from the recognition of students, it turns out they 
are really do not understand the questions and 
answer them randomly. So as to further learning, 
it is necessary to use methods that are able to solve 
problems like this. Perhaps one of the active learn-
ing that is adopted is problem-based learning.

4 CONCLUSION

The effectiveness of the Web-Based Interactive 
Blended Learning (WBIBL) model was tested by 
comparing the pre-test and post-test scores. From 

Table  1. The effectiveness of WBIBL model in pro-
gramming language course.

Test 
period

Score (%)
Deviation 
standard NoteMax Min Mean

Pre-test  44 16 28.8 1.74 P <
0.05Post-test 100 44 83.4 3.75

Increase  76 20 54.6 –
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the experiment, the average pre-test score was 
28.8 and the average post-test score was 83.4. The 
increase in the average score was significant at alpha 
0.05. Such result is quite significant; the study on the 
model has concluded that WBIBL model might be 
used as an alternative for the face-to-face lectures.

The development of WBIBL model might be 
continued by creating a stronger design. Probably, 
future researchers might use control groups, more 
subjects, longer period and more comparisons 
between face-to-face learning and e-learning to pro-
duce a more effective and reliable WBIBL model.

In connection with the implementation of the 
WBIBL model in the Programming Language 
course, maybe it is necessary to add a Problem 
Based Learning method into the model so that the 
student can solve a variety of problems according 
to their field of learning. So that the learning proc-
ess can be more effective and all the competencies 
expected in this course can be achieved.
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The influence of the vocational learning process on the acquisition of 
employability skills attributes mediated by performance assessment

I.M. Suarta
Bali State Polytechnic, Bali, Indonesia

ABSTRACT: The main purpose of the study was to assess the acquisition of employability skills 
attributes, and to predict the effects of the vocational learning process on these when mediated by the 
implementation of performance assessment. The research was conducted using research and development 
approaches. The learning innovation product testing was conducted using classroom action research. 
A total of 77 students participated in the study. The data was analyzed using structural equation modeling. 
The overall, mean level acquisition of employability skills attributes by students was 3.866. Students had 
high mean scores in team work and independent skills. The direct effects of the vocational learning process 
on the acquisition of employability skills attribute is not significant. However, the vocational learning 
process has a significant indirect effect on the acquisition of employability skills attributes when mediated 
by performance assessment. The study recommends the implementation of performance assessment in 
the vocational learning process for assessing the acquisition of employability skills attributes by students.

goal, student involvement and activity, relevant 
context and student responsibility and autonomy 
(Cassidy, 2006). Innovations in vocational cur-
ricula, such as learning method and strategies, and 
assessment method are needed for the develop-
ment of employability skills. Some studies indicate 
that a learning method that is (1) learner-centered, 
(2) work-centered, and (3) attribute-focused can 
improve the quality of the process and learning out-
comes, including the acquisition of employability 
skills by students (Martin et al., 2008). Klotz et al. 
(2014) stated vocational learning comprises more 
than factual knowledge and procedures; the devel-
opment of a vocational identity is a key aspect and 
outcome of vocational education provisions and is 
assumed to play an integral role in how students 
learn and perform.

The measurement of  a student’s knowledge is 
objective as it is about facts, but measuring a stu-
dent’s skills and ability to apply knowledge is sub-
jective. The problem of measuring employability 
skills is one of  the key obstacles in assessing their 
supply. Theory education goals state that assess-
ment should focus on the achievement of  authen-
tic learning outcomes (Cumming & Maxwell, 
1999). Based on this theory, authentic assessment 
can be used to measure the student’s acquisi-
tion of  employability skills. Gulikers et al. (2004) 
define authentic assessment as: “An assessment 
requiring students to use the same competencies, 
or combinations of knowledge, skills, and attitudes 
that they need to apply in the criterion situation 

1 INTRODUCTION

Highly skilled graduates need to develop skills that 
will enable them to face the challenges of increased 
competition in both local and global markets. In 
the 21st century, the employer not only requires 
graduates with a high knowledge qualification, but 
that they also have a number of attributes known 
as employability skills (Archer et al., 2008; Saun-
ders & Zuzel, 2010; European Commission, 2010). 
Employability skills emphasize the need for gradu-
ates to create their own profile so as to prepare 
them for today’s highly competitive marketplace 
for graduate jobs, for example, the ability to work 
effectively with others, communication skills, self-
management and problem-solving (Archer et al., 
2008; Maxwell, et al., 2009). Employability skills—
also variously referred to as non-technical, profes-
sional, key, core or generic skills—are considered 
vital in enabling graduates to apply disciplinary 
knowledge effectively in the workplace (AAGE, 
2011). Therefore, vocational education graduates 
need to be given more opportunities to develop 
employability skills attributes besides technical skills.

The development of the employability skills of 
students has become the main concern of higher 
vocational education—including polytechnic 
education in Indonesia. There are many factors 
reported in the literature that might contribute to 
the successful teaching of employability skills. These 
include instructional method, teacher attributes, the 
inclusion of skill acquisition as an explicit learning 
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in professional life”. The strength of  authentic 
assessment is that inferences about student com-
petency are made from performances of  a kind 
similar to the performance for which the students 
are being educated. The authentic assessment is 
also called performance assessment or alternative 
assessment.

Theoretically, authentic assessment follows the 
constructivist paradigm of teaching and learning. 
In constructivism, the learner as a whole person 
is the focus. Many types of authentic assessment 
practices are reported in the literature, such as port-
folios, student logs, and peer- and self-assessment 
(Mintah, 2003). Student peer- and self-assessment 
are examples of educational practice that are likely 
to contribute positively toward the development of 
employability skills (Cassidy, 2006). Some research-
ers have indicated self-assessment can be defined as 
students judging their own work, based on evidence 
and explicit criteria, for the purpose of improving 
future performance (McMillan & Hearn, 2008), 
and it has been identified as a key factor in the 
effective assessment of learning (Joyce et al., 2009).

The difficulty lies in measuring the acquisition 
of  employability skills and there is a gap between 
what is required of  students in assessment tasks 
and what occurs in the world of  work, the back-
ground of  this study. In this study, we used 
self-assessment—as a type of  performance assess-
ment—to measure students’ acquisition employ-
ability skills attribute. The main purpose of  the 
study was to assess the acquisition of  employ-
ability skills attributes by higher vocational edu-
cation students. This study also aimed to predict 
the effects of  the vocational learning process on 
the acquisition of  employability skills attributes 
mediated by performance assessment.

2 RESEARCH METHOD

In this study, authors assumed the performance 
assessment to be a mediating factor between the 
vocational learning process and the acquisition of 
employability skills attributes. The research model 
is shown in Figure 1.

The following three hypotheses are proposed:
H1.  Vocational learning process have a positive 

effect on the students’ acquisition of 
employability skills attributes.

H2.  Vocational learning process have a positive 
effect on the performance assessment.

H3.  Performance assessments have a positive effect 
on the students’ acquisition of employability 
skills attributes.

This paper is part of the development of an 
employability skills learning model, conducted 
using research and development approaches. 
Learning product testing was conducted using 
classroom action research. The ‘objects’ being 
tested were accounting students from the Bali State 
Polytechnic who were studying courses in Applied 
Computer 3. A total of 77 students participated in 
the study. The research subjects are the vocational 
learning process, the performance assessment, and 
the acquisition of occupational skills attributes.

The acquisition of employability skills attributes 
observation of learning activities in the computer lab. 
The employability skills attributes were adapted 
from research conducted by Suarta (2010). The 
response choices used to assess the level of acqui-
sition of employability skills attributes are: 1 = not 
competent, student cannot perform this skill; 
2 = partly competent, student can perform parts of 
this skill, but requires considerable assistance and/or 
supervision; 3 = sufficiently competent, student can 
perform this skill, but requires some assistance and/
or supervision; 4  =  highly competent, student can 
perform this skill satisfactorily without assistance or 
supervision; and 5 = completely competent, student 
can perform this skill without supervision and with 
initiative and adaptability to problem situations. 
Measurement of the acquisition of employability 
skills attributes was done by student self-assessment.

The students’ responses for the vocational learn-
ing process and performance assessment perception 
were measured using a questionnaire developed 
and adapted from previous studies (Chappell, 2003; 
Gulikers et al., 2004; Fisher et al., 2005). A five-point 
Likert scale from 1 (strongly disagree) to 5 (strongly 
agree) was used to assess students’ response.

The validity of the instrument was tested 
using the Pearson product moment correlation 
coefficient with α  =  5%. The employability skills 
consist of seven attributes, with the coefficient 
Pearson product moment correlation varying from 
0.524–0.707, and the value of reliability (Cron-
bach’s Alpha) at 0.757. The construct of the voca-
tional learning process consists of seven observed 
variables, with the coefficient Pearson product 
moment correlation varying from 0.440–0.634, 
and the value of reliability (Cronbach’s Alpha) at 
0.581. The perceptions of performance assessment Figure 1. Research hypothetical model.

Vocational 
Learning 
Process 

Employability 
Skills 

Acquisition 
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consisted of six questions, with the coefficient 
Pearson product moment correlation varying from 
0.520–0.702, and Cronbach’s Alpha at 0.700.

Data analysis included confirmatory factor anal-
ysis and structural equation modeling, carried out 
with the SmartPLS 3 program. Confirmatory fac-
tor analysis was intended to confirm whether the 
observed variables are measure of constructs vari-
ables. The criteria used is factor loading (λ) ≥ 0.50 
with a significance level of 5%, Construct Reliabil-
ity (CR) ≥ 0.60, and Average Variance Extracted 
(AVE) ≥ 0.50 (Hair et al., 2006). The structural 
model describes the linear relationship between 
the vocational learning process and the perform-
ance assessment; the vocational learning process 
and the employability skills acquisition, and the 
performance assessment and employability skills 
acquisition. Evaluation of the relationship between 
variables is done by using the path coefficient 
(γ or β) and t-value with a significance level 5%.

3 RESULTS AND DISCUSSION

3.1 Students’ perception of employability skills 
acquisition

Table 1 shows students’ perception of employability 
skills acquisition. The overall, mean level acquisi-
tion of employability skills attributes by students 
was 3.866 (SD = 0.690). Students had high mean 
scores in only two aspects: team work skills 
(M  =  4.182, SD  =  0.575) and independent skills 
(M = 4.078, SD = 0.504). The other five attributes 
of employability skills were moderate: written 
communication skills (M  =  3.935, SD  =  0.589), 
self-evaluation skills (M  =  3.883, SD  =  0.702), 
self-management skills (M  =  3.818, SD  =  0.833), 
analyzing skills (M  =  3.597, SD  =  0.707) and 
problem-solving skills (M = 3.571, SD = 0.633).

3.2 Analysis of the structural model

A structural equation modeling technique was used 
to test the model. The SmartPLS 3 program was 

employed for this purpose. There are two variables 
in the construct of the vocational learning process 
that are not significant, which are implementation 
strategies that require students’ active participa-
tion (Voc_LP3), with loading factor (λ)  =  0.327 
(p = 0.196), and providing feedback on the learning 
process (Voc_LP6), with loading factor (λ) = 0.217 
(p = 0.407). Figure 2 illustrates the structural rela-
tionships between the study variables. Evaluation 
of the relationship between latent variables is done 
by using the path coefficient (γ or β) and t-value at 
a significance level of 5%. The path coefficient and 
t-value of the relationships exist as hypothesized 
(previously summarized) in Table 2.

A structural model with a hypothesized medi-
ating effect can produce direct and indirect effect. 
Direct effects are the relationship linking the voca-
tional learning process construct with the acquisi-
tion of employability skills attribute construct. 
Indirect effects are those relationships that involve a 
sequence of relationships with performance assess-
ment as an intervening construct. Table 3 shows the 
direct, indirect and total effect among variables.

3.3 Discussion

The acquisition of employability skills attributes 
by accounting vocational students is moderately 
high. This is similar to findings reported by Omar 
et al. (2012) and Dania et al. (2014). The study 
conducted by Omar et al. (2012) showed the over-
all mean of employability skills among commu-
nity college students was 3.63. Other research by 
Dania et al. (2014) showed that the overall mean of 
vocational secondary students’ employability skills 
was 3.81. Based on these studies, we can say that 
the employability skills of the accounting voca-
tional students at the Bali State Polytechnic were 
moderate. Students had high mean scores in two 
attributes, namely: team work skills and independ-
ent skills. Both of these skills are employability 
skills attributes that are needed in the workforce 
(Saunders & Zuzel, 2010; European Commission, 
2010).

Table 1. Students’ perception of employability skills acquisition.

Rank Variable Employability skills attributes Mean SD

1 S_Att6 Team work skills 4.182 .575
2 S_Att5 Independent skills 4.078 .504
3 S_Att3 Written communication skills 3.935 .589
4 S_Att7 Self-evaluation skills 3.883 .702
5 S_Att4 Self-management skills 3.818 .833
6 S_Att1 Analyzing skills 3.597 .707
7 S_Att2 Problem-solving skills 3.571 .633
Overall 3.866 .690
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The results of the structural model are discussed 
as follows: Hypothesis 1 stated that the vocational 
learning process has a positive effect on students’ 
acquisition of employability skills attributes. The 
direct path of vocational learning process to acqui-
sition of employability skills attributes is not sig-
nificant. This means that the vocational learning 
process does not have a direct effect on the acqui-
sition of employability skills attributes. These 
findings are in line with Attard et al. (2010, p. 12) 
which states that learning outcomes refer to the 

achievements of the learner and thus do not relate 
to the perspective of the teacher or of the teaching 
process as such. One approach in the vocational 
learning process is the student center. The use of 
learning outcomes is identified as being the second 
parameter of student-centered learning.

Hypotheses 2 and 3 postulate that the voca-
tional learning process will have a positive effect on 
the performance assessment, and the performance 
assessment will have a positive effect on the stu-
dents’ acquisition of employability skills attributes. 

Table 2. Evaluation of path coefficient.

Path Path coefficient T-statistic P-value

Vocational Learning Process → Skills Attribute Acquisition 0.104ns 0.796 0.426
Vocational Learning Process → Performance Assessment 0.331** 2.173 0.030
Performance Assessment → Skills Attribute Acquisition 0.553** 6.034 0.000

Figure 2. Analysis of structural equation model.

Table 3. Direct effect, indirect effect, and total effect.

Path Direct effect Indirect effect Total effect

Vocational Learning Process
→ Skills Attribute Acquisition
→ Performance Assessment

0.104 (0.426)ns 0.183 (0.045)** 0.287 (0.043)**

0.331 (0.030)** — 0.331 (0.030)**

Performance Assessment
→ Skills Attribute Acquisition 0.553 (0.000)** — 0.553 (0.000)**

– Digits in brackets indicate P values.
– ** = significant at 5%.
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The direct path of the vocational learning process 
to performance assessment is significant. It means 
that the vocational learning process has a positive 
direct effect on performance assessment. Moreover, 
the direct path of performance assessment to stu-
dents’ acquisition of employability skills attributes 
is significant. It means that performance assess-
ment has a positive direct effect on the acquisition 
of employability skills attributes. The role of the 
teacher in the vocational learning includes creat-
ing a trusting classroom culture which promotes 
meaningful assessment of the learning process. 
This finding reinforces the assumption that the 
implementation of performance assessment has a 
positive impact on learning outcomes (Gulikers 
et al., 2006). Performance assessment promotes 
mastery goal orientation, in which the focus is 
on improving knowledge, understanding, and 
skill (McMillan & Hearn, 2008), and can meas-
ure students’ cognitive thinking and reasoning 
skills, as well as their ability to apply knowledge 
to solve realistic, meaningful problems (Darling-
Hammond & Adamson, 2010).

The vocational learning process has a significant 
indirect effect on the acquisition of employability 
skills attributes with an indirect effect coefficient 
0.183, and a total effect coefficient of 0.287. These 
findings indicate performance assessments to be 
factors that mediate the vocational learning proc-
ess, and have a significant influence on the level 
of acquisition of employability skills attributes by 
students. As stated by Jönsson (2008), an assess-
ment methodology which could assess students’ 
self-assessment skills, and in this way help them to 
develop those skills, would therefore make a sub-
stantive contribution to teacher education. In this 
research, the vocational learning process and per-
formance assessment accounted for 35.5% of the 
variance in the acquisition of employability skills 
attributes. Attard et al. (2010, p. 12) state that the 
constructivist approaches to learning and teach-
ing are well aligned with this process and develop 
employability because they encourage exploration, 
provide feedback and develop reflection, motiva-
tion and engagement. It is clear that assessment 
can be used strategically to motivate and engage 
students, and carefully chosen assessment tasks 
can help develop specific employability attributes.

4 CONCLUSION AND 
RECOMMENDATIONS

The overall mean level of the students’ acquisition 
of employability skills attributes was moderate. In 
view of the findings from this study, the innovation 
learning process is necessary to develop employ-
ability skills in students. The vocational learning 

process had a significant indirect effect on the 
acquisition of employability skills attributes, which 
was mediated by the performance assessment; thus 
the latter becomes a very important factor in medi-
ating the learning process in vocational education.

The teacher’s role is very important in promoting 
the meaningful assessment of vocational learning 
processes. The study recommends the implementa-
tion of performance assessments in the vocational 
learning process for assessing students’ acquisition 
employability skills attributes.
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Integration model of employability skills in vocational education 
to support competitive industry
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ABSTRACT: The purpose of this research is to find an implementation model of integration of 
employability skills into vocational education, especially the three aspects of the most dominant 
skills which graduates of vocational education must have, namely, those needed by industry such as 
personal qualities, and basic and interpersonal skills. The research method used was the Research and 
Development model with analysis, design, development, implementation, and evaluation phases. The 
results showed that the conceptual model of integration of employability skills into vocational education 
to build attitudes and behaviors of learners must be comprehensively implemented by using an approach 
of Action-Oriented Learning (AOL), through learning in the classroom, and practice in the laboratory 
or workshop. In  addition, practice in the industry is controlled through debriefing and the common 
perception of teaching staff  in relation to the aspects and assessment of employability skills, and managed 
jointly between educational institutions and industry.

industry and to improve economy in society. In 
addition, vocational education should enhance its 
role to prepare graduates in the knowledge, skills, 
and personality which fit the expectations of the 
world of work. Many industries have complained 
that the knowledge, skills and attitudes of gradu-
ates are still far removed from the needs of indus-
try; even graduates of vocational education were 
not considered ready for work, because of the 
demanding attitudes and behavior of employees.

Vocational education should provide adequate 
provisions for graduates to enter into the world of 
work through various strategies, both in the class-
room and practice in workshops. Graduates of 
vocational education should have sufficient com-
petence in accordance with the demands of the 
work environment. However, these graduates will 
continue to find it difficult to perform in the work-
ing world if  educational institutions do not antici-
pate the changes and demands therein and do 
not equip the graduates with the mental attitude 
needed to face job competition. The characteristics 
of the work climate are changing rapidly because 
of the development of technology. Therefore, 
the workforce is not only required to understand 
and perform their jobs well in their chosen fields 
of work, but they should also have employability 
skills in order to sustain jobs and improve the qual-
ity of production and competitiveness.

The employability skills demanded by the world 
of work should be used as an umbrella for voca-
tional education institutions in the planning and 

1 INTRODUCTION

Vocational education has specific characteristics 
that are oriented toward preparing students for 
working as technicians in certain fields. Voca-
tional education cannot be separated from the 
world of work as it is a chain that should not be 
disconnected. The world of work and vocational 
education can be viewed as two sides of a coin; 
they should be developed by taking into account 
what the working world needs in order to meet 
the demands of the labor market. Vocational edu-
cation cannot be closed to developments in the 
working world because the demands of knowledge 
and work skills are dynamically changing. Thus, 
the working world should always be observed as 
a reference for developing vocational education in 
an effort to maintain the sustainability that has a 
direct impact on the demands of the knowledge, 
attitudes and skills of graduates.

A nation’s competitiveness depends on the 
knowledge, skills, and work ethic of its work-
force. A knowledgeable workforce which has been 
well-trained and is highly skilled, would be able 
to increase the added value of products derived 
through improved productivity, cost production 
efficiency, and a high quality of production. Voca-
tional education thus makes a big contribution to 
the improvement of the economy’s competitive-
ness. Wilkins (2001) stated that the paradigm of 
vocational education is the improvement of the 
economy to support the modernization of the 
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implementation of the curriculum, as well as an 
effort to improve and sustain the quality of gradu-
ates. The demand for skilled workers should be 
taken seriously; it is the feedback that gives a cor-
rection in the right direction for the development 
of vocational education, especially with regard to 
the demands of employability skills. This study 
aims to develop a vocational education model 
that integrates the aspect of employability skills 
through the development of the learning process. 
The results of previous studies on employability 
skills suggest that the three main aspects which 
are most required from graduates of vocational 
education are: 1) the personal qualities of the indi-
vidual, such as honesty, responsibility, confidence, 
social attitudes, self-management, commitment, 
adaptability, ability to work without supervision, 
and safety work; 2) basic skills including reading, 
writing, counting, listening and speaking/commu-
nication; and 3) interpersonal, that is, team player, 
listening to friends, serving customers, leadership, 
negotiation, and working with different cultures. 
This indicates that the competence of graduates 
of vocational education is related to attitudes and 
behavior. The results of previous research findings 
illustrate that the order of priority in the world of 
work has shifted. The interpersonal aspects should 
receive most attention, while thinking skills is the 
least emphasized as these are assumed to be less 
important in comparison to developing the quali-
ties of the individual and their interpersonal skills. 
Based on these findings, a procedural model of 
vocational education which integrates employabil-
ity skills into the learning process is to be devel-
oped. The results of this study are expected to be 
used as a product development model for voca-
tional education in accordance with the demands 
of the world of work.

2 INTEGRATION OF EMPLOYABILITY 
SKILLS

2.1 Conceptual model

Based on the results of previous studies, an early 
conceptual integration model of employability 
skills in vocational education is shown in Figure 1. 
The conceptual model is validated and evaluated by 
industry experts and vocational education through 
Focus Group Discussion (FGD) to get input on 
the development of the procedural model in the 
implementation process that integrates employ-
ability skills in the planning and learning process.

The conceptual integration model acts as an 
overview of the integration of employability skills 
aspects into the learning process from the first 
year to third year. Figure 1 shows that aspects of 
employability skills are an integral part of shaping 

the attitude and behavior of students in vocational 
education. All aspects should be an inherent part 
in the learning process to prepare graduates to 
not only be competent in a certain job, but also 
to have the attitude and behavior required to meet 
the demands of the world of work. Implementa-
tion aspects of employability skills in the process 
of learning need to be structured and organized 
to provide a significant impact on attitudes and 
behavior.

The Indonesia Qualification Framework 
(IQF) requires graduates of vocational school 
at Level 3 and up to diploma Level 5 to have the 
required capability, namely, 1) being able to fin-
ish the job with a wide scope, choose the appro-
priate method from the various options that have 
been offered, being able to analyze raw data and 
to demonstrate the data in both qualitative and 
quantitative ways; 2) mastering the theoretical 
concept of this area of knowledge in general, as 
well as formulating procedural problem-solving; 
3) ability to manage working groups and prepare 
a written report in a comprehensive manner; and 
4) responsibility for the work itself  and thus 
be held accountable for the achievement of the 
group’s work. In addition, some effort is needed for 
the integration of employability skills at every level 
to achieve specific skills, and students must also 
be given the knowledge, understanding and actu-
alizing aspects of employability skills so that they 
know, understand, and can implement all these 
aspects in everyday life. It is not easy to implement 
the program, but through the implementation 
of a curriculum model and a variety of learning 
strategies and initiatives of the administrators, it 
is hoped that aspects of employability skills can be 
integrated in the individual students.

2.2 Procedural model

The procedural model is the development of a 
conceptual model to integrate aspects of employ-
ability skills in the structuring and implementa-
tion of vocational education. The development 
of vocational education through an implementa-
tion model that integrates of employability skills 
should follow the rules and theory of the research 
and development method by following the model 
of Analysis, Design, Development, Implementa-
tion, and Evaluation (ADDIE). The next stage is 
the implementation of the test limited by the sam-
ple which has been selected based on certain crite-
ria, such as the diploma program in environmental 
engineering at the Universitas Negeri, Jakarta. The 
implementation of trials must be conducted with 
respect to the factors that have an effect, including 
site selection, as well as identify the supporting and 
inhibiting factors.
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Based on the characteristics of vocational 
education that promote an approach of learn-
ing by doing, aspects of employability skills can 
be integrated through three components, namely, 
1) learning in the classroom, 2) practical exercises 
in the workshop, and 3) industry practice, which 
is managed jointly between institutions and indus-
try. The values of employability skills are instilled 
in the classroom and in practical workshops con-
ducted using Action-Oriented Learning (AOL) as 
an approach. The strategy pursued to integrate the 
values of employability skills is to conduct a work-
shop to create common perceptions among faculty 
members, especially the head of the program, and 
debriefing the students prior to conducting the 
practice in the industry. With the same perception, 
the values of employability skills can be realized 
as a foundation of the integration process and 
thus change the behavior of the learners. Various 
approaches are described in Figure 2.

By using the approach of AOL to gain knowl-
edge and skills, students will also acquire a 
positive attitude and behavior toward the work. 

The AOL approach allows learners to gain knowl-
edge from experience and share it with a group of 
friends. Peer group input provides feedback and 
constructive criticism to help complete the job, 
and learners gain knowledge of the advantages 
of cooperation within the group. Action-Oriented 
Learning can provide a significant impact on the 
behavior of learners, because they are able to see 
how problems can be solved by working together, 
sharing knowledge, listening to others, and being 
responsible for each task mandated to them. It 
can provide enough space to instill the values of 
employability skills that are demanded in the 
world of work to learners. Lindemann (2002) 
states that Action-Oriented Learning is not just a 
method of learning, but is about the principles of 
learning. Another important aspect that should be 
emphasized in vocational education is as a form of 
activity for understanding the employment situa-
tion in the industry. Vocational education is geared 
to generating employment for multi-skilled, multi-
function, knowledgeable people who are willing to 
learn continuously, and have the ability to acquire 

Figure 1. Conceptual model integration of employability skills (source: Hanafi & Ma’sum, 2014).

Figure 2. Various approaches.
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and apply their knowledge, as well as technology. 
Therefore, there needs to be an effort to encour-
age and establish learners to be workers who value 
knowledge as their main capital, that is, knowledge 
workers.

In an effort to instill employability skills into the 
learning process, the important thing is that they 
must be explicitly stated in each unit of compe-
tency in any subjects that are given to the students. 
This means that the aspect of employability skills 
is part of the performance requirements that would 
form the competencies that will be generated as a 
whole. Aspects of employability skills must be 
clearly defined and written into each unit of com-
petency to ensure that aspects of the employability 
skills do exist and can be measured and evaluated 
as an important component of job competence. In 
instilling aspects of employability skills into the 
learning process, the principles of adult learning 
should be used, namely to give the relevant subject 
and learners a set of concepts that emphasize that 
commitment, responsibility and openness are con-
ducted continuously (Cleary et al., 2006).

Employability skills need to be integrated with 
competencies that will be produced at every level 
of qualification and necessary support provided to 
the process of learning and assessment of learn-
ing outcomes. In addition, we need an approach 
to learning and assessment strategies for the inte-
gration of employability skills in any learning 
activities in the classroom, in the workshop, or in 
industry. The results of FGD with a number of 
education experts, as well as continued discussions 
with the vocational education study program, have 
produced a picture of the scope of activities that 
can be associated with the implementation of the 
integration aspects of employability skills to embed 
these aspects. The results of the discussion suggest 
that there should be dissemination to the faculty 
members who administer related subjects, and to 
instructors in industry, to form shared perception 
of employability skills aspects.

Using the AOL approach will provide a deep 
understanding of the values of employability 
skills, so that the values occur naturally and have 
an impact on the attitudes and behaviors of learn-
ers. Thus an AOL approach can provide corrobo-
ration for: 1) technical capabilities, the ability to 
perform the task technically well and properly and 
monitor the work independently and critically; 2) 
social skills, the ability to work both in a team and 
independently, and monitor and consider the fac-
tors of the environment and safety; and 3) the abil-
ity to learn and use the methodology to continue 
to learn independently and be the best in field. The 
third ability is a demand for the skills required by 
the world of work in the form of values   contained 
in employability skills.

Based on the results of FGD, preparation needs 
to be done to equip learners to build a system that 
controls industrial practice and that will ensure 
learners are ready to adapt to the practical working 
environment. Industrial environments along with a 
different educational environment will give a new 
experience to the students, not only in the atmos-
phere and work situation that requires readiness 
of learners, but in the industry which also requires 
changes in attitudes and behavior in the face of 
every task and the work which is the responsibil-
ity of each worker. Through the implementation of 
industry practice, students will acquire knowledge 
and skills that will be a provision for work in the 
future. Industry practice provides an opportunity 
for learners to carry out activities in accordance 
with their expertise, and more importantly students 
can apply social interaction and the employabil-
ity skills which have been obtained in educational 
institutions in practice activities. The results of 
the evaluation provided feedback to the analysis 
phase to obtain a model of the ideal integration 
of employability skills which can be implemented 
by educational institutions. The final result is an 
implementation model that integrates employabil-
ity skills values into the learning process as part of a 
response to the needs of the working world, as well 
as efforts to improve the quality of vocational edu-
cation graduates. The analysis of integration model 
employability skills in accordance with the purpose 
of vocational education is shown in Figure 3.

3 CONCLUSION

In an effort to develop a model of vocational edu-
cation that integrates aspects of employability 
skills into learning, some steps must first be taken, 
such as identifying aspects that are needed by the 
world of work and placing them in the learning 
design, and implementing learning by using the 
AOL approach and control of industry practice, 
including shared perception and understand-
ing of   employability skills values by the parties 

Figure  3. Integration model of employability skills in 
vocational education.
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responsible for the implementation of vocational 
education. Vocational education institutions – as 
a form of education that prepares learners for 
employment – should always be responsive to the 
demands and needs of the increasingly dynamic 
environment of the workplace. The process of 
integrating and cultivating the aspects and values 
of employability skills should be done gradually 
and continuously, starting with the process of per-
ception and debriefing of the learner, then going 
through the learning process, and finally to the 
process of assessment. To that end, the right strat-
egy needs to be in place so that vocational institu-
tions can respond to the development of the world 
of work and the demands of industry – especially 
in the aspect of employability skills – in order to 
enhance the contribution of vocational education 
to support competitive industries.
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ABSTRACT: Based on preliminary studies it was found that the learning tools of Basic and Power 
Measurement for scientific-based learning that are suitable for use in Vocational High School (VHS) are 
not available. This research aims to develop a scientific learning tool for Basic and Power Measurement 
at VHS by adopting the steps of discovery learning. This research used the mixed method with sequential 
exploratory design and stages conducted through the procedural approach of Research and Development 
(R&D) presented by Borg and Gall. The research produced 128 pages of teaching material equipped with 
learning media. Based on the results obtained, it was shown that the product was effective in improving 
student learning outcomes.

One of the learning models contained in K13 
is the discovery learning model, which emphasizes 
the importance of students’ activity in understand-
ing the key structure or ideas of a study subject. 
Students are encouraged to learn mostly through 
their own active involvement with the concepts and 
principles, and teachers encourage the students to 
get experience and conduct experiments which 
allow them to find principles by themselves. The 
three main characteristics of discovery learning 
that relate to cognitive theory are: (1) an emphasis 
on active learning, (2) the development of mean-
ingful learning, and (3) the capacity to change atti-
tudes and values toward the subject and the self  
as problem solver (Svinicki, 1998). If  the students 
find the meaning of the lesson by themselves, it is 
expected that their comprehension will persist for 
a longer time (Dean & Kuhn, 2006).

There exists previous research on learning 
tools development based on scientific learning in 
vocational high schools. For example, Said et  al. 
(2016) developed the scientific approach-based 
co-operative learning tool for vocational students’ 
program of automotive electronic engineering, 
which consisted of an interactive multimedia 
program, group-sheet, photo viewer and learning 
scenarios. In addition, Rasyidi et al. (2015) devel-
oped teaching material based on scientific learning 
with the help of information technology; Fauziah 
(2013) developed a scientific-based RPP (Rencana 
Pelaksanaan Pembelajaran (lesson plan)) through 
Problem-Based Learning model in vocational high 
school, and Wirasari et al. (2016) developed learn-
ing material of business principles using a scien-

1 INTRODUCTION

Vocational education-based schooling is different 
from that in public schools. The learning principle 
of this schooling is the combination of theoretical 
knowledge with technical competences. Currently, 
curriculum 2013 (K13), with a scientific approach, 
has been applied in Indonesian Vocational High 
School (VHS). In this curriculum, students are 
expected to study more actively so they can better 
implement the learning material.

Curriculum changes have an impact on teaching 
and learning components. Each component related 
to the curriculum change must be adapted so it does 
not obstruct implementation. The components are 
learning tools consisting of syllabus, lesson plans, 
teaching materials and learning media that must be 
integrated and prepared before the teacher instructs 
the material in class. Based on preliminary studies 
conducted by the researchers, it was found that the 
learning tools for Basic and Power Measurement 
with scientific-based learning that are really suita-
ble for use in VHS are not available so the students’ 
learning outcomes are lower than expected.

For all levels, K13 is implemented using a sci-
entific approach that puts students’ activity at the 
center of the learning process. The characteristics 
of scientific learning are: (1) place student at the 
center; (2) involve science process skills in con-
structing the concept, law or principle; (3) involve 
cognitive processes to stimulate development of 
students’ intellect, especially for high-level think-
ing skills; and (4) develop the students’ character 
(Hosnan, 2014).
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tific approach to improve students’ achievement. 
The research products have been tested and proven 
to increase students’ learning outcomes.

After reviewing previous research, the research-
ers found that there is no research that has developed 
learning tools for Basic and Power Measurement 
as teaching material in vocational high school, so 
from the needs analysis the researchers decided to 
conduct such research.

In this study, the researchers developed learning 
tools in the form of teaching materials and learn-
ing media with scientific discovery learning as the 
learning model. This research is expected to result 
in a product that can enhance the learning process 
of vocational students thus improving their learn-
ing outcomes.

2 METHOD

This research was conducted using Research and 
Development (R&D) as outlined by Borg and 
Gall (1983). To collect the data, the study employs 
mixed-method promoting one-group pre-test 
post-test design (pre-experimental). This method 
is called sequential exploratory design (Creswell, 
2013).

The research was conducted in VHS 6 Bandung. 
Testing and validation of the product is conducted 
by a test team that consists of experts and practi-
tioners. The expert judges comprise two lecturers 
from the study subject and the practitioner judges 
consist of two teachers from the study subject. 
There were 30 students involved as the user sample. 
For more detail, information about the research 
subjects can be seen in Table 1.

Figure  1  shows the flow chart of the research 
conducted.

The research started with a preliminary study 
and needs analysis to ascertain the field conditions, 

after which a preliminary product was made and 
validation processes conducted until final product 
was complete. Following that, a field test was con-
ducted to check how effectively the product could 
increase students’ learning outcomes.

3 RESULT AND DISCUSSION

3.1 Preliminary study and needs analysis

Based on the preliminary study and needs analysis 
conducted by the researchers, it was found that the 
learning tools for Basic and Power Measurement 
with scientific-based learning that are really suit-
able for use in VHS are not available and the learn-
ing outcomes of students are lower than expected 
and below the target for K13.

3.2 Preliminary product (Product I)

Based on the analysis in the preliminary study and 
needs analysis, the researchers decided to adopt 
discovery learning as the learning model for the 
development of teaching materials and the presen-
tation of content to be presented by using a scien-
tific approach to suit the demands of K13.

The scientific activities contained in the teach-
ing materials include: (1) observing, (2) asking, (3) 
reasoning, (4) trying, and (5) communicating activ-
ity/forming a network.

Table  1. Process and orientation of the product 
validation.

Judges Process and orientation of the product

Expert Qualitative, questioner, interview, 
preliminary draft product; suitability 
of methodology, language, graphical 
design.

Practitioner Suitability of material and evaluation 
learning method with the main and 
basic competencies.

User Suitability with students’ needs, clarity 
of instructions and learning steps, 
informative, interactive, and capability 
of increasing the learning motivation 
of the students.

Figure 1. Research flow chart.
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The learning steps presented in the teaching 
materials include: (1) stimulating, (2) problem 
identifying, (3) data collecting, (4) data processing, 
(5) evidencing, and (6) drawing conclusions. For 
presentation, the teaching materials are equipped 
with discussion sheets, assessment sheets, and eval-
uation sheets to establish the learning outcomes.

The teaching materials developed consist of three 
sections: (1) introduction, (2) body, and (3) additional 
sections. The introduction section consists of the 
outer cover, the inside cover, copyright page, devel-
opment team page, preface, table of contents, a brief  
description of K13, a brief description of the discov-
ery learning model, syllabus, and Lesson Plans I, II 
and III. The body section consists of three chapters, 
namely, the complex numbers, the alternating current 
and a series RLC circuit. Each lesson was developed 
using a model of discovery learning by adopting sci-
entific learning activities contained in K13.

Specification of the product developed consists 
of three chapters with a total of 128 pages of A4-size 
paper (210 × 297 mm). The total of 128 pages does 
not include a brief description of K13, a brief  
description of the discovery learning model, sylla-
bus and lesson plan for each chapter. The research-
ers originally intended to include brief descriptions 
of the curriculum and the discovery learning model, 
the syllabus, and lesson plans in the teaching mate-
rials because the investments in these parts are con-
sidered to be essential in order to meet the needs of 
teachers and students in VHS regarding the imple-
mentation of K13. The design and presentation 
of teaching materials have been created in such a 
way that students can extract the information and 
organize their learning experience. The cover of the 
product design is displayed in Figure 2.

The validation process was conducted to test 
the feasibility of product content, presentation, 
language and visual. In order to obtain a value for 
the feasibility of the teaching materials developed, 

validation of the product was conducted by the 
expert and practitioner teams. Collecting data at 
every stage of product validation is done by giv-
ing questionnaires that include the checklist and a 
qualitative advice column. The development of a 
checklist questionnaire and qualitative advice col-
umn is in accordance with the provision of teach-
ing materials for student assessment issued by 
Kemendikbud (2013).

3.3 Expert test (Result Product II)

Based on suggestions and feedback improvements 
from the experts, the researchers conducted sev-
eral fixes on errors in certain parts of the teaching 
materials. The Product I revision of teaching mate-
rials is described in Table 2.

3.4 Practitioners test (Result Product III)

Based on suggestions and feedback improvements 
from the practitioners, the researchers conducted 
several fixes on errors in certain parts of the teach-
ing materials. The Product II revision of teaching 
materials is described in Table 3.

3.5 User test (Result Product IV)

Collecting data on the user tests was carried out by 
giving questionnaires that included the checklist 
and qualitative advice column. This questionnaire 
follows the same principle as the expert judgment 

Figure 2. Product design.

Table 2. Description of Product I revision.

Category Revision

Content
feasibility

• Enhancing the completeness of 
teaching materials

• Adding further implementative 
problems

• Developing further concept of life 
skills-based learning

• Developing further learning steps
• Adding of a glossary

Presentation 
feasibility

• Adding the image corresponding to 
the content of the material

• Improving the referral source or 
reference studies’ instructional 
materials

• Developing further learning steps
• Including actual images of the 

components described
Language 

feasibility
• Improvement in terms of conformity 

with the perspective of material that 
really motivates students

• Improving accuracy of spelling
Visual 

feasibility
• Repairing on step material at chapter 

or sub-chapter
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but uses simpler language to enable users to more 
easily understand the information that is explored 
in the questionnaire.

The results of product validation by the user 
test is used to see the extent of the feasibility and 
whether it meets the needs of students for instruc-
tional materials in the learning process for Basic 
and Power Measurement. The test result shows 
that the teaching materials developed are proper to 
implement.

Based on suggestions and feedback given by 
the users, some improvements were made and are 
described in Table 4.

3.6 Field test

After the teaching materials had been declared fea-
sible, a field test was performed to determine their 

effectiveness. The field test tested the normalized 
gain of learning outcomes by comparing before-
and-after uses of the teaching materials developed 
by the researchers; it appears that the normalized 
gain was 0.51.

4 CONCLUSION

The research resulted in a product that can 
enhance the learning process of  vocational stu-
dents and, in particular, improve the learning out-
comes of  the students, and on the basis of  expert 
judgment conducted on the product, it is catego-
rized as proper. 
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Table 3. Description of Product II revision.

Category Revision

Content 
feasibility

• Fixing the addition of material
• Adding example problems
• Adding a reference source adapted 

to the material presented
• Improving the stage content of 

material starting from the basics 
material until complex material

• Adding more images to support 
explanation of the learning materials

Presentation 
feasibility

• Fixing color elements in order to 
clarify the function of illustrations

• Adding some real image of the 
material explained

Language 
feasibility

• Improving accuracy of spelling 
usage according to EYD (Ejaan 
Yang Disempurnakan (Proper 
Grammatical Language))

• Fixing the use of terms and 
vocabulary

Visual 
feasibility

• Improving the cover

Table 4. Description of Product I revision.

Category Revision

Content 
feasibility

• Adding more interesting information
• Providing explanation of foreign 

words
Presentation 

feasibility
• Adding motivating illustrations
• Improving sharpness and clarity 

of the images
Language 

feasibility
• Fixing a typo
• Changing the style of language to 

be easily understood
Visual 

feasibility
• Improving the layout of the image
• Improving the quality of the 

binding covers
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Learning building construction based on local wisdom in Sundanese 
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ABSTRACT: This research aims to develop the formulation of the learning program for building 
construction based on the local wisdom of Sundanese traditional buildings and the SETS (Science, 
Environment, Technology and Society) vision by using mock-up media, and to explore the impact of the 
implementation on the improvement of students’ learning outcomes in architecture education. It employs 
the Research and Development (R&D) method. The research produced a product which is of good quality 
in terms of theory, methodological procedure, and empiricism. The development of learning materials 
is based on lecture materials developed by lecturers in the subject of building structure and construc-
tion. The researchers incorporated the concepts of structure and construction based on local wisdom. 
The concepts of structure and construction of Sundanese traditional buildings can be applied to some 
materials, such as wooden blocks, wooden boards, construction of doors and windows, construction of 
stairs and wooden floors, and the wooden frames of roof construction. The implementation of teaching 
building construction based on the local wisdom of Sundanese traditional buildings using SETS vision 
and mock-up media can improve the learning outcomes of architecture students on the building structure 
and construction course. This indicates that learning with a SETS vision using mock-up media affects the 
students’ learning outcomes according to the characteristics of both the learning and the media. It also 
suggests that the use of mock-up media for delivering teaching material should be considered by lecturers. 
If  the media can be used well, it will improve students’ learning outcomes.

ers to gain a clearer picture of the conceptual link-
ages to other elements in SETS, either in the form 
of excess or deficiency. According to Rusilowati et 
al. (2012), every learner has the ability to vary the   
basis on which they learn; through the implemen-
tation of constructivism, learners can start learn-
ing with something they are familiar with to things 
they never knew before.

The use of media in teaching and learning is a 
very important tool for use by lecturers because it 
helps students to better understand the material 
presented by the lecturers. One example is to use a 
media mock-up in the building construction edu-
cation program for students of architecture. Media 
mock-up is a simplification of the arrangement of 
that principal part of a process or system that is 
otherwise complicated.

2 METHOD

The method used in this study is a pre-experimen-
tal one, studying the implementation of learning 
the structure and construction of buildings with 
Sundanese local wisdom. Implementation of the 
study begins by providing a pre-test before the 

1 INTRODUCTION

Local knowledge is everything that characterizes 
an area, be it food, customs, dances, songs or cer-
emonies. Local potential cannot be separated from 
local culture. Culture is not just the potential that 
is directly related to arts and culture, but it is eve-
rything about the way of life of local communities 
related to confidence, productivity, employment, 
basic food, creativity, values and norms (Arowolo, 
2010).

Local wisdom in the form of Sundanese tra-
ditional building is not fully understood by the 
students at the college as a richness, especially in 
terms of the structure and construction of build-
ings. This is due to various perceptions by students, 
such as lack of knowledge of a typical house of the 
Sundanese people, glorifying modern architecture 
over local, and so on. Therefore, understanding 
and awareness of the importance of studying the 
structure and construction of traditional buildings 
is to be implemented, one of them through the 
learning process that promotes the structure and 
construction of local buildings.

Selection of visionary learning in SETS leads 
learners to maximum learning. This allows learn-
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intervention and ends with provision of a post-
test after the intervention. The test instrument 
takes the form of a test of building construction 
materials.

Increased mastery of concepts before and after 
the learning activities is calculated with the nor-
malized gain score:

g
S
S

f iS

m iS
=

< SS
(% % )SiSS >SiS
(% % )SiSS >

<
 (1)

where
<g> is a normalized gain score;
Sf is the average post-test score;
Si is a pre-test mean score;
Sm is the maximum score.

Normalized gain score <g> is a suitable method 
for analyzing the outcome of pre-test and post-test 
results. Normalized gain score <g> is also a better 
indicator as it shows the level of effectiveness of 
the intervention in the post-test score (Hake, 1998). 
The rate of normalized gain score is categorized 
into three groups (Hake, 1998):

Gain-high: (<g>) > 0.7;
Gain-being: ≥ 0.7 (<g>) ≥ 0.3;
Gain-low: (<g>) < 0.3.

3 RESULT AND DISCUSSION

3.1 Visionary learning implementation of SETS 
with media mock-up

Education based on local wisdom involves educa-
tion as a process that interacts with its environ-
ment. This study is based on the view that the 
cultural background of  students has a greater 
effect on the education process than those con-
tributed by the provision of  learning materials. 
The way a person understands, an individual’s 
relationship with the environment, as well as one’s 
perspective on causality, space and time, is influ-
enced by their origins and culture. Accordingly, 
the approach selected for the instruction of  con-
struction building is based on the Science, Envi-
ronment, Technology and Society (SETS) vision 
using media mock-ups.

The development of learning materials is based 
on lecture material developed by the lecturer. The 
researchers inserted concepts of local wisdom 
related to structure and construction into materi-
als developed by lecturers. The material developed 
concerns wooden construction, and wooden con-
struction is part of building construction. Having 
adequate knowledge on timber is believed to be 
helpful to understand the connection and relation-
ships of buildings made of wood. The compilation 

of a wooden construction generally consists of two 
or more bars each connected into one piece until 
solid. To qualify for this robustness, the connec-
tions and relationship between the wooden parts 
must meet the following requirements:

• The connection should be simple and robust to 
avoid large or deep indentations because that could 
lead to weakness and the wooden logs needed are 
large, which would be a waste of money.

• Must pay attention to the properties of the wood, 
especially its nature (shrink, swell and pull).

• A connection of relationships in the wood con-
struction should be established that is resistant 
to the forces that work on the structure.

The learning implementation envisions building 
construction using SETS with media mock-up as 
described in the following section. The introduc-
tion to buildings is presented in the traditional 
village environment. This stage can be called ‘the 
initiation’, and could also be called ‘the invitation’, 
as an invitation to the students to focus on learn-
ing. Since students are considered to have prior 
knowledge on it, it appears that it makes the sec-
ond phase easy to implement.

The second phase of learning about construction 
of buildings through SETS with media mock-up is 
the process of concept formation, which begins by 
introducing the media mock-up. Learning is initi-
ated with the explanation of the essential concepts, 
followed by charging students with completing 
a worksheet to reinforce the essential concepts, 
before concluding with a discussion group.

In the concept formation event, researchers pro-
vided the material and described the types of wood 
connections for the wooden frame of a stable roof 
using the medium of mock-up for approximately 
60 minutes. It has been shown that students give 
positive responses in answering questions related 
to the provision of material progress. Once the 

Figure 1. Instructional media mock-up.
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processing of material was complete, the research-
ers asked the students to demonstrate and try the 
roof props directly. Almost all of the students tried 
disassembling one of the mock-up props.

Furthermore, armed with the correct under-
standing of the concepts, the students performed 
the analysis of issues or solving problems by the 
so-called application of the concepts to real-life. 
The concepts which have been understood by stu-
dents can be applied in their daily lives. During the 
process of concept formation, problem-solving 
and/or analysis of the issue, professors need to 
correct any misconceptions which arise during 
the learning activities. This activity is called the 
‘consolidation concept’. If  during the process of 
forming the concept there do not seem to be any 
errors occurring for the students (as well as after 
completion of issue analysis and problem-solving), 
the faculty still needs to conduct this stabilization 
exercise with an emphasis on key concepts that 
are important to know in the specific study of the 
materials. In the final stages of the building con-
struction instruction, the researchers carried out 
an assessment of the learning outcomes that have 
occurred and the learning process that has taken 
place.

Based on the observation of the students’ 
responses to SETS learning, it was proven that 
90% of them agree. Thus, the figure of the interval 
scale is well-shaped. It can be concluded that learn-
ing in the context of a SETS vision using mock-up 
media can add to the appeal of learning, as this 
elicited a positive response from students during 
the learning process.

3.2 Building construction concepts mastery

The level of mastery learning concept is expressed 
by the building construction category applicable 
upon assessment, and the improvement in mastery 
of concepts is based on the score of normalized 
gain (g). A general overview of the level of mastery 
of concepts is shown in Table 1.

Based on the graduation rate categories for the 
pre-test results, the majority (66.7%) of students 
graduate in the ‘Less’ category, and 33.3% of stu-
dents did not even pass. After the learning interven-
tion, most students graduated in better categories, 
with only 7.1% of students graduating in the ‘Less’ 
category and only 2.4% not graduating at all.

The improved learning outcome for building 
construction is based on the normalized gain val-
ues. The average value of the pre-test was 55; the 
average post-test value was 79, with a normalized 
gain of 0.55 for the medium category. This shows 
that the implementation of the building construc-
tion learning approach based on a SETS approach 
of local wisdom using media mock-ups has been 

successful in increasing the mastery of concepts 
included in this category.

The results of this study are also consistent 
with the results of research conducted by Ferawati 
et al. (2012), which states that students who experi-
ence learning envisioned in a SETS context find it 
more meaningful than students who did not. This is 
because the SETS approach can facilitate the expla-
nation of the abstract through real phenomena and 
events in the environment around students. Thus, 
a SETS approach which is integrated in the media 
mock-up managed to improve students’ under-
standing of the concept of building construction.

Another reason for learning excellence is the 
way that SETS envisions building construction so 
that students are able to connect their real world 
life as a member of society with the building con-
struction study class. This is in line with the opin-
ion of Widyatiningtyas (2009), which states that 
the learning process envisioned with SETS can 
provide learning experiences for students in identi-
fying potential problems, collecting data related to 
the problem, considering alternative solutions, and 
considering the consequences of their decisions.

Increasing mastery of the concept of building 
construction is proof that media mock-ups help 
students more easily understand concepts by pro-
viding direct and concrete experience. Furthermore, 
Furman (2007) states that media mock-ups improve 
students’ ability to remember material presented 
over a longer period of time. Their direct concrete 
experience as well as the memory of the material 
can facilitate students’ ability to connect the mate-
rial with technology, the environment and society.

4 CONCLUSION

The implementation of building construction 
learning based on local wisdom of Sundanese 
traditional building with mock-up media as envi-
sioned by SETS can improve learning outcomes 
in the building structure and construction course 
in architectural engineering education. This shows 
that learning to use media needs to consider sev-
eral factors, such as the appropriateness of media, 

Table  1. Overview of mastery of the concept of 
building construction.

No Range Categories % pre-test % post-test

1 86–100 Very Good  0 21.4
2 76–85 Good  0 40.5
3 66–75 Sufficient  0 28.6
4 55–65 Less 66.7  7.1
5 <55 Much Less 33.3  2.4
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characteristics of the students, and learning objec-
tives. The study proves that media use of concrete 
objects should be considered by the faculty for 
other presentations too, because if  the media is 
used properly it will maximize student learning 
outcomes.
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ABSTRACT: Problem solving, creativity and team working are very important skills, yet TVET student 
teachers’ capability on those skills is low. The purpose of this research was to develop instructional model 
that able to improve those skills. The problem solving concept was developed using a combination of 
Polya’s theory and expert-novice theory. Creativity concept was developed based on an inside-box theory 
integrated with Piirto’s creativity system. Team working concept was developed based on sociotechni-
cal approach in cooperated with co-creation. Instructional model was developed based on project-based 
learning. The instructional model was developed using 4-D method. Quasi experiment used to test the 
instructional model. The research was conducted at Faculty of Engineering-State University of Surabaya 
in 2014–2015, with 126 students participated. The result shows by using the instructional model devel-
oped, student’s score on problem solving: 3.26, creativity: 3.12 and team working: 3.65. On the other hand 
score on problem understanding aspect: 2.84, originality aspect: 2.98, commitment to team success and 
shared goals: 2.91 and commitment to team processes, leadership and accountability: 2.97. The research 
shows that the instructional model can increase problem solving, creativity and team working skills, but 
it needs to be improved so that can to increase students’ capability in problem understanding, original-
ity, commitment to team success and shared goals and commitment to team processes, leadership and 
accountability aspects.

observed teaching-learning process and conducted 
discussions with lecturers; and it found out that 
the teaching-learning emphasized more on practi-
cal applications and emphasize less on the devel-
opment of the three competencies. As a result, 
students’ ability in problem solving and creativity 
is low. The lecturers also tend to give individual 
tasks, so it was not enough to give the students the 
opportunity to cultivate team work skill.

This research aims at developing instructional 
model that develops problem solving, creativity 
and team working ability, especially for student’s 
teachers in TVET.

2 THEORETICAL FRAMEWORK

2.1 Problem solving skill

Problem-solving skill is an ability to transform an 
initial state into a prospective goal, so it is an impor-
tant indicator of human intelligence required at a 
high level activity (MacLellan Langley and Walker, 
2012: 1). It requires analytical thinking, creativity 

1 INTRODUCTION

The fast development of science and technology 
forces changes in our work and life patterns. To effi-
ciently deal with these changes, people are required 
to possess some essential competencies such as prob-
lem solving skill, creativity and team work. (The 
Economist Intelligence Unit, 2015; Trilling & Fadel, 
2009, Wagner, 2008). Problem solving and creativity 
is the most important skills in higher order thinking, 
while team working is the most important of social 
skills. All these three skills are often considered as 
future competences (Samani, Cholik, Suparji, Isma-
wati, 2015) and are essential for Technical and Voca-
tional School (TVET) graduates. However, research 
data showed that the students’ ability in these three 
skills are far from proficient (Unesa, 2011).

To create a teaching-learning process that can 
nurture those essential competencies, the teachers 
themselves will need to have them. Unfortunately, 
a study of Samani, Nurlaela and Ismayanti (2014) 
shows that the student teachers of TVET are not 
yet competence in those competencies. The study 
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as well as the skill to be able to strategically priori-
tize tasks in order to ensure that the problem solv-
ing steps can be effective. (Samani, 2014).

In the expert-novice theory, Hardin (2003: 228) 
explains that experts can crystallize several relevant 
information to solve the problem, while those who are 
still learning may only collect information separately. 
Therefore Hardin (2003) and Samani, Nurlaela, 
Widodo and Inzanah (2016) consider understand-
ing problem correctly is the most important stage 
in problem solving. In contrast, Polya (in Berkeley, 
2014) states the problem solving strategy is the most 
important key for problem solving expertise.

Many experts propose problem solving con-
cepts. Polya (in Berkeley, 2014) proposes four 
steps, they are: understand the problem, devise a 
plan, carry out the plan and look back. Restruc-
turing Associates (2008) proposes six steps, they 
are: define the problem, determine the root (s) of 
the problem, develop alternative solutions, select a 
solution, implement the solution, and evaluate the 
outcome. While MacLellan, Langley and Walker 
(2012) describe that problem solving consists of 
five steps: problem selection, termination check, 
intention generation, failure check, and intention 
application. The three concepts are similar, the dif-
ference lies at certain aspect emphasized.

2.2 Creativity

Thinking creatively means to think in a new way 
that is different from the existing ones and it needs 
an ability and courage to think freely regardless 
of the existing thinking trap (Adair, 2011). By 
thinking creatively, it will get a different perspec-
tive, so as to produce different solutions (Shelter & 
Bentley in Craft, 2001). Liu & Schonwetter (2004: 
801–803) mentions creativity has hierarchy rang-
ing from expressive creativity, technical creativ-
ity, inventive creativity, innovative creativity, and 
emergent creativity. While Boyd and Goldenberg 
(2013) proved that creative thinking should not 
always be out of the box but also inside the box.

Liu & Schonwetter (2004: 802) mention four 
aspects in creative thinking: fluency, flexibility, origi-
nality, and elaboration, while Filsaime (in Nurlaela 
and Ismayati, 2015) names originality, adaptability, 
appropriateness, and contribution to domain. Pirto 
(2011: 3) describes thinking creatively for the 21st cen-
tury covers the use wide range of idea creation tech-
niques, creation of new and worthwhile ideas, and 
elaboration, refining and evaluating their own ideas.

Boyd and Goldenberg (2013) proves thinking 
inside the box can be taught through Systematic 
Inventive Thinking. However, originality remains 
the most difficult aspect, especially for those who 
are still learning, therefore the development of this 
aspect requires encouragement to dare to think 
freely and to be different from others (Samani, 

Nurlaela and Ismayati, 2014). Liu & Schonwetter 
(2004: 803–804) found ten barrier of blocks to crea-
tivity, they are: fear of the unknown, fear of failure, 
reluctance to exert influence, frustration avoidance, 
resource myopia, custom-bound, reluctance to 
play, reluctance to let go, impoverished emotional 
life, and over certainty, These are known barriers 
that should be removed to allow originality.

2.3 Team working

Team work is very important, because 81% of the 
Fortune Company developed based on team work 
organization (Kennedy & Nilson, 2008: 5). If the 
analogy of vectors are used, the energy accumula-
tion of team work will be optimal if  all members of 
the team have the same vision (Northouse, Peter G, 
2016). In practice, it turns out equating vision is not 
easy, especially if  the team members have different 
expertise background or point view (Mental Health 
Commission, 2006; Nazaro & Stazzabosco, 2009).

A team work has always gone through five 
stages; forming, storming, norming, performing, 
and transforming (Nazaro & Stazzabosco, 2009: 6). 
Team work can only works effectively if  it is able to 
go beyond the stage of norming and at least reach 
the performing stage. According to the sociotechni-
cal theory, the success of team work in reaching 
performing and transforming stage is influenced 
by interaction and relationships between members 
of the team (Sycara and Sukthankar, 2006). There-
fore, the co-creation principle, which emphasizes 
on experience mind-set, context of interaction, 
engagement platforms and network relationships, 
could be applied (Ramaswamy & Gouillart, 2010).

Tarricone & Luca (2002: 641) says that there are 
six aspects should be considered in building team 
work, namely the commitment to team success and 
shared goals, interdependence, interpersonal skills, 
open communication and positive feedback, appro-
priate team composition, commitment to team 
process and leadership and accountability. Mean-
while, Mickan and Rodger (2000: 202) states team 
work process effectiveness includes coordination, 
communication, cohesion, decision making, conflict 
management, social relationships, and performance 
feedback. Although these two theories are using dif-
ferent terms and emphasizing on different terms, 
conceptually both propose very similar aspects.

2.4 Project-Based Learning (PjBL)

Which instructional model could develop problem-
solving skills, creativity and team working simulta-
neously? Since ability grows in line with learning 
experience, a necessary instructional model is 
needed to solve problems creatively in team work 
(Fry, Ketteridge & Marshall, 2009).

One of the instructional models that can provide 
experiences for the three abilities is a project-based 
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learning (PjBL) which is characterized by long-term 
activities, interdisciplinary, student centered, and 
integrated with real world issues and practices (Edu-
cation Technology Division-MoE, 2006). Similarly, 
Harmer and Stokes (2014) describes key features of 
PjBL are learning by doing, real-world problems, 
role of the tutor: “a guide in the side”, interdisci-
plinary, collaboration and group work, and an end 
product.

For student activities, the National Academy 
Foundation (2009: 4) states that PjBL will ask stu-
dents to tackle real problems and issues beyond the 
classroom, to actively engage in their learning, to 
make important choices during the project, and 
to demonstrate in tangible ways that they have 
learned the key concepts and skills.

3 METHODS

Instructional models was developed using the 4-D 
method (Thiagarajan, Semel and Semel, 1974), but 
only until the third D stage (develop). One study 
was designed to test the effectiveness of the model. 
A pre-test was determined not to be relevant since 
creativity and team working are something new, 
due to a significant difference between PjBL and 
the existing instructional models. A control group 
cannot be implemented, because it is potentially 
confounding (McNamee, 2003).

The research was conducted in 2014 and 2015, 
involving 126  student teachers in the Faculty of 
Engineering-State of University of Surabaya. Struc-
tured observation and open-ended interviews were 
conducted to determine the ability of students to apply 
team work, as well as their responses during the PjBL 
models. At the end of PjBL process, problem solving 
ability and creativity was also measured by a test.

4 FINDINGS

Using 1–4 score system, Table 1 shows that the stu-
dents’ overall ability in problem solving is high, with 
score of 3.26. While their ability in understanding 
problem is significantly low, with a score of 2.84. 
This is in line with Hardin’s (2003) research finding 
which states that understanding problem is the most 
important but at the same time the hardest aspect.

Observation and open ended interviews with 
students found that the difficulty lies in their ability 
to dissect the problem, finding relevant variables 
and causal relationship among them.

Table 2 shows the students’ ability to think crea-
tively. As a whole, the students’ creativity scores 
well with 3.28, which is a little better than the pre-
vious year research achievements at 3.12. However, 
aspects of originality is still considerably low with 
a score of 2.98. These results repeat last year’s 
result of a score of 2.78. Indeed, there has been 

an increase of 0.20 but it still has not been able to 
achieve a score of 3.0 (good).

Observation and interviews with students and 
lecturers reveal that students’ firm habit of thinking 
“what if” makes them dreading to stray away from 
the law, formulas, of rules that have been under-
stood; hence the difficulties for students to form 
original ideas. It seems PjBL that was developed in 
2015 still has not been fully able to release students 
from block to creativity (Liu & Schowetter, 2004).

After attending teaching-learning process using 
PjBL, students’ ability to work together as a team 
is good with a score of 3.35 as showed in Tabel 3. 
However, there are two aspects that have not been 
good, namely, commitment to team success and 
shared goals with a score of 2.91 and a commit-
ment to team processes, leadership and account-
ability with a score of 2.97.

Synchronizing work objectives and targets was 
not easy for the students. The observations indicate 
that they need a longer time to agree on a workable 
targets and objectives, because of the differences 
on their point of views. To reach the storming 
phase as stated by Nazaro & Strazzabosco (2009), 
the students also took a lengthier time. However, 
once the norming stage was reached it was imme-
diately followed by a performing stage.

Students’ free and unstructured lifestyle makes 
them feel unbound by the team work, thereby 
inhibiting the onset of commitment to leader-
ship and team accountability. The different ways 
of working also brings disharmony in working 
together, so that the engagement platform as stated 
by Ramaswamy & Gouillart, (2010) did not imme-
diately occur.

Table 1. Students’ achievement on problem solving.

No Aspects Score

01 Understanding the problem 2.84
02 Devise a plan 3.43
03 Carry out the plan 3.76
04 Look back 3.31

Mean 3.26

Table 2. Students’ achievement on creativity*.

No Aspects Score

01 Fluency 3.34
02 Flexibility 3.54
03 Originality 2.98
04 Elaboration 3.26

Mean 3.28

* The 1st year result was presented on TVET 
International Conference at Bremen University, 
September 2–4, 2015.
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5 CONCLUSION

Based on the finding described, it can be concluded 
that PjBL improves students’ ability on problem solv-
ing, creativity and team work. However it still needs 
a follow up research to increase the four aspects 
(problem understanding, originality, commitment 
to team success and shared goals, and commitment 
processes, leadership and accountability) of the three 
competencies which found to be significantly low.
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The learning model development of higher order thinking 
on electronics system subject
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Padang State University, Padang, Indonesia

ABSTRACT: The 21st century skills becomes the key of human resources’ competitiveness in the 
future, essentially about mastery of thinking skills. Therefore, a valid, effective and efficient learning 
model to improve students’ Higher Order Thinking (HOT) skills and also their specific competences is 
very significant. This study was a developmental research by using Richey & Klein procedures of Type 
Model II (model research) that was conducted in two phases: model development and model validation. 
Model design was accomplished by in-depth literature review and Focus Group Discussion (FGD) with 
the experts and senior lecturers related. Model validation was formed with expert judgement, pre-experi-
mental design, and applying confirmatory factor analysis procedures to assess the design of higher order 
thinking skills construct. The study results shows that the learning model developed, factually, fulfills 
the appropriate validity, effectiveness, and efficiency criteria. However, the model implementation to the 
subject sample confirms that students’ HOT skills and electronics competences can be improved outright.

Based on the main ideas, the researcher might 
comprehend that the main concept of the HOT 
skills is the complex thinking. The term complex 
refers to the interconnection among several basic 
thinking skills with the balanced combination and 
composition. The term complex also refers to the 
fact that the thinking process might be applied into 
the context of real life within the problem solving 
activities, the planning activities and the other activ-
ities that demand more than simple thinking skills. 
Thereby, the complex thinking skills also refers to 
the sequential, the logical and the systematic think-
ing skills with more cognitive process. In addition, 
such individuals in general will be able to overcome 
the real problems and situations in their life.

Haladyna (King et al., 2009, p.27) mentions that 
the thinking complexity and the learning dimen-
sion might be stated into four levels of mental 
process (understanding, problem solving, critical 
thinking and creativity) that might be implemented 
into four types of content namely facts, concepts, 
principles and procedures. Brookhart (2010, p.3) 
views the HOT in three terminologies namely the 
HOT as transfer, the HOT as critical thinking and 
the HOT as problem solving. As transfer, the HOT 
encourages the learners more to understand, to 
benefit and to implement what they have learned 
(King et al., 2009, p.34). Then, as critical thinking, 
the HOT “… is reasonable, reflective thinking that 
is focuses on deciding what to believe or do.” On 
the contrary, as problem solving the HOT includes 
the thinking process for recognizing the appropri-
ate path in order to achieve the desired objectives.

1 INTRODUCTION

The concept of higher order thinking skills becomes 
the main agenda after the Bloom’s publication 
regarding the taxonomy of educational objectives. 
Bloom established a workgroup that discussed 
three aspects and taxonomies namely the cognitive 
aspects, the affective aspects and the psychomo-
tor aspects. These aspects or categories have been 
the taxonomy classification from the simple range 
until the complex behavior and from the real con-
struction until the abstract construction (Bloom, 
1956, p.30). Based on these results, the Bloom 
taxonomy in the cognitive aspects is differentiated 
into six levels (knowledge, comprehension, appli-
cation, analysis, synthesis and evaluation). The last 
three levels are categorized into the HOT skills and 
are inputted into the taxonomy after the taxonomy 
has been revised in 2001 by Anderson-Krathwohl 
(Kratwohl, 2002).

Krathwohl, through several revisions upon 
the Bloom taxonomy, views the learning objec-
tives from two dimensions namely the knowledge 
dimension and the cognitive process dimension. 
The cognitive process dimension follows the six lev-
els of verb format in the previous section namely to 
remember, to understand, to apply, to analyze, to 
evaluate and to create. Each thinking level might be 
categorized into four levels of knowledge, includ-
ing the HOT skills. Thereby, the researcher might 
state that the create block is the highest HOT level 
in the most abstract knowledge (meta-cognitive 
knowledge).
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The HOT skills such as the creative-critical 
thinking skill and the problem-solving thinking 
skill are the skills that the university students 
should master as a teacher candidate. Carroll 
(2007) explains that teachers should have the criti-
cal thinking ability and should deliver such capac-
ity to their students. Similarly, Snyder & Snyder 
(2008) reveal that a business educator should have 
the critical thinking ability by considering that the 
students are not information receiver but, instead, 
the students are information user. The teachers 
who have such ability will encourage the students 
to learn independently and to be able to solve the 
real problems in their life. Beers (2012) quotes that 
“Exemplary science education can offer a rich 
context for developing many 21st century skills, 
such as critical thinking, problem solving and 
information literacy. These skills not only contrib-
ute to a well-prepared workforce of  the future but 
also give all individuals life skills that help them 
succeed.”

Recalling the challenges of 21st century and 
the internal condition related to the quality of 
nowadays graduates, the researcher is interested 
to develop an innovative learning model that 
focuses on the improvement of HOT skills. The 
study is to find an effective and efficient design, 
the mechanism and the stages of learning model 
development, especially for the teachers education 
of electronics engineering. The study is also to dis-
cover the feasibility of the learning model devel-
oped for improving the students’ HOT skills and 
the effectiveness of the HOT learning model for 
the domain of electronics engineering.

2 METHOD

The development model formed by R&D study 
was the type II model design and development 
(model research) proposed by Richey & Klein 
(2007, p.8). The model research was intended to 
construct a new model or to develop an existing 
model along with the requirements that facilitated 
the model use. There were 2 main stages that should 
be conducted in developing a new model by means 
of  this approach namely: 1) the model devel-
opment, consisting of  comprehensive model 
development and process development within 
the model components; 2) model validation, con-
sisting of  internal validation toward the model 
components and external validation toward the 
model impacts. Each stage would be outlined in 
the section of  development procedures that had 
been designed, including preliminary study. This 
stage had been an inseparable part from the 
efforts of  designing and developing the model 
comprehensively.

2.1 Experiment design of product

The objective was to define whether the initial 
draft of model that had been developed would be 
feasible or not for the implementation. The activity 
in the stage was performing a practical-evaluative 
experiment toward the good initial draft. In the 
expanded experiment that was conducted after the 
revision upon the model based on the analysis of 
limited (small group) experiment results. In order 
to identify the model effectiveness, there should be 
several tests toward the improvement of thinking 
skills and electronics competences... The measure-
ment on the results of experiment was conducted 
according to the experiment design (Creswell, 
2009, p.160) as in the following Figure 1.

2.2 Data collecting and instrument

The data collecting was conducted under multiple 
techniques namely by means of literature study and 
documentation, interview with multiple parties and 
questionnaires distributed among the students or 
research subject (especially the learning groups of 
Electronic Circuit Innovation Engineering course). 
The experts and senior lecturers by means of 
Focus Group Discussion (FGD) was conducted to 
elaborate and to validate the model guidelines, the 
thinking skills instrument and learning design, the 
cognitive test on the mastery of electronics compe-
tences and certainly the students’ HOT skills.

2.3 Data analysis

The results of data analysis were implemented in 
order to define the further stage within the model 
development. The data analysis that the researcher 
implemented referred to the research process in 
each stage namely the descriptive analysis, the 
analysis toward the coefficient of inter-rater cor-
relation (inter-rater agreement) by means of intra-
class coefficient correlation (ICC), the analysis of 
Pearson correlation, the analysis of Spearman cor-
relation, the analysis of Alpha Cronbach and the 
comparative analysis toward the results of differ-
ential test along with the factorial analysis toward 
the fitness between the theoretical structure and 

Figure  1. The experiment design of model 
effectiveness.

Gl Ot-X- 02-X- 03 

Progressively 1 group, pre-experimental (one
group pre-test post-test design) 

Gl X---- 0 } Comparatively 2 groups, 
pre-experimental (post-test-

------------ only with nonequivalent 
G2 ----- 0 groups) 
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the empirical structure for the higher order think-
ing skills construct.

3 RESULTS

3.1 HOT skills construct

Based on the literature review, the researcher 
would like to emphasize three main components of 
the HOT skills. The three kinds of thinking skills 
were believed to be the key skills in dealing with 
the 21st century competition. In order to measure 
in a more detailed manner, the thinking skills then 
would be outlined skills into several aspects as hav-
ing been displayed in the Figure 2 below.

In general, the experts assessed that the scoring 
concept and guideline that had been implemented 
in designing the HOT skills instrument had been 
very good although there should be revision. The 
mean score of the experts in all items had been 
good, namely 3.80, in accordance with the coeffi-
cient of content validity (Aiken’s V) namely 0.93. 
The coefficient implied that each item had very 
good content validity and supported the content 
validity of the instrument in overall.

Based on the test of reliability, the researcher 
found that the intraclass correlation coefficient 
had been equal to 0.859 and the individual coef-
ficient had been equal to 0.550. According to the 
criteria provided by Fleiss and Cicchetti & Spar-
row in Barrett (2001), the researcher might state 
that the inter-rater agreement index belonged to 
the excellent category (very good, > 0.74) while the 
individual index (consistency) belonged to the fair 
category (moderate range of 0.40–0.59). Then, the 
significance rate had been significant where the 
P-value < 0.05. Thereby, the researcher might state 
that the conceptual design of HOT skills learning 
model had been valid and reliable.

3.2 Model development

Based on the conceptual model constructed via 
FGD, the researcher designed the HOT skills 
learning model hypothetically as having been dis-
played in Figure 3.

The hypothetical model was designed by apply-
ing the aspects of input, process and output. In 
the input level, the materials that would be used 
consisted of the learners’ initial information (with 
3  main variables; cognitive structure, CS; prior 
knowledge; PK; and trait thinking, TT), the desired 
learning outcome (Electronic Engineering Study 
Program, EESP’s LO) and 3 components of HOT 
skills that would be strengthened. The input then 
would decide the options of pre-condition, 
the learning strategy and the type of assessment that 
would be applied in the process level. The options 
of strategy that would be proposed were experi-
ment, fault-finding and mini-project design; these 
options would be outlined more tactically in the 
stages of learning model implementation further. 
The measure of successful model implementa-
tion would be apparent in the output level in the 
form of vocational competences based on the LO 
and (mainly) the improvement of HOT skills. The 
hypothetical model was designed in such way in 
order to pay attention to all aspects and variables 

Figure 2. Higher order thinking skills components.
Figure  3. The HOT learning model final 
hypothetically.
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that had been disclosed theoretically and concep-
tually in the stages of model development.

3.3 Results of experiment and effectiveness test

For the model implementation in the expanded 
experiment, the researcher performed 3 tests of 
electronics competences in accordance with the 
design of one-group pre-test post-test. The score 
of the test results were correlated to the students’ 
GPA to ensure the validity and the reliability of 
the instrument. The progressiveness described that 
there had been quite significant improvement on 
the capacity in terms of percentage toward all indi-
viduals. With these results, the researcher might 
state that both individually and collectively the 
HOT learning model had been effective to improve 
the students’ cognitive capacity in the electronics 
realm.

In order to identify the effectiveness of the 
learning model, the researcher performed a differ-
entiation test by means of Mann-Whitney U Test 
toward the data of Electronic Engineering Compe-
tences (EEC) and of t-test toward the HOT skills 
data. The results of both test, as having been dis-
played in Table  1, achieved after the variance of 
the model group had been similar to the control 
group (homogenous).

Based on the t test and the Mann-Whitney U 
test in Table 1, there had been significant improve-
ment on the HOT skills and the cognitive compe-
tence in the domain of electronic engineering. The 
results also implied that the HOT learning model 
had empirically been effective in improving both 
aspects altogether in the same time.

4 CONCLUSIONS

The development of  HOT learning model was 
started from the study of  exploration to many 
models (that focuses on strengthening the think-
ing skills) in the appropriate group of  theories. 
The elaboration by means of  comparative and 
integrative approach, furthermore, delivered the 

strengths and the weaknesses of  the existing mod-
els. The developed model offers 3 optional learn-
ing strategies that can be selected. The strategies 
have demonstrated the strengths to effectively 
improve HOT skills and its components rather 
than existing model like problem-based learn-
ing. However, the three main factors (inputs), 
especially on learner factor, become the key of 
success in model implementation and outcomes. 
The feasibility of  the model, in terms of  learning 
aspects based on the lecturers’ and the students’ 
perception, belongs to the very good category. In 
terms of  mastery toward the electronic engineer-
ing realm, the model has also proved to be effec-
tive in improving the electronics competences 
significantly. The progress on the results of  elec-
tronics cognitive competence measurement has 
good improvement especially after the final stage 
of  model implementation.
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The implementation of multimedia animation to improve the mastery 
of material about crystal defects in engineering courses
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ABSTRACT: The most recent data from the lecturer of engineering materials indicates that only 41.6% 
of the students could solve Crystal Defects-related problems. Therefore, this research was conducted on 
the implementation of multimedia animation on Crystal Defects material. This study aims to obtain 
information on the students’ ability of concept mastery and responses after they experienced the learn-
ing process using multimedia animation on Crystal Defects material in engineering materials course. The 
research method used is pre-experimental design in the form of One group Pre-test Post-test design. Data 
collection was conducted using tests, namely pretest and posttest. The results showed that the students 
from lower group who used MMA in the learning of Crystal Defect material in Engineering Materials 
course are better than those from upper group. The implementation of MMA also helps the students to 
better understand the material content and facilitates their learning process.

material properties are determined by its atomic 
structures in micro or determined by its micro-
structures. The explanations of these concepts are 
represented in pictures and theories that generally 
describe abstract events since these events cannot 
be observed by unaided eyes because of the small 
size of the atoms. The difficulty in understanding 
abstract, complex and dynamic concepts is a prob-
lem in the learning of engineering materials.

Based on the fact above, in order for prospective 
teachers to master engineering materials course 
that is considered difficult, refinement in learning 
needs to be conducted so that it is no longer dif-
ficult. Even though it is still not easy, at least it is 
not boring if  it is repeated or studied alone, thus 
it can finally be mastered. A type of technology 
that can be utilized for this purpose is Informa-
tion and Communication Technology (ICT), with 
consideration that nowadays students are gener-
ally able to easily access computers, which are uti-
lized in learning or courses. One the alternative of 
its utilizations is in the form of e-learning, virtual 
reality and interactive multimedia (MMI). The use 
of interactive multimedia is more effective than 
the use the media presented through printed media 
with face-to-face activity and is also more effective 
than the use of the media presented through web 
with online learning.

2 METHOD

Two groups are required to see the extent of 
the improvement of concept mastery in learn-
ing usingmultimedia animation. The first group 

1 INTRODUCTION

Education has an importantmeaning in life, that 
is, improving the quality of human resources in 
any field, therefore the quality of education must 
be continuously improved. In the world of edu-
cation, the advancement of education is not only 
the responsibility of the government but also the 
responsibility of teachers, parents and students. To 
improve the quality of education, refinement needs 
to be conducted in the field of education in order 
to produce high quality students.

Prospective teachers are not only equipped with 
pedagogical and solid professional knowledge, 
but they also have to master subject competence 
that will be taught when teaching. The weaknesses 
of prospective teachers are learning happening 
globally everywhere caused by the limitation of 
humans that have separate visual and verbal infor-
mation processing system. Human visual and audi-
tory working memory systems are very limited, so 
learning that only involves visual and verbal infor-
mation does not last long and is not effective to 
absorb much information (Mayer, 2009).

One of the difficulties encountered by students 
in understanding Crystal Defects material, besides 
the learning process, is allegedly caused by the 
abstract, complex and dynamic characteristics of 
the material. With such characteristics, the stu-
dents are required to master the material concept 
in order to understand it.

Weaknesses in learning certainly happen in 
every field, on the problems people work at that 
are related to students/prospective teachers’ weak-
nesses in Engineering Materials course, where all 
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is lower group, consisting of students who have 
low pretest results and the second group is upper 
group, consisting of students who have high pre-
test results. The division of this thinking groups 
was determined by the result of the initial pretest 
conducted on the students before the treatment-
was given. The research design used in this study 
is Pre-Experimental Designs in the form of One-
Group Pretest-Posttest Design. The underlying 
reason for the selection of this research design is 
because the sample was not selected randomly, so 
this research design is suitable with the author’s 
research  (Sugiyono, 2014).

In this design there is pretest before treatment, 
so the result of the treatment can be known more 
accurately because it can be compared with the 
situation before being given treatment. The design 
pattern used in this study can be seen in Table 1.

In this research design pattern, there are two 
groups consisting of lower group and upper group 
that were not chosen randomly. These twogroups 
were divided through a pretest to determine dif-
ferences in their ability in the population. After 
being given a pretest, they were divided into two 
groups: lower group and upper group, which were 
subsequently given treatment, which is the learning 
using multimedia animation. Furthermore, they 
were given post test to determine the difference in 
learning outcomes between the two groups. The 
questions in pretest and post test are the same.

The difference of two averages of two samples 
wasused to determine whether the lower group and 
the upper grouphave difference in N-Gain (nor-
malized gain) based on Hake (2002), namely:

actual gainii
potential gainii
k p skor pretes

( )N GaiGG nii =

=

%
%
% %skor postes

10011 − % skor pretes
 (1)

In this study, descriptive analysis of N-Gain was 
also performed using N-Gain criteria based on 

Hake (2002), namely: 1) increase with “high-gain”, 
if  (N-Gain) > 0.7; 2) increase with“medium-gain”, 
if  0.7 ≥ (N-Gain) ≥ 0.3; and 3) increase with “low-
gain”, if  (N-Gain) < 0.3.

3 RESULT

The result of preliminary study showed that the 
students who took engineering materials course 
encountered difficulty on the material about 
abstract calculation and movement of atoms. Con-
sidering the importance of engineering materials 
course, and based on the data showing that students 
encountered difficulty on Crystal Defect material, 
an effort of improvement is required in order to 
make the process easy to understand. One attempt 
to do it is using media that is not only theoreti-
cal, but also practical, economical, accessible, and 
teachable, thus allowing the material to be studied 
repeatedly. The efforts to meet the accessible crite-
ria will be performed by manipulating the theoreti-
cal model (pictures) into realistic model so that it 
will be teachable in the form of multimedia.

Development of science aims to understand how 
students learn. In the efforts to apply the science of 
learning, the challenge in education is the develop-
ment of instructional science that aims to under-
stand how to present materials in a way that helps 
students to learn (Mayer, 2008). Animation mul-
timedia on atomic Crystal Defects was created in 
order for the learning to be representative enough 
to realistically explain the concepts of a system so 
it will be accessible by learners, which in turn cre-
ates the effect of learning experience. Meanwhile, 
the data of pretest and posttest in control and 
experiment class was used to calculate N-Gain val-
ues which are the improvement of students’ ability. 
N-Gain values are presented in Table 2.

The increase of Concept Mastery ability on 
Crystal Defects material in the lower group using 
MMA reached an average of 83% or high cat-
egory. This is higher than the increase of Concepts 
 Mastery ability using MMA in the upper group, 

Tabel 1. One-group pretest-posttest design.

Group Pretest Treatment Posttest

Lower OL1 X OL2

Upper OU1 X OU2

Keterangan:
OL1  =  Result/condition of concept mastery of lower 
group;
OU1  =  Result/condition of concept mastery of upper 
group;
X = Treatment using multimedia animation;
OL2 = Result of lower group after being given treatment X;
OU2 = Result of upper group after being given treatment X.

Table 2. Results of the calculation of pretest, posttest, 
and n-gain of concepts mastery on crystal defects.

Class group Pretest Posttest N-Gain

Upper Highest 65 95 0.91
Lowest 45 75 0.50
Average 55.71 85.71 0.68

Lower Highest 40 95 0.93
Lowest 10 80 0.71
Average 29.12 87.94 0.83
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which reached the average of 68% or medium 
category.

Development of science aims to understand 
how students learn. In the effort to apply the sci-
ence of learning, the challenge in education is the 
development of instructional science that aims to 
understand how to present materials in a way that 
helps students to learn. To achieve the purpose 
above, educational experts created various educa-
tional media with different emphasis and with cor-
responding principles. For researches and creation 
of multimedia, Mayer formulated seven principles 
of multimedia design, namely: multimedia, spatial 
closeness, temporal closeness, coherence, modalities, 
redundancy, and individual differences (Mayer & 
Mayer, 2001).

Meanwhile specific principle which character-
izes the engineering materials multimedia anima-
tion-based e-bookies accessible or affordable by 
students’ reason. This becomes a major emphasis 
related to the characteristics of Engineering Mate-
rials course whose characteristics are determined 
by micro properties, namely: structure of atoms, 
dynamic movement of atoms and abstract prop-
erties. The micro size that is extremely small and 
abstract requires an appropriate media to under-
stand, and for that, MMA has become a medium 
that can meet these needs. Meanwhile the proce-
dure of MMA development includes the steps 
generally performed, namely: analysis, early devel-
opment, limited testing and final product testing.

Basic principle of MMA as research result in 
the form of findings is the involvement of students 
in giving opinions and in the simulations of think-
ing. MMA on engineering materials was created 
for active learning that produced student-centered 
media, even though it is not yet available for all 
materials. Narration was created in the form of 
questions to be answered in students’ mind and the 
students are given time to think. The purpose is 
to involve the students in giving opinions, and it is 
expected that the students will achieve the learn-
ing outcome of 70%. Subsequently the answers are 
displayed in the form of animation to correct the 
result accuracy of students’ thinking. This is also 
meant to involve students in thinking simulation, 
so the learning outcome is expected to increase to 
90%, as the result of the involvement in simula-
tion. Basic principles of creation and production 
of MMA result in better and lasting learning out-
come, that combines text read, voice heard, and 
still and moving images or animation seen.

Current development of learning tools is avail-
able and easier to use, so the trend of teachers 
designing and implementing the animation they 
make themselves will continue. This development 
trend is easy to combine with wider understand-
ing about how these tools can help the learning 

process, thus the implementation of animation 
and simulation in classrooms will continue to 
grow (Falvo, 2008). Learning outcome related to 
concept mastery is deeper because of the exist-
ence of long term memory as stated by Berk 
(2009). This is influenced by almost all interesting 
aspects of multimedia project features. Multime-
dia is not only interesting to see, but should also 
be beautiful/aesthetic, enjoyable and entertaining 
(Chorianopoulos, 2008). Signaling can be made to 
highlight important materials, as well as improv-
ing concentration, by giving different colors and 
making it blinking (Harp & Mayer, 1998). Another 
thing that is also performed to gain attention is the 
addition of redundancy, that is, adding text to the 
screen for the animation narrated by only display-
ing the text narrated (Moreno & Mayer, 2002).

Crystal Defects MMA has the following 
advantages:

− Displaying information that is not only in text 
and images, but also concretizing abstract mate-
rials, clarifying messages so the messages are not 
too verbalistic, and overcoming the limitation of 
space and senses.

− Accommodating students/learners in: providing 
interactive process and the easiness of feedback, 
easiness of systematic control in learning proc-
ess and freedom in determining learning topic.

− Increasing students’ learning passion and spirit, 
because: there is direct interaction between stu-
dents and learning source, learning can be more 
interesting, learning process can happen anytime 
and anywhere, it is possible to learn independ-
ently based on students’ talents and abilities, and 
there is uniformity in: stimulation, experience 
and students/learners’ perception.

− Learning is shorter and the outcome is better, as 
a result of: learning time that can be shortened, 
the limitations can be overcome, which include: 
space, time, energy, and senses. Students’ posi-
tive attitude on learning materials and learning 
process can be increased. Consequently learning 
quality can improved.

4 CONCLUSION

MMA is more interesting, easier and faster in 
improving the ability of  concept mastery. The 
improvement of  Concept Mastery ability on 
Crystal Defects material in lower groups using 
MMA reached high category. It is higher than 
the increase of  Concept Mastery ability in upper 
group using MAA which reached medium cat-
egory. Therefore, atomic Crystal Defects MMA 
has been proven to improve the ability of  Concept 
Mastery better and is more suitable for students 
with low early ability.
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Students’ competence with reasoning ability using problem-based 
instruction modules in ‘building materials science’

N.F.D.B. Pakpahan
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ABSTRACT: This study aims to determine the effect of student competence in terms of the reasoning 
ability between using problem-based instruction modules and jobsheets in a ‘Building Materials Sciences’ 
course. The method used is experimental with factorial design (2 × 2). The study population consisted of 
students of Civil Engineering. The research samples in the experimental and control groups were each 
formed from 30 students in the Civil Engineering Education Department at the Universitas Negeri, Sura-
baya. The research instrument used was a test of both cognitive competence and reasoning ability. Rea-
soning ability tests are intended to determine the level of logical thinking in formal and concrete terms. 
The results obtained are: 1) overall, there are differences in student competence between using Problem-
Based Instruction (PBI) modules and jobsheets on a ‘Building Materials Science’ course; 2) overall, there 
are differences in student competence between formal reasoning and concrete reasoning in a ‘Building 
Materials Science’ course; 3) there are differences in student competence for both the formal and concrete 
reasoning groups between using PBI modules and jobsheets on a ‘Building Materials Science’ course, with 
those students using PBI modules showing higher competence.

to the highest concepts. If  the student’s for-
mal reasoning is high then competence will be 
high anyway, likewise the reverse applies. Thus, 
in applying a model of  learning we need to pay 
attention both to the material being taught and 
the level of  formal reasoning of  which the stu-
dents are capable.

Piaget (1964) explains that the intellectual sys-
tem of children at the stage of cognitive develop-
ment that illustrates the level of reasoning consists 
of four phases: 1) sensory motor (0–2 years), 2) 
pre-operational (2–7 years old), 3) concrete opera-
tional (7–11 years old), and 4) formal operational 
(11 and over).

Nur (1991) defines formal reasoning as the abil-
ity to think correctly in reaching the truth, and dis-
tinguishing between accepted reality and desired 
expectations. Students who are aged 11 and over 
have formal reasoning; they are able to think in 
both symbolic and abstract ways regarding the 
object being observed, systematic, purposeful, 
and achievable, in addition to being able to think 
in terms of inductive, deductive and empirical 
rational reasoning. Aspects of formal reasoning 
include combinatorial reasoning, correlational rea-
soning and proportional reasoning.

Lawson (1980) describes five characteristics of 
formal reasoning: 1) identifying and controlling 
variables as an ability to identify the most signifi-
cant variables, especially for solving the problem; 

1 INTRODUCTION

Learning Building Materials Science requires a 
learning process carried out continuously from the 
most basic to the highest of concepts. Understand-
ing and controlling the fundamental concept is 
believed to be able to determine the success of the 
students to develop their competence.

Regarding teaching and learning activities, the 
researcher found the following: first, student results 
show that subject mastery by students in Building 
Materials Science has still not been achieved. Sec-
ond, the results of the competency test show that 
out of an average of 35  students, two students 
(5.71%) obtained score D (fail), and six students 
(17.14%) obtained score C. Third, implementation 
of learning uses jobsheets. Teaching materials to 
practice learning or practicum in a workshop or 
in the laboratory are printed on these jobsheets. 
The jobsheet contains a practicum that includes 
measures of operational work, working drawings 
of the material that is to be practiced and includes 
the results of the evaluation sheet of the students’ 
practice.

Based on these facts, maximum effort is needed 
to implement learning to develop students’ for-
mal reasoning so as to improve their mastery of 
competence. Lessons need to be implemented in 
formal reasoning in the form of  getting used to 
thinking from the most basic concepts through 
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2) the ability to think in combinatorial terms—to 
combine multiple factors and then reach a conclu-
sion as a result of the merger, especially in solving a 
problem; 3) the ability to think of correlation—to 
analyze problems by using relationships or causal 
aspects; 4) the ability to think of probability—a 
way of thinking to resolve the matter through iden-
tifying probability trends; 5) the capacity to think 
proportionately—the ability to solve problems in a 
proportional way. Thus, a child has formal reason-
ing when he or she has these five characteristics.

Learning based on problem-based instruc-
tion uses syntax to stimulate students to think at 
a high rate in steps. The teacher: 1) explains the 
purpose of learning and the logistics required, and 
motivates students engaged in selected problem-
solving; 2) helps students define and organize 
study duty pertaining to the issue (set topic, duty, 
schedule); 3) gets students to collect appropriate 
information, experiment to obtain an explanation 
for problem-solving, collect data, form a hypoth-
esis, problem-solve; 4) helps students in planning 
prepared work in accordance with  the report their 
fellow students make; 5) helps students to reflect 
upon and/or evaluate their investigation and the 
processes they used.

Student competency standards can be achieved 
according to learning objectives when students 
conduct testing of these materials. Testing of 
various building materials can be achieved to the 
maximum when the lesson is conducted from the 
most basic concepts to the highest concepts using 
modules. Students have to perform a series of tasks 
in carrying out the tests, solving problems and ana-
lyzing the test results, to draw appropriate conclu-
sions based on logical principles. Troubleshooting 
the topics of matter is closely related to aspects 
associated with reasoning. Modules are teaching 
materials arranged in a systematic and interesting 
way that includes content, methods and evalua-
tions that can be used independently to achieve the 
expected competencies.

Based on this, it is important to implement 
learning materials science based on Problem-Based 
Instruction (PBI) by using modules with which 
students can develop formal reasoning. Formal 
reasoning skills are needed in practical learning, 
especially in problem-solving tests materials.

Thus the study was conducted to answer the 
following problems: 1) What, as a whole, was the 
difference between the students’ competence using 
PBI modules and jobsheets in Building Materials 
Science study; 2) What was the overall difference 
in student competency between formal reasoning 
and concrete reasoning in Building Materials Sci-
ence study; 3) What are the differences in students’ 
competencies for the formal reasoning group, 
between using problem-based instruction modules 
and jobsheets in Building Materials Science study; 

4) What are the differences in students’ compe-
tencies for the concrete reasoning group between 
using problems-based instruction modules and 
jobsheets in Building Materials Science study?

2 RESEARCH METHODOLOGY

2.1 Location and time research

The research was conducted at the Department of 
Civil Engineering, Faculty of Engineering, at the 
Universitas Negeri, Surabaya. The research com-
menced in March 2016 and continued until July 
2016.

2.2 Population and sample

The population for the research is students of 
Building Engineering education in the Civil Engi-
neering department, Universitas Negeri, Surabaya. 
The samples were collected using a technique of 
purposive sampling where both the experimental 
class and control class consisted of 30  students 
each.

2.3 Research method

This study is a quasi-experimental study that aims 
to determine the effect of student competency in 
reasoning ability between using modules and using 
jobsheets. This study uses two factors with two 
levels (groups). The design was a factorial design 
(2 × 2) using an experimental group that was taught 
through the use of PBI modules, while the control 
group learned through the use of jobsheets.

Table 1. Factorial design: learning using PBI modules 
and jobsheets according to level of reasoning ability as 
indicator of student competence.

Student competence
(Y)

Reasoning (X2 = B)

Formal (B1) Concrete (B2)

Learning PBI module (A1) A1B1 A1B2

(X1 = A) Jobsheet (A2) A2 B1 A2 B2

Explanation:
A1 = student competence using PBI modules;
A2 = student competence using jobsheets;
B1 = formal reasoning of student;
B2 = concrete reasoning of student;
A1B1  =  student competence with formal reasoning 
using PBI modules;
A1B2 = student competence with concrete reasoning 
using PBI modules;
A2B1  =  student competence with formal reasoning 
using jobsheets;
A2B2 = student competence with concrete reasoning 
using jobsheets.
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2.4 Instruments

Reasoning ability tests were used to measure the 
level of students’ formal reasoning (controlling 
variables, and proportional, combinatorial, prob-
abilistic and correlational reasoning). This test is 
a standard test adapted from a Test Of Logical 
Thinking (TOLT). The competence test is a test of 
cognition that determines a student’s competency 
in Building Materials Science.

Implementation of learning in the experimental 
class used PBI modules (modules ‘Tile Testing’, 
‘Testing Stone-Brick’ and ‘Testing Ceramics’) that 
were feasibility-tested by an expert in his field and 
then tested on 30  students. In the control class, 
learning was conducted as usual using jobsheets 

(jobsheets ‘Tile Testing’, ‘Testing Stone-Brick’, 
and ‘Testing Ceramics’).

2.5 Analysis technique

Before testing the hypothesis, initial tests are a pre-
requisite and included tests of normality and homo-
geneity. Hypothesis testing was performed using 
Analysis Of Variance (ANOVA) two-way tests and 
continued with Scheffé’s test. The test results of nor-
mality using a chi-square test on the competence of 
each student learning group was as shown in Table 2.

The results of the students homogeneity test 
using problem-based learning show that the F value 
is 2.63. In Table 3, it is shown that Ftable = 4.00 with 
error level α = 0.05. Because F = 2.63 < Ftable = 4.00 
then both of these learning otherwise homogeneous.

3 RESULTS AND DISCUSSION

Description of data students’ competence between 
using PBI modules and jobsheets in formal reasoning 
and concrete reasoning on Building Materials Sci-
ence. The research hypothesis testing was conducted 
using ANOVA harmonics, by using the average 
method is not balanced or the method of unweighted 
means for n each sub-class (self) is different.

The first hypothesis proposed is: overall, the 
students’ competence using PBI modules (A1) 
is higher than those using jobsheets (A2). In the 
ANOVA calculation of the significance test of the 
mean differences in student competence for those 
using PBI modules (A1) and those using jobsheets 
(A2), the value obtained is F = 36.98 > Ftable = 7.08, 
at significance level α = 0.01 and dk = 1; 58.

Thus the null hypothesis (H0) is rejected and the 
alternative hypothesis (H1), which stated that over-
all the competence of students in the group using 
modules based on PBI is higher than the group 
using jobsheets, is accepted.

The second hypothesis proposed is: overall, the 
competence of the students in the group with for-
mal reasoning (B1) will be higher than the group 
with concrete reasoning (B2).

In the result of the ANOVA test on the signifi-
cance of the mean difference in student competence 
between the group who have formal reasoning (B1) 
and the group with concrete reasoning (B2), the 
value obtained was F = 5.33 > Ftable = 7.08, at sig-
nificance level α = 0.001 and dk = 1; 58.

The result of the calculation of the mean differ-
ence in student competence using Scheffé's method 
obtained the value of F = 153.51 > Ftable = 7.08, at 
a significance level α = 0.001 and dk = 1; 58. This 
means that the difference in the competence of 
students in the group who have formal reasoning 
(81.76), which was higher than the group with con-
crete reasoning (71.96), was very significant.

Table  2. Normality test results summary of student 
competency in learning module–jobsheet group (A) and 
formal–concrete reasoning group (B).

No. Group

Value

Sumχ2 χ2
table (α = 0.05) χ2

table (α = 0.01)

1 A1 6.703 11.1 15.1 normal
2 A2 10.884 11.1 15.1 normal
3 A1B1 6.092 9.49 13.3 normal
4 A1B2 5.383 7.81 11.3 normal
5 A2B1 2.495 9.49 13.3 normal
6 A2B2 5.226 9.49 13.3 normal

Table  3. The result of ANOVA calculations (2  ×  2) 
between learning with PBI modules and jobsheets in for-
mal and concrete reasoning.

Competence 
(Y)

Learning (X1 = A)

∑b
Module 
(A1)

Jobsheet 
(A2)

A1B1 A1B2 Row 1
n11 = 21 n12 = 16 nb1 = 37

F 
(B1)

∑Y11 = 1760 ∑Y12 = 1265 ∑Yb1 = 3025
M11 = 83.81 M12 = 79.06 Mb1 

= 162.87
Reason-

X2 = B
∑Y211 = 148000 ∑Y212 = 100475 Tb1 = 248475

A2 B1 A2 B2 Row 2
C 
(B2)

n21 = 9 n22 = 14 nb2 = 23
∑Y21 = 660 ∑Y22 = 995 ∑Yb2 = 1655
M21 = 73.33 M22 = 71.07 Mb2 = 144.4
∑Y221 = 48650 ∑Y222 = 71275 Tb2 = 119925

Column 1 Column 2 TOTAL
nk1 = 30 nk2 = 30 nT = 60

∑k ∑Yk1 = 2420 ∑Yk = 2260 ∑YT = 4680
Mk1 = 157.14 Mk2 = 150.13 MT = 307.27
Tk1 = 196650 Tk2 = 171750 TT = 368400
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students with formal reasoning, the competence of 
the students in the group using modules based on 
PBI was higher than that of the group using job-
sheets, is accepted.

The fourth hypothesis proposed is: for the stu-
dents who have concrete reasoning (B2), the com-
petence of students using PBI modules (A1B2) was 
higher than those using jobsheets (A2B2).

From the calculations, the average score of stu-
dent competence in the learning groups using PBI-
based modules with concrete reasoning (A1B2) was 
73.33. The average score of student competence 
in the learning group with jobsheets with concrete 
reasoning (A2B2) was 71.07.

Based on the ANOVA calculation, which was 
continued with Scheffé’s method, to test the differ-
ence between the average competence of the stu-
dents lie on the lines A1B1 – A2B2 (concrete reasoning 
group), which obtained the value  of F = 15.12 > 
Ftable  =  7.08, at significance level α  =  0.01 and 
dk = 3; 56. This means that for the students with 
concrete reasoning, the difference between student 
competence when using PBI modules (73.33) and 
using jobsheets (71.07) is very significant.

Thus the null hypothesis (H0) is rejected and the 
alternative hypothesis (H1), which stated that for 
the students with concrete reasoning, the compe-
tence of those using PBI modules was higher than 
those using jobsheets, is accepted.

4 CONCLUSIONS AND 
RECOMMENDATIONS

4.1 Conclusions

The conclusions of  this study are: 1) the compe-
tence of  students using PBI modules was higher 
than those using jobsheets in ‘Building Materials 
Science’ study, and was statistically significant; 
2) the competence of  students with formal rea-
soning was higher than those with concrete rea-

Table 4. Summary ANOVA (2 × 2) results of group learning module–jobsheet (A1–A2) and formal–concrete reason-
ing (B1–B2).

Source of variation Sum of squares dk Average SS F-count

Ftable

α = 0.05 α = 0.01

Rows (A) 1165.66  1 1165.66 36.98** 4.00 7.08
Columns (B)  167.91  1  167.91  5.33* 4.00 7.08
Interact (A × B)  21.19  1   21.19  0.67 n.s. 4.00 7.08
In group 1765.10 56   31.52

Total 3119.86 59

The result of the calculation of the mean difference in student competence using Scheffé’s method obtained the value 
of F = 23.39 > Ftable = 7.08, at significance level α = 0.01 and dk = 1; 58. This means that the competence of students 
using PBI modules (80.67) was higher than those using jobsheets (75.33), which is very significant.

Table  5. The result of comparison test with Scheffé’s 
method: difference between students’ competence in 
module–jobsheet and formal–concrete reasoning learn-
ing groups.

Variation
source

Square 
total k

dk
(k−1);
(n−1) F-count 

Ftable

α = 0.05 α = 0.01

A1-A2  23.39 2 1; 58  23.39** 4.00 7.08
B1-B2 153.51 2 1; 58 153.51 4.00 7.08
A1B1-A1B2   6.50 4 1; 56  6.50* 4.00 7.08
A2B1-A2B2   0.89 4 1; 56  0.89 4.00 7.08
A1B1-A2B1  21.95 4 1; 56  21.95** 4.00 7.08
A1B2-A2B2  15.12 4 1; 56  15.12 4.00 7.08

Thus the null hypothesis (H0) is rejected and the 
alternative hypothesis (H1), which stated that over-
all the competence of students who have formal 
reasoning is higher than the group with concrete 
reasoning, is accepted.

The third hypothesis proposed is: in the students 
who have formal reasoning (B1), the competence of 
students in the group using modules based on PBI 
(A1B1) was higher than the group using jobsheets 
(A2B1).

The calculation results average for student compe-
tence in learning groups using modules based on PBI 
with formal reasoning (A1B1) was 83.81. The average 
student competence in the learning group using job-
sheets with formal reasoning (A2B1) was 79.06.

Based on the calculation of the mean difference 
in student competence using Scheffé’s method, the 
value obtained was F = 21.95 > Ftable = 7.08, at a 
significance level α =  0.001 and dk =  3; 56. This 
means that for the students with formal reason-
ing, the difference between the competence of stu-
dents in the group using modules based on PBI 
(83.81) and the group using jobsheets (79.06) is 
very significant.

Thus the null hypothesis (H0) is rejected and the 
alternative hypothesis (H1), which stated that for 
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soning, which was also statistically significant; 
3) for the students with formal reasoning, the 
competence of  students using PBI modules was 
higher than that of  those using jobsheets, and was 
statistically significant; 4) for the students with 
concrete reasoning, student competence when 
using PBI modules was higher than when using 
jobsheets, and this was statistically significant.

4.2 Recommendations

Advice for the implementation of learning that uses 
PBI modules: (1) see the guidance that contains all 
necessary information such as the purpose of the 
learning, the modules, etc; 2) understand every teach-
ing material; 3) do all exercises and tasks provided; 4) 
examine reading materials whose originality can be 
checked by both teachers and students; and 5) sort 
out website addresses in the reading materials to 
broaden knowledge in relation to the materials.

The preparation of PBI modules are based on 
subjects taught at the faculty of Civil Engineering 
of UNESA (Universitas Negeri Semarang) which 
implies that those modules can also be imple-
mented in other relevant places. But in the applica-
tion to be in accordance the contents of material 
based on field of study.
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Attention cueing in developing Simplified Data Encryption Standard 
(SDES) simulation
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Universitas Negeri Jakarta, Jakarta, Indonesia

ABSTRACT: The Data Encryption Standard (DES) was one of the most widely used modern algo-
rithms particularly in financial applications. DES is no longer considered a secure algorithm. However, 
DES remains important to study as it has similar encryption principles to its successors triple DES and 
the Advanced Encryption Algorithm (AES). One approach to help students learn the DES algorithm is 
through simulation. This paper aims to identify the effective type of attention cueing for DES simulation. 
Two mock-ups designed using color and animated arrows as cueing were demonstrated to students for 
feedback. The result shows that both color and animated lines cueing used in the mock-ups helped stu-
dents understand one of the DES processes represented by the mock-ups. Although the students’ prefer-
ences split as half  students prefer color cueing while the rest likes animated lines better, our observation 
indicates that animated lines were the better cueing at guiding the students in learning.

physics (Jimoyiannis and Komis, 2001). However, 
there have been very few simulations developed for 
learning cryptography. To the best of the authors’ 
knowledge, there is only one literature on DES 
visualization by Tao et al., (2011). There are other 
simulations available online, one is available at 
(“animation,” n.d.), however, it was very lengthy 
and contain errors. The other one which simulates 
simplified DES can be found at (“Simplified DES 
Simulator,” 2008). However, this simulation serves 
more like a calculator with no further description 
on how each encryption process is performed. In 
addition, the work of Tao et al. (2011) did not dis-
cuss the design aspects that make their simulation 
effective for learning.

To address this gap, this paper describes the 
development process of DES simulation to help 
students understand DES algorithm using effective 
simulation principle. Specifically, this paper focuses 
on attention cueing, which is one of such princi-
ples. This paper is one part of our ongoing study 
on developing and evaluating a DES simulation.

2 RELATED WORK

2.1 How simulations can support learning

According to Jimoyiannis & Komis (2001), com-
puter simulations provide an open learning envi-
ronment and allow students to: develop their 
understanding of a topic by making hypothesis and 
testing ideas, isolate and manipulate parameters 

1 INTRODUCTION

Data Encryption Standard (DES) is one of com-
plex modern cryptography algorithms. Although 
most of the building block operations in DES are 
linear, DES is still difficult to understand because 
of its lengthy process. Examples of DES applica-
tions are the PIN encryption in ATMs and the 
authentication of transactions over certain amount 
limit. DES is considered breakable since the 1990s 
and has been replaced with triple DES and AES. 
However, DES maintains an important algorithm 
to learn because it is the key to understanding the 
new encryption standard AES and triple DES 
(Tao et al., 2011).

Computer simulation has been long used to 
help replicate the real-world process in a class-
room setting (Michael, 2002). According to Mills 
(2002), computer simulation provides students the 
opportunity to acquire knowledge and construct 
their understanding. Simulation allows students 
to repeat and explore the process of interest and 
consolidate learning (Hennessy et al., 2007; Wind-
schitl, 1998). For example, if  they don’t under-
stand a process when running the simulation for 
the first time, they can re-run the simulation many 
times, with different pace or different parameters. 
Therefore their knowledge and comprehension 
build up each time the simulation is run. Vari-
ous courses have incorporated computer simula-
tion in teaching, to name a few: statistics (Mills, 
2002), nursing (Kaveevivitchai et  al., 2009) and 
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which help them comprehend relations between 
parameters and variables, use different types of 
representations such as pictures, graphs, numeri-
cal data to understand the underlying concept and 
processes they are learning and investigate com-
plex, dangerous, happens-too-fast or time con-
suming phenomena in classroom settings. In real 
world settings, DES happens very fast, depending 
on the size of data being encrypted and the com-
puter computing power. A study by Elminaam 
et  al. (2010) found that a set of text, audio, and 
video data ranging from 33  Kbytes -139 Mega-
Bytes were all decrypted under 2 seconds using a 
2.4 GHz CPU laptop. This finding by Elminaam 
et  al. (2010) demonstrates that encryption using 
DES happens very fast, making it impossible for 
students to observe, let  alone to learn DES real 
time. With a simulation, students can learn DES 
at their own paces.

2.2 Principles of effective simulation

A research conducted by Wieman et  al. (2008) 
revealed that students who spent two hours with 
“Circuit Construction Kit” simulation were better 
at understanding the current and voltage concepts 
than students who conducted laboratory exercise 
with real electrical equipment. Such result, accord-
ing to Wieman et al. was attributed by the engaging 
simulation. In addition, Wieman et  al. identified 
several characteristics of an engaging simulation: 
(i) dynamic visual environments that allow users 
to control them, (ii) moderate challenges which 
are neither too easy nor too hard and (iii) com-
plex visualization that ignites curiosity without 
being overwhelming. To achieve these characteris-
tics, students should be involved in the simulation 
development and testing.

In line with point (i) suggested by Wieman et al., 
Plass, Homer & Hayward (2009) are of the view 
that users should be provided with features that 
allow them to control the simulation.

Plass et  al. also point out that a simulation 
should not place too much cognitive load on stu-
dents. Dynamic visualization often requires more 
mental effort to understand. One way to reduce an 
extraneous load of an animation is with the atten-
tion cueing (Amadieu et al., 2011). They used cue-
ing to guide students’ attention to key information. 
In addition, effectively designed dynamic visualiza-
tion can help students focus their attention to key 
information and minimize the need to process too 
much information when such cueing does not exist 
(de Koning et al., 2007; Mayer, 2005). Moreover, 
dynamic visualizations are more effective than 
static information when they are meant to be a 
representational rather than a decorative aspect of 
the topic (Höffler and Leutner, 2007).

As simplified DES consists of many encryption 
processes, we applied the effective design principles 
discussed above to support better comprehension 
of simplified DES. In this paper we only focus on 
the attention cueing principle.

3 SIMPLIFIED DES

Compared to the straightforward classic crypto-
graphy algorithms, DES is regarded as a complex 
and hard to understand encryption because of its 
lengthy process. In 1996 Prof. Schaefer from the 
Santa Clara University created a much simpler 
version of DES, called the Simplified DES (SDES) 
(Schaefer, 1996). The simplified DES is not a 
secure algorithm, but it is intended for educational 
use. Instead of sixteen stages of encryption used 
in DES, the simplified DES only has two stages. It 
also operates with 8-bit keys instead of 56-bit keys 
used in DES. The structure of SDES is shown in 
Figure 1.

4 METHOD

In developing the simplified DES simulation, the 
iterative software development lifecycle (SDLC) 

Figure 1. Simplified DES stages.

Plain Text 

Ciphertext 
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(Ruparelia, 2010) was used as presented in 
Figure 2.

As seen in Figure  2, the initial stage of the 
iterative SDLC is the requirement analysis. This 
involves analyzing what platform the simulation 
will be running on. The design stage defines what 
components should be in the simulation, how the 
simulation interface looks like and what features 
the simulation should have. Following the design 
stage is the implementation, in which codes are 
written before testing is conducted to find errors 
with the program (functional testing) or get feed-
back from users (usability testing). This paper 
focuses on the initial design involving attention 
cueing. Two mock-ups were created using one of 
the principles of effective simulation design: atten-
tion cueing. Before deciding what kind of cueing to 
be applied to the mock-ups, we chose the encryp-
tion process that appears most often in DES to be 
represented by the mock ups. Permutation takes 
place at the beginning and the end of the DES 
encryption, as well as in the fk function (as seen in 
Figure 1), making it the most frequent operation 
in DES. Therefore, the permutation and expand 
process was selected to be represented by the mock 
ups.

One mock-up was designed with color cueing 
(as shown in Figure  3) and the other with ani-
mated running arrows (as depicted in Figure 4). A 
total of  ten students participated in the mock-ups 
demonstration and feedback. We first showed the 
mock-ups to each student. They were asked to read 
a text containing the concept of  expands and per-
mutation before each mock-up was demonstrated. 
After the students had viewed each mockup, we 
asked the students to explain the expand and per-
mutation concept using the mockup and requested 
their opinion individually on how well each mock-
up illustrates and explains the expand and permu-
tation concept.

Figure 2. The iterative software development cycle.

Figure 3. Mock-up 1 with color code cueing.

Figure 4. Mock-up 2 with running lines cueing.

5 RESULTS AND DISCUSSION

Table  1 lists the opinion of each student on the 
mock-ups and which one is their preference.

The result presented in Table  1  shows that in 
general, both cueing with color and running lines 
help students understand one of the processes in 
the DES encryption, the expand and permutation. 
However, observing more closely, students took 
more time learning with color cueing than with 
running lines. When presented with mock-up 1 
where bit positions are illustrated with color, half  
of the students had to focus and they seemed to 
require more mental effort with color cueing to 
decode the bits arrangement. When presented with 
running lines, the majority of students immedi-
ately associate the lines with the position of bits in 
the permutation. However, their choice of which 
cueing they prefer is evenly distributed between 
color code and running lines. Considering that 
there were more students who had difficulties 
with understanding color codes than the students 
who were confused with running lines presenta-
tion, we decided that cueing with running lines is 
easier to understand. Therefore running lines will 
be used in the development of DES simulation for 
illustrating bits arrangement. This result suggests 
that when dealing with changes of position in the 
permutation, animated lines are better than color 
code in focusing students’ attention on how bits 
are rearranged.
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This result is in line with the result of the experi-
ment conducted by Finkelstein et al. (2005). In their 
study, students who used the electrical circuit simu-
lation performed better at concept questions than 
the students who conducted laboratory practice 
with the real equipment. According to Finkelstein 
et al., the use of the visual flow of electrons helped 
students understand the concept of current flow. 
The use of explicitly moving electrons serves as a 
cue of current flow. In our case, by visually indicat-
ing how bits are repositioned with moving lines, the 
majority of students grasped the permutation and 
expand concept better than using the color code.

6 CONCLUSION

This paper has presented one part of our ongo-
ing research to develop and evaluate a simplified 
DES simulation. In the initial design phase of the 
SDLC, two mock ups representing the permuta-
tion and expand process were created with atten-
tion cueing. Attention cueing is one of the design 
principles for effective simulation. One mock-up 
accentuates the bits arrangement in permutation 
with the color code. The other mock up applies 
running lines to help students focus on how per-
mutation moves bits. Feedback from ten students 
reveals that both cueing helped them understand 
the permutation process. Although their prefer-
ences were evenly distributed between color and 
animated arrows cueing, a closer observation of 
how fast and well each mock-up was understood 
by the students indicates that animated lines are 
better visual cueing in helping students understand 
permutation concept.

This study has given an insight that when dealing 
with a movement or position ordering simulation, 
cueing involving visual movement helps students 

to focus on the position aspect of a simulation. 
The result of this study also helped us deciding ani-
mated lines are the cueing to use in our subsequent 
stages of SDES simulation development.
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Table 1. Students’ opinion on mock ups with cueing.

Student

Does the mock up help them understand the 
concept given?

Mock up 1 
(color)

Mock up 2 
(running lines) Preferences

1 x √ Running lines
2 √ √ Running lines
3 √ √ Color code
4 √ √ Color code
5 √ √ Running lines
6 √ √ Color code
7 √ √ Color code
8 x x Running lines
9 x √ Running lines

10 √ √ Color code

http://kath-rynneugent.com/animation.html
http://kath-rynneugent.com/animation.html
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The effectiveness of Student Team Achievement Division (STAD) 
on academic achievement and social behavior

R. Febriana, Z. Akbara & Mahdiyah
Universitas Negeri Jakarta, Jakarta, Indonesia

ABSTRACT: An effective learning process is capable of improving the results of study and effecting 
a positive change in student behavior. This research aims to establish the effectiveness of Student Team 
Achievement Division (STAD) on academic achievement and social behavior. This research uses the quasi-
experimental method by performing the treatment on a student group. The research design used was a 
pre-test/post-test control group design. Data collection was done using post-test and questionnaire. Data 
analysis for student learning outcomes used a Mann-Whitney test, while an analysis of the cooperative 
behavior of students used descriptive analysis. The results of this research indicate that: (1) learning with 
STAD can improve student behavior including motivation, activity, cooperation, responsibility, requests 
for help, mutual respect, and confidence; (2) student learning outcomes in cognitive improvement are also 
quite significant. The implications of the application of this model are the increased cognitive and effec-
tive aspects of students.

The main contributions of this paper are: (1) 
implementation of cooperative learning with the 
Student Team Achievement Division (STAD) 
technique, (2) improvement of the social behavior 
of students, and (3) enhancement of student learn-
ing outcomes.

The initial assumption in this study (H1) is that 
there will be an improvement in student learning 
outcomes with the application of the STAD coop-
erative learning technique.

2 LITERATURE REVIEW

2.1 The skills gap

The term ‘skills gap’ has been identified by pre-
vious researchers, and can be defined as ‘the dis-
parity between the quality and adequacy of skills 
possessed by IS graduates and required by the IS/
IT industry’ (Scott et al., 2002). There have been 
a number of explanations and causes for this 
skills gap: one is that rapid changes in technol-
ogy make it difficult for individuals to obtain the 
requisite level of experience in these skills before 
they skills become outdated, and the other is a mis-
match between the academic perceptions of needs 
and requirements (curriculums) and the actual 
skill requirements of industry (Scott et  al., 2002; 
Milton, 2000).

Success in the learning process is often meas-
ured by the achievement of competence of stu-
dents in terms of the cognitive aspect Jordan et al. 

1 INTRODUCTION

Sekolah Menengah Kebangsaan (SMK) is one of 
the types of vocational education in Indonesia 
and is aimed at preparing the participants to enter 
employment.

This study looked at competence as a result of 
learning in the perspective of escalation, which 
covers three aspects, namely, knowledge, skills and 
attitude to work. In addition to demands for basic 
skills, as well as skills in the areas of a specialty, 
the world of work requires the skills in terms of 
the labor candidate’s temperament. Employability 
skills are the abilities to manage behavior and atti-
tudes in the workplace to match those expected by 
industry (McLeish, 2002).

The Secretary’s Commission on Achieving 
Necessary Skills (SCANS) conducted a study to 
identify and outline the skills required in the work-
place (Kane, 1990). Based on the review and deep 
verification, SCANS defined two groups of skills: 
foundation skills and workplace competencies. 
Foundation skills are basic and thinking skills, and 
personal qualities. Workplace competencies con-
cern resources, interpersonal interactions, infor-
mation, systems, and technology.

In this study, the component’s behavior refers to 
research (Andreas in Samani, 2007). It can be cat-
egorized in employability skills. These skills can be 
obtained from the learning process in schools, one 
of them through the study of Cooperative Learn-
ing (CL).
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(2008) describe competency as the ability to per-
form a set of tasks that requires the integration of 
knowledge, skills, and attitudes.

The research results of Burnett and Jayaram 
(2012) found that employers are looking for three 
key types of skills: cognitive, non-cognitive, and 
technical. Cognitive skills include critical think-
ing and basic functions like literacy and numeracy. 
Non-cognitive skills are variously called ‘life skills’ 
or ‘behavioral skills’ and include interpersonal 
communication skills, while technical skills are 
usually geared toward a specific occupation.  In 
addition to this skills gap, the problem is com-
pounded by the very limited interaction between 
teachers and industry (Burnett & Jayaram, 2012). 
A more detailed explanation of the results from 
such research can be seen in Figure 1.

UNESCO (2012) identified issues related to 
effectiveness in the field of education. The problem 
here is the gap created by a teacher who is only con-
cerned with the structure and content of learning 
without providing an effective learning process.

2.2 Student Team Achievement Division (STAD)

Cooperative learning is a model system where 
learning, studying and working is conducted col-
laboratively in small groups of 4–6 people to 

induce more passion for learning. In general, all 
learning techniques in this emphasize the coop-
eration of students in learning, both in presenting 
an idea, or in completing tasks in the hope that a 
learning atmosphere is created that is more active 
and effective, bringing about the achievement of 
learning objectives (Slavin, 1995). The cooperative 
learning model has many techniques in its applica-
tion, and one is STAD.

Salehizadeh and Behin-Aein (2014) concluded 
that there is a positive difference in the results 
of study and the attitude of students to study as 
a result of cooperative learning by the inquiry 
method.

The implementation of this learning requires 
the participation and cooperation of group learn-
ing. Cooperative learning can improve the attitude 
of students toward learning better too, improving 
some social behaviors (Rahmawati, 2013).

2.3 Social behavior

Krech  and Crutchfield stated that, according 
to Ballachey (in Ibrahim, 2001), a person’s state 
of behavior appears in the pattern of response 
between humans, which is manifested in seg-
mented interpersonal relationships. Social behav-
ior is also synonymous with the person’s reactions 
toward others. Behaviors are associated with feel-
ings, actions, attitudes, believes, memories, and 
respect for other people. A person’s social behavior 
can also be defined as their attitude in response to 
others’ attitude and each person’s attitude is differ-
ent to one another.

Baron and Byrne (in Ibrahim, 2001) stated that 
there are four major categories that make up an 
individual’s social behavior, namely: (1) the behav-
ior and characteristics of others; (2) cognitive 
processes; (3) environmental factors; (4) culture.

Previous studies at international level show that 
CL can enhance Tim’s work and the social abilities 
of students (Cohen, 1994; Yang & Zheng, 2010). 
CL can also improve cooperation within a team 
(Kern et al., 2007; Smith, 1995). Group activities 
improve students’ belief  that success can be gained 
through positive dependence on others (Erdem, 
2009; Smith, 1995).

Figure 1. Skills needed in South Asia (source: Burnett & 
Jayaram, 2012, p. 10).

Table 1. Indicators to be assessed in the teaching–learning.

Indicators
No. 
assignedNumbers 

assigned
Knowledge Comprehension Application Analysis Synthesis Evaluation

1, 4, 5, 11 2, 3, 6, 12, 15 9, 14, 30 8, 10, 13 – 15

17, 21, 23, 24 16, 18, 19, 22 20, 25, 26 27, 28 29 7 15

Total 30

Non
cognitive 

56% 
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3 METHOD

This research used the quasi-experimental method. 
In this study, an intervention is applied to students 
in the form of a model of cooperative learning using 
the STAD technique. The class taught using STAD 
techniques is called experimental class, whereas the 
other class is called control class in which teaching 
and learning processes take place using conven-
tional method. Both classes are then evaluated to 
see whether there is difference between class pro-
moting the treatment and the class that does not. 
Both classes, namely, the experimental class and the 
control class, were evaluated so as to see the differ-
ences induced after the application of the STAD 
form of CL.

The social behavior of students is measured 
using the following indicators: motivation, activ-
ity, collaboration, responsibility, requests for help, 
mutual respect, and confidence.

In the experimental class using CL-type STAD 
methods (Y), the students are given a pre-test 
rating (Y1) at the outset, and after the learning 
intervention ends the students are awarded a post-
test score (Y2). The data results of the study are 
indicated by the difference (delta) in values 
obtained from the scores of the pre-test (Y1) and 

Figure 2. Flowchart applicability CL-type STAD.

those of the post-test (Y2). The same test regime is 
applied to the control class that is taught with con-
ventional methods. This design can be described as 
summarized in Table 2 and the procedures in this 
research are as shown in Figure 2.

The measurement of social behavior is per-
formed by an instrument in the form of a question-
naire about attitude acceptance. This questionnaire 
uses the Likert scale (Ridwan, 2007) as an alterna-
tive to the answers of each respondent’s statements 
and the students must select the single answer that 
best fits. Every item has its value scored between 
1 and 5 in accordance with the level of the possi-
ble answers, which were Strongly Agree, Disagree, 
Undecided, Disagree, and Strongly Disagree.

4 RESULTS AND DISCUSSION

4.1 Average score of pre-test and post-test

The average score results of the pre- and post-tests 
of both control and experimental groups are listed in 
Table 3.

Based on the results of the descriptive analysis 
of public behavior, 75.2% of students agreed that 
the application of CL can improve community 
behavior, 9.8% of students stated that this learning 
model cannot improve social behavior, while 15% 
were unsure if  this model improved social behavior.

A Mann-Whitney test was applied to the data 
as follows:

U n n
nA

RA AU n B AR+n nAn B
( )nA +

.
2

−  (1)

where UA = UA test statistics; RA = number of sam-
ples with NA; and nA = the number of members of 
the A sample.

Table 2. Research design.

Class

Aspects of 
knowledge

Difference 
in value Pre-test Post-test

Conventional  
methods (X)

Y1 Y2 Y2-Y1

Methods of 
CL-type STAD (Y)

Y1 Y2 Y2-Y1

:fucllvidlilla] f:est St:~~.ge 

(Pre-test) 

:sro:re 

Stage Qj 'fhe Awa:rdl 
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U n n
nB

RB AU n B BR+n nAn B
( )nB +

.AnAn
2

−  (2)

where UB = UB test statistics; RB = number of sam-
ples with NB; and nB = the number of members of 
the B sample.

The Mann-Whitney test was calculated by using 
the formula ‘U’ for large samples because the 
sample size is greater than 20. UA is U for group 
A (experiments); from Equation (1) we obtain 
the value of UA = 391.5. UB was U for the control 
group (B). U used in this analysis is the smallest, 
that is, U = 183.5, so:

z
U nA nB

nA nB nA nB
=

−

+ +nB
=

−

= − = −

.

. (
, ,

,

2
1

12

183 5 287 5

575 49
12

104
2347 9

9799
48 45

2 14
,

,= −

 (3)

It is shown based on the statistical calculation 
that the value of z is 2.14v.

Since the z is higher than the z table; there-
fore, according to the Mann-Whitney crite-
rion, the H1 is accepted. z  =  2.14  >  z-table  =  z 
(α  =  0.05  =  5%)  =  1.96. This means that the H1 
hypothesis is accepted. In other words, the appli-
cation of STAD-type cooperative learning can 
improve the results of learners, who do signifi-
cantly better than those taught with conventional 
methods.

According to Table 3, the delta in the scores of 
the STAD group was 7.80. The mean delta of the 
scores from the control group is 4.35. Based on this 
explanation, the mean scores of the learners using 
a STAD method were higher than the average 
score of the students who were using conventional 
methods.

Table 3 also shows that the pre-test scores of the 
experimental and control classes were almost the 
same (71.20 vs. 70.43). This suggests that learners in 
both classes had the same initial ability. If  one class 
received an intervention and a differential change 

in ability was observed, then it can be concluded 
that this happened as a result of the intervention.

The post-test score for the experimental class 
is 79.00 with a delta of 7.80. The mean post-test 
score for the control class is 74.78 with a delta from 
the average pre-test scores of 4.35. Based on this, 
the average scores of the learners using a STAD-
type method of CL were higher compared to the 
mean score of the students who were taught with 
conventional methods. Statistical tests need to be 
done to find out if  the sample data can be used to 
generalize the data population.

In other words, the application of the STAD 
method of CL can improve the learning outcomes 
of students significantly.

The results from this research were reinforced 
by the liveliness of the learners. This is because 
the idea of STAD is that learners work together to 
learn about and take responsibility for their own 
lessons and also learn from others. In addition, it 
can increase the confidence of learners (Apriayani 
et al., 2000).

The advantage of CL is a positive interdepend-
ence among learners. The teacher created an atmos-
phere that encouraged learners to feel a need for 
each other. The occurrence of interpersonal interac-
tion forces the learners to engage in personal dialog, 
and this makes the learners more flexible, and makes 
it easier for them to learn with peers. Such conducive 
atmosphere created by the teacher leads to the exist-
ence of personal responsibility where students are 
responsible for themselves and at the same time help 
other fellow students. (Bennett, 1995).

Models like cooperative learning can improve 
skills in solving problems (process group). The 
main objective of all STAD learners is accelerat-
ing understanding (Slavin, 1995). So it can be said 
that these methods influence student learning 
outcomes.

This research shows that the application of 
CL-type STAD helps students who are individu-
ally unable to understand the lessons. This learn-
ing encourages students to work together and each 
student is responsible for what is studied by other 
students.

5 CONCLUSIONS

The results showed that CL-type STAD can 
improve student learning outcomes and are sig-
nificantly better than conventional methods. The 
experimental classes had an average increase of 
7.80  in their scores while the class to which con-
ventional method were applied had a lower average 
increase of 4.35.

The conventional learning model is still centered 
on the teacher so that students lack experience in 

Table  3. The average score of pre- and post-tests for 
experimental and control classes.

Class

The average score

Pre-test Post-test Delta (Δ)

Conventional 
methods (X)

70.43 74.78 4.35

Methods of CL-type 
STAD (Y)

71.20 79.00 7.80
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learning for themselves. Students become passive and 
unenthusiastic in learning because everything has 
already been provided by the teacher. The class that 
experimented with the application of the STAD-type 
model of cooperative learning was more centered on 
students. Learning through STAD is helping stu-
dents to become more active, work in teams, and take 
more responsibility for their education.
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Self-directed learning skills in a study program of agroindustry 
education technology using portfolio-based advice
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ABSTRACT: The study was designed to investigate whether the use of portfolio-based advice can over-
come students’ difficulty with self-directed learning skills in work-based simulation learning. The study 
was conducted using a descriptive method with a quantitative approach. Students were divided into four 
groups, each student in each group was given a task according to manufacture organization and asked to 
prepare food from an animal product such as yogurt or ice cream. Each student was required to create a 
portfolio in the form of a log book as a guide for working in the laboratory. Questionnaires were given to 
the students to establish their opinion about using portfolios in self-directed learning. The result shows 
that 78% of students agreed that the use of portfolios helped them to understand the flowchart process of 
making ice cream and yogurt, as well as the importance of standard operational procedure in preparing 
food products. Eighty-four percent of the students agreed that creating a portfolio could improve their 
skills in food preparation. They also agreed that the use of a portfolio helped them to improve their skills 
in self-directed learning.

To improve students’ self-directed learning, 
teachers need to develop not only learning methods 
but also means of assessment. Many researchers use 
SDL terminology in explanation of problem-based 
learning. SDL itself refers to students’ motivation 
and willingness to engage in learning activities 
defined by themselves rather than a teacher (Loyens 
et al., 2008). Silén and Uhlin (2008) proposed the 
development of problem-based learning—called 
‘problem-based learning with inquiry’ – in tutorial 
sessions. This could overcome students’ difficulties 
by providing them with the opportunity to discuss 
their problems with teachers in tutorial sessions.

Increasing demands to provide work-ready 
graduates have challenged universities to provide 
teaching methods that could change dynamically 
according to work-demand (Smigiel et al., 2015). 
One of the learning methods that can be imple-
mented in preparing vocational teachers is work-
based simulation learning. In this learning method, 
students are given tasks to help them improve their 
performance. In this study the task was specific to 
vocational practice which is food technology. In 
work-based simulation, the learning process is a 
simplified manufacturing process which nonethe-
less keeps the same principles. Work-based simu-
lation learning also develops self-directed learning 
since this learning method improved students’ 
ability to work independently and develop their 
competencies while they were working on food 
manufacturing simulation.

1 INTRODUCTION

Nowadays learning is based on real life, and educa-
tion itself needs to stimulate learners into combin-
ing knowledge, skills and attitude. The alumni of 
the Study Program of Education on Agro-industry 
Technology are expected to have several compe-
tencies including psychomotor skills, as they have 
had to train vocational students in the processing 
of food. Vocational teachers are considered hav-
ing dual professions. Universities that prepare 
vocational teachers should consider curricula and 
learning methods that will develop their teach-
ing competencies and professional competencies 
related to particular vocational practice (Andersson 
& Köpsén, 2015).

Learning activities at university are important 
for producing excellent teachers. Learning at dif-
ferent places, such as the laboratory, classroom 
and workplace, provides possibilities to develop 
students’ knowledge and skill, as well as improve 
their attitude toward many situations (Onstenk, 
2009). Students in higher education such as uni-
versity and college are encouraged to be respon-
sible and independent as they are considered to 
be adults (Silén & Uhlin, 2008). This condition is 
called Self-Directed Learning (SDL). The concept 
of self-directed learning is considered to be at the 
core of learning concepts in national curricula 
since it stresses student-centered learning. It sup-
ports the scientific learning method.
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However, self-directed learning does have dis-
advantages. Sometimes, students do not know 
where or when to start, or what was the first step, 
while at times when the task is too difficult for 
some students, it needs to be supervised to make 
sure the learning process is on the right track. The 
writer proposes the use of a portfolio to overcome 
students’ difficulties in developing self-directed 
learning. Using a portfolio, which consists of 
monitoring, evaluating and planning, will help the 
learning process.

2 METHODS

2.1 Participants

The participants were 32 students (30 females and 
two males) in their third year of study who took 
the course Technology Processing of Animal Prod-
ucts. Five supervisors participated in the study: 
three lecturers and two laboratory staff.

2.2 Research methods

The research was conducted using the descriptive 
method with a quantitative approach describing 
and interpreting the data.

2.3 Data collecting and analysis

The data were collected and analyzed through the 
following procedures:

1. Development of  guided portfolio. A portfolio 
was created to help students design their steps 
for preparing a food product specific to the 
task and take responsibility for their learning 
process. The portfolio was assessed using a 
Standard Operational Procedure (SOP) com-
posed by students that included purchasing 
raw material, production, and quality con-
trol procedures, as well as their daily working 
journal.

2. Questionnaires to the students. The question-
naires focused on the emotions students expe-
rienced during the learning process, such as 
motivation and preparedness. There were five 
indicators that were divided into the 14 ques-
tions asked using 1–4  Likert-scale questions 
(0 = disagree; 4 = strongly agree). These indica-
tors were:
1.  Students’ perception of the importance of 

the subject.
2.  Students’ feeling about work-based simula-

tion learning.
3. Students’ understanding of the subject.
4. Students’ commitment to the tasks.
5. Students’ competencies development.

3 RESULT AND DISCUSSION

Many learning methods have been implemented to 
develop meaningful learning that supports student-
centered learning as required in Indonesia’s 2013 
curriculum. Student-centered learning has both a 
positive and negative impact: the approach not only 
stimulates students’ intrinsic motivation but also 
develops their SDL skills; on the other hand, research 
has shown that students whose background learn-
ing has been based on conventional teaching meth-
ods have difficulties choosing learning tasks, which 
impedes their progress in becoming independent 
learners (Kicken et al., 2009). Silén and Uhlin (2008) 
proposed that students need to be facilitated through 
tutorials where they can discuss their problems with 
their teachers. Kicken et al. (2009) proposed the use 
of a web portfolio which could help students design 
their future learning, and thus develop SDL skills.

The authors of this study propose that self-
directed learning can be developed by using a port-
folio in the form of a log book. Students had to fill 
out the log book before and after they worked in the 
laboratory. Prior to doing the work, the students 
were required to fill out their log book with the pro-
cedures they believed were required to do the work. 
They were given the chance to discuss the work-
ing method with the supervisors who could advise 
them or propose an alternative procedure. After the 
work was completed, they wrote the results in the 
log book which helped them to evaluate their work. 
The result was also reported to the supervisors to be 
assessed. This is called portfolio-based advice.

Aside from discussion of log book content, 
meetings with the supervisor were scheduled once a 
week to discuss problems which occurred or simply 
to share knowledge with other groups. Research 
conducted by Kicken et al. (2009) showed that stu-
dents who received advice developed self-directed 
learning better than those who did not. Meetings 
are also important to discuss students’ problems in 
the subject. An example of a product flow chart 
can be seen in Figure 1.

Questionnaires were given to students to 
determine students’ perception as to whether 
the learning method and portfolio were effective 
in developing their SDL skills. Questionnaires 
grouped by indicators are shown in Figure 2.

Students discussed the flow chart and then 
revised it, as shown in Figure 2.

The graph shows that the first indicator has the 
highest percentage while the fourth has the lowest. 
All students agree that the subject of processing 
technology of an animal product was important. 
Students in higher education have already developed 
self-awareness regarding the importance of study.

About 94% students agreed that they felt excited 
to experience work-based simulation learning. 
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Students might have different styles of learning. 
Supervisors should consider the learning types of 
learners whether visual, auditory or kinesthetic so 
that supervisor and students can devise a strategy 
for study (Cort, 2009).

Some students disagreed that the use of port-
folio-based advice can improve their understand-
ing of the subject. To have meaningful learning, 
it is important for the students to be engaged in 
learning activities that are supported by students’ 
motivation toward learning. Supervisors (or lectur-
ers) play the role of partner in learners’ problem-
solving, as students’ guide, consultant and coach 
(Chung 2015).

Students’ commitment to the task was the low-
est percentage of all indicators. The use of the 
portfolio was to help students to improve self-
directed learning, including being responsible for 
their report deadline. According to Loyens et  al. 
(2008), SDL skills should help students set goals 
in their learning process. About 16% students disa-
greed that the use of a portfolio can develop their 
competencies.

4 CONCLUSIONS

There are two conclusions in this study:

1. The use of a portfolio can improve students’ 
skills in the subject of processing technology of 
an animal product

2. The use of a portfolio helps students to improve 
their SDL skills.

Figure 1. Flow chart of ice-cream product.

Figure 2. Revised flow chart of ice-cream product.

Figure 3. Questionnaires grouped by indicators.
1. Students’ perception of the importance of the subject.
2. Students’ feeling about work-based simulation learning.
3. Students’ understanding of the subject.
4. Students’ commitment to the tasks.
5. Students’ competencies development.
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ABSTRACT: Creativity is a process that produces something new. The student needs to produce a port-
folio of work creativity by integrating their enjoyment of the lecture subject, which compels the student 
to practice the computer. The synectics learning model leads to learning that can develop the creativity 
of students. Synectics learning management consists of a six-phase study: (1) a phase of real conditions 
at the time, (2) a phase of direct analogy, (3) a stage of direct analogy, (4) a stage of compressed conflict, 
(5) direct analogy to the stage, (6) stage trials of the original task. Classroom action research deals with 
several stages that are interrelated and continuous, namely: (1) planning, (2) the implementation (of act-
ing), (3) observation (observing), and (4) reflection (reflecting), carried out in two cycles. In our study, the 
average data yield of Cycle 1 was 77.08%, which included good progress to 79.16% in Cycle 2. Synectics 
learning can enrich the creativity of students. The average percentage of a cycle starts at around 67.9% 
in Cycle 1 and increases to 70.6% in Cycle 2. In Cycle 1, practice photography techniques scored 78.1%, 
and the technique of pre-wedding photography with the concept of beauty increased to 89.6% in Cycle 
2. The percentage of completeness of cognitive learning outcomes increased from Cycle 1 to Cycle 2. 
In cycle one, the completeness is 82.45% while in cycle 2 it is 88.3%. In terms of classroom action research, 
it can be concluded that synectics learning can enhance student creativity and improve a student’s learning 
outcomes (both cognitive and psychomotor).

referred to by Gordon (1961) as an ‘excursion’, is a 
group problem-solving activity wherein a person is 
stimulated to think creatively under a loosely struc-
tured system. The process, in brief, begins with a 
problem introduced by a leader who conducts an 
‘excursion’ of the group through a series of steps 
which attempt to determine a solution to the prob-
lem. This procedure deliberately stimulates creative 
thinking rather than leaving it to chance (Gordon, 
1961).

The synectics approach relies on bringing 
the three keys of Climate, Thinking and Action 
together (see Figure 1). Foremost is a supportive 
climate, which is made up of the behaviors we 
use to work with others, to give and receive ideas 
and to build the trust environment for speculative 
ideas to be offered. Thinking requires pushing out 
our idea boundaries using the spectrum of ‘Think-
ing and Developmental Thinking’, which takes 
promising but speculative ideas, and builds feasibil-
ity into them. Synectics’ emphasis on developmental 

1 INTRODUCTION

Creativity is the ability to produce original work 
and ideas. Creativity can be defined as the ability 
to produce original ideas and new items. It also 
includes the combining of existing work, objects, 
and ideas in different ways for new purposes (Barry 
& Kanematsu, 2006). The creative process is the 
emergence of a new product in action which grew 
out of the uniqueness of the individual, from expe-
rience that emphasizes the new product, and the 
interaction of individuals with their environment 
or culture (Johnson & Johnson, 2002).

A model of the teaching and learning process 
characterized by an increase in critical and creative 
thinking skills and generated through education 
or training, proves to be conducive and effective 
to improve both creative and critical thinking 
of students. Good teaching traditionally makes 
ingenious use of analogies and metaphors to help 
students visualize content. A synectics session, 
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thinking is a key differentiating feature compared 
to brainstorming and other creative problem-
solving techniques. Finally, there is a set of action 
steps which move the process along with an empha-
sis on creative problem-solving to get to actionable 
execution.

Unfortunately, sometimes the ideas are not 
interesting. It takes a learning model to generate a 
portfolio of creative works of students to combine 
their enjoyment with the lecture material, so that 
they practice applied computer task subjects with 
pleasure and attempt to generate good work.

It can be concluded that a characteristic of the 
learning acquired under the synectics teaching 
model is student creativity.

As one learning model, synectics has several 
advantages, such as, 1) increasing the ability to live 
in an atmosphere which appreciates differences, 
2) to be able to stimulate creative thinking abili-
ties, 3) to be able to activate both hemispheres, and 
4) to be able to create new ideas. The basis of the 
synectics model is to enrich the creativity of learn-
ing outcomes.

2 METHOD

2.1 Procedures

Data was obtained from the observation of 32 stu-
dents studying the bachelor degree Educational 
Makeup in 2013. A synectics strategy was applied 
in this study. The first strategy is that teachers cre-
ate something new. The experiment is conducted in 
two cycles. The actions in the procedure for Cycle 
1 are planning, implementing action, observation 

and evaluation, and reflection within each Cycle 1 
as follows:

1. Planning—this step is done through an obser-
vation sheet discussing all the learning activities 
to carry out.

2. Phase action and observation—implementation 
of teaching and learning activities carried out by 
researchers who created the teaching plan (RPP). 
At this stage the application is similar to learning 
synectics. Observations were carried out simul-
taneously with the implementation of teaching 
and learning activities. In this case, the observer 
used guidelines to fill out the observation sheet 
in accordance with established practice.

3. Phase reflection—based on observation of the 
learning process. Students’ learning outcomes 
are the necessary information that relates the 
advantages and disadvantages for the imple-
mentation of learning in one week.

2.2 Data collection technique

This study uses data collection methods as follows:

1. Observation method—the student uses obser-
vation to measure creativity and learning out-
comes of the students on the computer subject.

2. Achievement test—the test carried out after 
the teaching and learning activities to deter-
mine student mastery and understanding of 
the material, and the extent of creative think-
ing of students after receiving a referral from a 
teacher/lecturer as to the purpose of the synec-
tics learning model.

3. Rating for work—rating for psychomotor 
assessment work. It performs students’ learning 

Figure 1. Synectics process: climate, thinking and action (adapted by Nolan & Williams, 2010).
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outcomes in the forms of their creativity and 
class participation. Assessment is carried out by 
observing the students in expressing the results 
of their creative thinking, in order to improve 
the quality of the photos that are expected 
by doing something different like laboratory 
processing or outdoor shooting.

2.3 Data analysis technique

This study uses data analysis techniques as follows:

1. Learning observation data analysis—teachers 
manage data analysis of lecturers/the classroom 
on the application of this learning model. Syn-
ectics are analyzed by calculating the average 
category of learning undertaken.

2. Analysis observation on student creativity—
data analysis of student creativity is measured 
by using a Likert scale and percentages. Formu-
las and tables combine to make the analysis of 
observational data of learning.

3. Test data analysis of student results—at this 
stage, analysis of the achievement test aims to 
identify students’ learning outcomes in terms of 
completeness of student learning. The analysis 
is performed by calculating the evaluation value 
and converting into a percentage.

4. Analysis of student work—the analysis of the 
performance of students or lab aims to find out 
the results of the evaluation of creative thinking 
that have been previously theorized in groups. 
The analysis is performed by calculating the 
value of the performance which is then modi-
fied in a percentage calculation.

2.4 Indicators of success

The measure of the success of this class action 
research process is as follows:

1. Student creativity—indication of success is if  
80% or more of the students were categorized 
with a creative performance score above 65%, 
and also whether the students have increased 
their creativity from Cycle 1 to Cycle 2, as meas-
ured by the change in the average score of the 

students from the observation sheets in terms of 
creative attitude and creative thinking.

2. Learning outcomes—student results will be 
measured by tests. Tests will be performed on 
the final results of each action. There is an 
indication of success if  85% or more of the stu-
dents are categorized by an evaluation value of 
78 or more in the first and second cycles, when 
referring to the Sekolah Menengah Kebangsaan 
(SMK) secondary school.

3 RESULTS AND DISCUSSION

The data used in this study are an assessment 
of  the creativity of  the students, and the results 
obtained by the students. Based on the actions 
that took place in Cycle 1, observations of  man-
agement learning, creativity of  students and 
student results were obtained. KKM (Kriteria 
Ketuntasan Minimal) is a minimum score for stu-
dents to reach. 

3.1 Cycle 1

Data obtained in Cycle 1 were as follows:

1. Data observation of synthetic learning man-
agement shows that both teacher and students 
perform the learning management well at every 
stage in Cycle 1. This can be seen from the 
percentages, as follows: Stage 1 describes the 
real situation at that time was 62.5% in either 
category; Stage 2 by 75% direct analogy with 
excellent category; Stage 3 direct analogy of 
62.5% with good category; Stage 4 conflicts 
compressed by 100% with a very good category; 
Stage 5 direct analogy by 75% with excellent 
category; Stage 6 tests on the original task of 
87.5% with very good category.

2. Observations of student creativity at Cycle 1 
(theory) – the observation of the creativity of 
students in Cycle 1. On average, the creativity 
of students in the Cycle 1 observation is 67.9%. 
This indicates that the success of the action in 
Cycle 1 has been reached as the percentage of 
student creativity is more than 65%. The highest 

Figure 2. The cycle of classroom action (source: Kemmis & McTaggart, 1982).
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percentage of student creativity is the indicator 
of curiosity. It is shown by the high percentage 
of the indicator (63.% and 74.3%).

3. Data on student results in Cycle 1 – 28 students 
completed Cycle 1 with the remaining six stu-
dents not finishing. The percentage mastery 
of learning outcomes in Cycle 1 was 82.45%, 
which shows that the minimum score require-
ment was reached because it is greater than that 
of the KKM secondary school at 78%.

4. Observations of student creativity at Cycle 
1 (practice) – the average of student creativ-
ity obtained through observation is shown in 
cycle 1. This indicates that the success of the first 
cycle action on a given theory has been achieved 
because the percentage of student creativity is 
more than 65%. The highest percentage of 
student creativity (87.5%) was the indicator of 
curiosity about the teaching method, followed 
by having original ideas and problem-solving, 
and asking good questions.

5. Data learning outcomes practice Cycle 1 – 
81.25% of students practiced thoroughly. The 
data shows that the minimum requirement 
standard is reached (KKM 78).

3.2 Cycle 2

Data obtained in Cycle 2 were as follows:

1. Data observations of synectics learning man-
agement in Cycle 2 – in the results of the obser-
vation of the learning management synectics, 
two cycles can be seen that the teacher has man-
aged the teaching and learning processes well in 
every stage in cycle 2. This can be seen from the 
percentages of each stage as follows. Stage 1: 
62.5 % (good), stage 2: 87.5% (very good), stage 
3: 75% (very good), stage 4 compression con-

flicts was 87.5% (very good category); Stage 5 
direct analogy with 75% (great category); Stage 
6 tests on the original task of 87.5% (highest 
category). It was concluded that the learning 
process that was carried out already reflects the 
learning activities with synectics models.

2. Data observations of student creativity in Cycle 
2 (theory) – the development of student creativ-
ity is reflected in cycle 1 and 2. In Cycle 1, the 
average percentage of creativity was 67.9%, and 
in Cycle 2 it rose to 70.6%. This indicates that 
success of the action has been achieved because 
the percentage of Cycles 1 and 2 ≥ 65%.

3. Data student results Cycle 2 – 30 students com-
pleted Cycle 2 while two students did not. The 
percentage of completeness is 88.3%, which 
indicates that classical completeness has been 
reached for more than 78%.

4. Observations of student creativity in Cycle 2 
(practice) – the average of student creativity 
in cycle 2 was 79.7% for both categories. The 
successful teaching is in two cycles that provide 

Table  1. Percentage of student creativity Cycle 2 
(theory).

No. Creativity indicators Percentage

1. Curiosity about the theme being 
taught

62.5

2. Asking good questions 75
3. Offering good ideas to solve 

problem
87.5

4. Freedom of opinion 75
5. Looking at the problem from 

different angles
87.5

6. Power of imagination 87.5
7. Having original ideas & problem-

solving
87.5

8. Having an idea to solve problem 75
Average 79.7

Table  2. Percentage of student creativity Cycle 2 
(practice).

No. Creativity indicators Percentage

1. Curiosity about the theme being 
taught

75.7

2. Often ask good questions 75.7
3. Offer plenty of ideas to a problem 72.1
4. Freedom of opinion 68.4
5. Look at the problem from different 

angles
69.1

6. Power of imagination 68.4
7. Having original ideas & problem-

solving
68.4

8. Having a sense of “beauty” to 
appreciate things around them

66.9

Average 70.6

Figure 3. Product result in Cycle 1.
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theory. Student creativity of more than 65% is 
achieved.

5. Data for Cycle 2 learning outcomes practice 
– all students have completed the practice of 
learning outcomes. This shows that the classi-
cal completeness is reached because KKM has 
exceeded 78%.

4 CONCLUSION

On implementation of action Cycles 1 and 2, the 
stages which were dominant in eliciting student 
creativity were Stages 3, 5, 6 and 7. At these stages, 
the students worked in small groups, discussions, 
and mutual digs, and they bounced ideas and 
expressed their creativity, and, combined with the 
theory and practicals, it proved that students show 
creativity in modifying the basic techniques of 
photography and beauty of pre-wedding photog-
raphy, in applied computing subjects.

The conclusion of  the research is that the imple-
mentation of  learning management increased. 
Synectics learning can enhance the creativity of 
students and improve learning outcomes of  both 
cognitive and psychomotor students. Students can 
use their creativity by using synectics learning. 
The first step in synthetic learning is that students 
need to learn the subject well to earn good results. 
The synectics teaching model requires a lot of 
time, effort and well-organized planning. There-
fore, the implementation should focus on the time 
and the stages of  learning.
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ABSTRACT: Vocational education aims to develop performance (psychomotor) skills in addition to 
knowledge (cognitive skills) and attitude (affective skills). This study aimed to improve the competence 
of vocational students majoring in Mechanical Engineering in Computer-Aided Design (CAD) using 
Project-Based Learning (PBL) modules. The study adopted the Research and Development (R&D) 
method of Four-D Thiagarajan in four stages (define, design, develop, and disseminate). The CAD mod-
ule was validated by CAD experts, design experts and linguists. The module was tested on students by 
conducting post-test performance and obtaining students’ responses when applying the module. The 
research results indicated that the CAD module was viable, with an average validation score of 90% from 
CAD experts, design experts, and linguists. Based on the results of  module testing, 91.33% of students 
considered that the module was good, while the results of  testing student performance showed improve-
ment in the vocational students’ competence of 88% for the psychomotor skills domain and 80% for the 
cognitive domain.

24.5% (22  students), 20% (18  students) received 
a B, 42.2% (38  students) a C, and the remaining 
13.3% (12 students) a D. However, the scores mean 
that the formulated learning outcomes are not 
optimal as 55.5% of students had a score below B. 
This situation led the researcher to create a learn-
ing process by developing a project-based module 
for direct learning.

According to Mulyasa (2006, p. 34), a module 
is a formulated learning package systematically 
designed to help students achieve learning objec-
tives. The system is aimed at improving the modules 
and learning activities efficiently in the classroom, 
be they time, funds, facilities, or personnel, in order 
to achieve the objectives. The module was expected 
to assist students to become more independent 
learners and improve their readiness before classes.

1.1 Aims of the study

The questions that the study set out to address 
were:

1. What are the experts’ opinions on the feasibility 
of modules?

2. How different are students’ learning outcomes 
after the implementation of CAD learning-
based modules?

3. How different are students’ responses after 
the implementation of CAD learning-based 
modules?

1 INTRODUCTION

It is undeniable that the success of the learning 
process of students depends on the competence of 
teachers/lecturers. The teacher/lecturer competence 
affects how the learning process is conducted and 
the teaching–learning process will affect students’ 
learning outcomes. Competent lecturers are able to 
manage class according to the students’ needs. One 
of the more important competences possessed by 
lecturers in managing their subject is the develop-
ment of teaching materials (Roesminingsih, 2011). 
Developing teaching materials is important in order 
to optimize the teaching–learning process. Less 
appropriate teaching materials may cause interrup-
tion in students’ acceptance and may also show less 
effect if not in line with learning objectives that have 
previously been formulated.

Ideally, the competence of lecturers in develop-
ing teaching materials has been mastered, but in 
fact, there are many lecturers who have less suit-
able instructional materials for their subjects. As 
a result, the teaching–learning experience is less 
attractive, boring, monotonous, and does not meet 
learning objectives.

The results of student learning outcomes in 
the Department of Mechanical Engineering for 
the academic year 2014/2015 on Computer-Aided 
Design (CAD) using learning media in worksheet 
form were satisfactory. An A was received by 
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1.2 Objectives of the study

Based on the problems above, the objectives of 
this study are to improve learning outcomes and 
competences of vocational students majoring in 
Mechanical Engineering who take the subject of 
CAD Drawing.

1.3 Significance of the study

The results of this study provide information, 
especially for lecturers in CAD Drawing, on the 
development of CAD-based learning modules.

2 RESEARCH METHODOLOGY

The method used was a development model 
adopted from Four-D Thiagarajan (Thiagarajan 
et  al., 1974). It was selected because the model 
explains the detailed operational steps of software 
development systematically. The Four-D model has 
four stages, namely, the definition stage (define), 
design stage (design), development stage (develop), 
and dissemination stage (disseminate).

2.1 Define

This stage has five steps, namely: (1) front-
end analysis; (2) students’ analysis; (3) conceptual 

analysis; (4) task analysis; and (5) learning objec-
tives formulation.

2.2 Design

This stage has four steps, namely: (1) arranging 
reference tests; (2) selecting media; (3) selecting 
forms; and (4) initial design.

2.3 Develop

This stage has two steps, namely: (1) evaluations 
by CAD and media experts and by linguists; 
(2) limited tests.

2.4 Disseminate

The last stage in developing the module is student 
implementation.

3 RESULTS AND DISCUSSION

3.1 Definition stage (define)

At this stage, the activities are carried out by ana-
lyzing several aspects to formulate learning objec-
tives according to the learning materials. Analyses 
of these aspects are divided into five stages, namely, 

Figure 1. The map of CAD learning modules material.



239

front-end, student, task and conceptual analyses, 
and learning objectives formulation.

The material taught in the CAD module 
includes four aspects, as shown in Figure 1.

3.2 Design stage (design)

The function of this stage is to design or plan 
the CAD learning module. It has three steps that 
should be followed, namely: (1) arranging refer-
ence tests, (2) selecting media, and (3) selecting 
forms.

3.3 Development stage (develop)

After the design stage, the next stage was to pro-
duce a module prototype based on curriculum 
and material analyses. After being validated by 
the experts, the prototype might need to be revised 
as advised by the evaluators. In the development 
stage, there are two steps in producing the prod-
uct, namely: (1) evaluation of  the media experts, 
linguists, and lecturers who teach CAD (it is con-
sidered viable if  scored at 90%), and (2) limited 
tests.

A limited testing stage was carried out to deter-
mine students’ learning outcomes when using CAD 
learning modules, especially in their understand-
ing and skills improvement of learning activities, 
in addition to the positive responses of students 
regarding the use of CAD learning modules. The 
limited test results showed that the learning out-
comes were 80% for the cognitive test and 88% for 
the psychomotor tests.

3.4 Dissemination stage (disseminate)

The dissemination stage is the final stage of prod-
uct development. Here, the products have been 
previously revised in the development stage and 
implemented for the target. However, due to vari-
ous limitations, the dissemination stage was carried 
out in the Department of Mechanical Engineering 
of the State University of Surabaya, and articles 
were prepared for participation in educational 
seminars.

3.5 Students’ responses to CAD-based learning

At the end of the test, students were asked to give 
feedback on the CAD learning modules. Students’ 
responses to the module can be seen in the closed 
questionnaire. The results, as shown in Figure  3, 
gave an average score of 91.33% (excellent).

4 CONCLUSION

Based on the analysis, it can be concluded that:

1. Module eligibility showed that the average fea-
sibility of the module met 90% of the criterion, 
considered as eligible.

2. The learning outcomes of vocational students 
in cognition showed 80%, with 88% for psycho-
motor skills. It was proved that CAD learning 
modules help students to improve both cogni-
tive and psychomotor skills.

3. The students’ response to the CAD learning 
modules was good, as shown by the average 
score of 91.33%.
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ABSTRACT: Current learning in a Sekolah Menengah Kebangsaan (SMK) vocational secondary school 
is centered on teachers with lectures and assignments as the principal methods. To further enhance the 
learning process and the level of understanding of students toward the subject matter and the development 
of Higher-Order Thinking Skills (HOTS) or ability needs a learning innovation. Integrating technology 
in learning is a challenge for teachers. A productive integration model in teaching enables students to be 
more active in the learning process as long as the component of the technology is used proportionately 
and effectively. It is also believed to be able to improve their ability to think critically and solve problems. 
One integration model is the framework for Technological Pedagogical Content Knowledge (TPCK). This 
model is optimal for all three main components, namely, subject matter, pedagogy and technology. The 
learning process can be managed well if  students are invited to take advantage of all sensory tools. The 
more senses which are used for receiving and processing information, the more likely the information is 
to be understandable and understood, and thus maintained in memory. Direct experience will give the 
most complete impression and the most meaningful information and ideas contained in that experience 
and, therefore, vision, hearing, feeling, smell, and touch should all be involved. Information and Commu-
nication Technology (ICT)-based learning demands the ability to think at a high level or possess HOTS. 
HOTS include aspects of: critical thinking, logic, reflection, creativity, and metacognition. ICT in lessons 
can be used as a tool to engage students in thinking. The use of ICT is closely related to the components 
of analysis, synthesis and evaluation in Bloom’s taxonomy.

An understanding of integrated ICT is much 
more important than just to understand ICT as 
a learning tool. A developing paradigm in tech-
nology can support learning, collaboration and 
repositioning inquiry in carrying out the learning 
process (Sutrisno, 2012). There are various models 
of ICT integration in the framework of learning, 
one of which is the TPCK framework. According 
to Mishra and Koehler (2008), the development 
of the framework is based on the three essential 
components of knowledge held by an educator 
who should have mastery of the subject material 
in accordance with qualifications, and competen-
cies in the curriculum, pedagogy and technology. 
Thinking is a process of cognition, a mental activ-
ity to gain knowledge. The thought process can 
be grouped into basic thinking (rational thinking) 
and complex thinking (high-level thinking). Basic 
thinking covers the following concepts: memorize, 
visualize, classify, generalize, compare, evaluate, 
analyze, synthesize, deduce and infer. Complex 
thought processes consists of four types: prob-
lem-solving, decision-making, critical thinking 

1 INTRODUCTION

Use of computers in education is the first step 
toward realizing the tech community. Educational 
institutions need to harness the potential of ICT 
optimally. With the rapid development in the field 
of telecommunications technology, multimedia, 
and information, listening to lectures, or reading 
those recorded on paper is certainly outdated. 
Merging aspects of technology in learning is one 
effort to grow and nurture interest and a positive 
attitude toward the development of technology.

Integrating technology in learning is a challenge 
for teachers. A productive integration model in 
teaching can connect and devise optimally from all 
three main components namely, the subject matter, 
pedagogy and technology.

The technology component should be utilized 
proportionately and effectively to construct and 
improve the ability of students to think and solve 
problems so that they will be more active in the 
learning process. One model is the framework for 
the integration of TPCK (Sutrisno, 2012).
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and creative thinking (Costa in Liliasari, 2002). 
According to Walker (1998), critical thinking is a 
process that allows learners to gain new knowledge 
through problem-solving and collaboration. Criti-
cal thinking focuses on the learning process rather 
than just acquiring knowledge. Critical thinking 
involves activities such as analyzing, synthesizing, 
making judgments, and creating and applying new 
knowledge in real-world situations. Critical think-
ing is important in the learning process as it pro-
vides an opportunity for learners to learn through 
discovery. Learners think critically when they are 
responsible for an active learning.

2 RESEARCH METHODS

The method used in this preliminary study is con-
tent analysis. Content analysis is research that 
consists of in-depth discussion of the content of 
written information.

Content analysis can be used to analyze all 
forms of communication. The results of content 
analysis are descriptive, that is, the description of 
the contents of communication.

3 RESULTS AND DISCUSSION

3.1 Critical thinking skills

The development of critical thinking skills of 
learners has been a goal of education for the last 
decade. Beyer (in Walker, 1998) stated that it is 
very important for the teaching of critical think-
ing to be applied by teachers in order to develop 
learners’ reasoning power. He maintained that to 
successfully live in a democracy, one must think 
critically in order to make the right decisions. If  
learners learn to think critically, then they will be 
able to use this more generally to cope with life. 
Critical thinking is a basic process that allows 
learners to cope with and reduce uncertainty in 
the future. With critical thinking skills, learners 
are able to determine when important information 
is acquired, converted or transformed, and main-
tained. The learning objectives of critical think-
ing in science and other disciplines are to improve 
thinking skills and prepare learners to successfully 
cope with life. Meanwhile, Dumke (in Jones, 1996) 
states that learning to think critically is designed 
to achieve an understanding of the relationship of 
logical language, which should result in the abil-
ity to analyze, criticize, and suggest ideas to reason 
inductively and deductively and to reach a conclu-
sion factually based on rational considerations.

Critical thinking is one of the life skills that 
must be owned by the learner for life, in the family, 

school, and community. Learners who think criti-
cally usually appear to be problem solvers. Criti-
cal thinking is widely recognized as a valuable skill 
in everyday life (Verlinden, 2005). It is also very 
much needed in today’s age of science and technol-
ogy development, because technology sometimes 
comes with problems for humans and the environ-
ment. (Winocur in Costa, 1985).

Studies of the critical thinking skills of learn-
ers have revealed that these skills will not flourish 
without explicit and deliberate effort planted in 
development (Zohar, 1994). A learner will not be 
able to develop critical thinking skills well without 
being challenged to practice using them by teaching. 
Learners are not born with critical thinking skills, 
they cannot naturally develop the ability to think for 
life. As critical thinking is a skill that can be learned, 
it should be taught. Most individuals rarely study it.

Critical thinking can be developed through a 
meaningful experience; that is, an experience or 
learning provides the opportunity for learners to 
acquire skills in solving problems which can stimu-
late the critical thinking skills of learners. This 
experience is necessary so that the learner has the 
structure of a concept that is useful in analyzing 
and evaluating a problem. With critical thinking, 
the learner can adjust, adapt, modify, or repair his 
thoughts so that the learner can act more quickly. 
People who think critically will think and act in a 
more relatively normal way, ready to reason about 
things they see, hear, or think.

Ennis (1985) positioned critical thinking as 
consisting of, among others: 1) looking for a clear 
statement of a hypothesis or question, 2) look-
ing for an excuse, 3) insightful, 4) using credible 
resources, 5) considering the total situation, 6) 
looking for alternatives, 7) open thinking, 8) deter-
mining the position when there is evidence or argu-
ments in favor (or against), and 9) sensitive to the 
feelings of others.

3.2 TPCK framework for fostering critical 
thinking skills

Constructivism learning theory holds that media 
can be used as a tool that provides the possibility 
of students actively constructing knowledge. Media 
can be distinguished from technology (mechan-
ics, electronics, physical form), symbolic systems 
(numerical characters, objects, images, sound) as 
well as the means used (radio, video, computers, 
books). One medium of learning is ICT. Integrat-
ing ICT into learning can improve the competence 
of teachers in teaching and improve the quality of 
learning for learners. One lesson that integrates 
ICT is TPCK.

The basic concept of TPCK described by 
Mishra and Koehler (2008) emphasizes the 
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relationship between the subject matter, technol-
ogy and pedagogy. The interaction between these 
three components has the strength and appeal 
to foster active learning which is focused on the 
learner. It can also be interpreted as a form of 
learning that originally centered on the teacher but 
which has shifted to learners.

The relationship between the components of 
TPCK is shown in Figure 1.

Sutrisno (2012) explains the concepts of which 
TPCK consists: (1) Content Knowledge (CK) – the 
knowledge of the material to be learned; (2) Peda-
gogy Knowledge (PK) – describes in depth the the-
ory and practice of teaching and learning, and the 
goals, processes, methods and strategies for learn-
ing and assessment; (3) Technology Knowledge 
(TK) – is the basics of technology that can be used 
to support learning, such as the use of software, 
animation programs and virtual labs.

TPCK encapsulates a cycle in which an inte-
grated ability to master technology cannot be sep-
arated from its constituent components, namely 
the content (C), pedagogy (P) and technology 
(T). TPCK requires multiple interactions between 
components, and the combination of the subject 
matter, pedagogy and technology are unique and 
synergy-based and include Information and Com-
munication Technology (ICT) (Mishra and Koeh-
ler, 2006).

Implementation of the TPCK framework is 
also in line with the theory of knowledge acqui-
sition. Rusman (2012) argued that the acquisition 
of knowledge, and changing attitudes and skills, 
occurs because of the interaction between new 
experiences. Bruner (in Rusman, 2012) suggests 

there are three main levels in the learning mode: 
direct experience, the experience and the experi-
ence of abstract images.

ICT developments allow the use of the func-
tion of various learning media by using a tool 
called multimedia, which is capable of delivering 
information and learning materials in the form 
of text, images, sounds, animations, movies, and 
even interactions. Computers are one of the main 
multimedia tools, because the computer is able to 
present the information and learning materials in 
all forms, even to perform seemingly complicated 
and expensive situations in simpler ways (e.g. a 
chemical reaction process, the impact of a nuclear 
explosion, trips to the solar system, etc.). Through 
multimedia, abstract concepts can be presented in 
a more tangible manner in the learning process to 
help students understand.

The concept of integration in TPCK is the 
involvement of the various components of matter 
and pedagogy to support teachers in implementing 
technology-based learning. Sutrisno (2012) states 
that in TPCK, ICT will interact with pedagogy 
and can increase high-level thinking skills. Based 
on the exposure, TPCK, through comprehensive 
research activity, can increase certain concepts to 
promote high-level thinking skills.

The demand of ICT-based learning is the abil-
ity to think critically or demonstrate HOTS. HOTS 
includes critical thinking, logic, reflection, meta-
cognition and creativity. ICT in learning can be 
used as a tool to engage students in thinking. The 
use of ICT is strongly associated with the com-
ponents of analysis, synthesis and evaluation in 
Bloom’s taxonomy (Sutrisno, 2012).

4 CONCLUSION

There are various models of the framework of 
the integration of ICT in learning, one of which 
is the TPCK framework. The development of this 
framework is based on three essential components 
of the knowledge that is held by an educator such 
that mastery of subject material is in accordance 
with qualifications and competencies in the cur-
riculum, pedagogy and technology.

In TPCK, ICT will interact with pedagogy and 
can increase high-level thinking skills or HOTS. 
ICT in learning can be used as a tool to engage 
students in thinking.
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ABSTRACT: Interactive multimedia is very useful because it is able to create student-centered 
teaching and learning activities. The collaboration of creative thinking and interactive multimedia-based 
learning not only enables students to think using multiple scientific disciplines, but also provides for 
their intellectual needs and development of effectiveness. This research will discuss the development of 
interactive multimedia-based learning to improve students’ creative thinking skills on culinary business 
management courses. This research applied quantitative descriptive methodology. The research subjects 
were ten students of Diploma III in the Home Economics department in the Engineering Faculty 
of UNESA in 2013. The research instrument used was the creative thinking skills test. The test used 
students’ worksheets which contain some issues of creative thinking skills indicators such as: (1) fluency, 
(2)  flexibility, and (3)  novelty. Data analysis techniques used a normalized-gain (N-gain) formula. 
The results showed that the students’ creative thinking skills score in post-test improved by 0.33 points 
after interactive multimedia-based learning had been applied during teaching and learning activities. The 
improvement of the post-test score by 0.33 points was categorized as ‘Mediocre’.

video, or animation. The process of creating inter-
active multimedia uses links and tools to enable 
users to navigate, interact, create, and communi-
cate (Rusman, 2012).

Therefore, effective learning activities can be 
achieved through the use of interactive multime-
dia-based learning especially for students in the 
culinary business management course. It is relevant 
for Setemen (2005) who stated that the application 
of interactive multimedia-based learning to teach 
students of culinary business management is very 
effective for the improvement of students’ scores. 
The use of interactive multimedia in teaching and 
learning activities is very useful to create student-
centered learning activities.

Creative thinking, using the implementation of 
interactive multimedia-based learning, can help 
students to think using multidisciplinary perspec-
tives. It also helps to support the students’ intellec-
tual skill and development of effectiveness so they 
are more ready to manage their working life (Roll-
ing & Adams, 2003). Warsita (2008) also added 
that interactive multimedia can help students to 
study faster. Students who have fast-thinking abil-
ity can learn optimally, while students with average 
ability are still able to understand the concepts.

Based on those facts, lecturers should be more 
active in developing other learning models to 

1 INTRODUCTION

Education is an essential role for the development 
of a country as a good quality education will cre-
ate high-quality human resources. Indonesian 
Law No. 20  in 2003 (Depdiknas, 2003, Ch. 3), in 
respect of the National Education System, states 
that ‘national education aims to develop learners’ 
potency thus they are able to become a human 
with some personalities such as faithful, devoted, 
noble, healthy, knowledgeable, skillful, creative, 
independent, democratic have high responsibility’.

Based on the goal and vision of the Home Eco-
nomics Department in UNESA, the students are 
required to master some basic competencies in sev-
eral courses. The culinary business management 
course is categorized into working skill courses 
and contains some theories and practices. This 
course is quite complex because of its connection 
to other courses. Thus, it requires multidimen-
sional abilities.

One of the solutions to solving that problem is 
to develop an attractive learning media that would 
draw students’ attention. An interactive multime-
dia utilizing computer software may provide the 
answer for that problem. Multimedia-based learn-
ing is a learning activity which utilizes computers 
to create and combine any text, graphic, audio, 
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improve students’ scores in creative thinking skills. 
Silver (1997) stated that to assess creative thinking 
in children and adults the Torrance Test of Crea-
tive Thinking (TTCT) must be applied.

Three important components of creative think-
ing skills assessment in TTCT are: (1) fluency (the 
total number of ideas in responding to an order), 
(2) flexibility (some changes approach in respond-
ing to a command), and (3) novelty (originality of 
ideas in responding to a command). This is similar 
to Haylock (1997), who gave examples of creative 
thinking skills criteria: (1) fluency (total number of 
responses), (2) flexibility (total number of differing 
responses), and (3) originality (the uniqueness of 
the response).

This research uses the rubric assessment which 
focuses on three creative thinking criteria or indica-
tors, that is, flexibility, fluency and novelty, which 
are adapted to measure students’ thinking abil-
ity (Siswono, 2007). One of the ways to improve 
creative thinking skills is the use of an interactive 
multimedia-based learning model.

Furthermore, Mettas and Constantinou (2007) 
stated that problem-based learning can help teach-
ers to solve their problems. Riyanto (2010) added 
that problem-based learning is designed to develop 
students’ ability to solve problems. So the research-
ers used problem-based learning because it pro-
vides authentic material or issues which are close 
to students’ reality (Nur, 2008).

The culinary business management course 
requires students to have complex thinking, hence 
problem-based and interactive multimedia-based 
learning is implemented as it is effective in improv-
ing students’ thinking ability.

2 RESEARCH METHOD

This research aims to establish the improvement 
of students’ creative thinking skills. The learning 
activities used problem-based and interactive mul-
timedia-based learning. The research subjects were 
ten students from the Home Economics depart-
ment in the Engineering Faculty of UNESA in 
2013. The instrument of creative thinking test used 
to measure the students’ creative skills was the stu-
dents’ score for cognitive processing.

The students’ creative thinking test used an essay 
test. The assessment rubric used the Torrance Test 
of Creative Thinking, adapted from Silver (1997). 
The rubric used three components to assess the 
students’ creative thinking skills, namely, (1) flu-
ency, (2) flexibility, and (3) novelty. Data analysis 
determined the improvement of students’ creative 
thinking skills with the pre- and post-tests.

Students’ creative thinking skills will be catego-
rized as ‘improved’ if  the result of the post-test 

average score is higher than the pre-test average 
score, since the post-test is administered after the 
implementation of interactive multimedia-based 
learning activities (Novianti, 2011).

Rating for creative thinking tests was based on 
the formula of Siswono (2007):

Total score = ( 3 × Novelty) + (2 × Flexibility) 
+ (1 × Fluency) (1)

There are a total of five questions, so the maxi-
mum possible rating according to this formula is 
(5 × 3) + (5 × 2) + (5 × 1) = 30.

Thus:

1. The students will get 1 point if  they fulfill 
the fluency component, and 0 if  they do not 
fulfill it.

2. The students will get 2 points if  they fulfill the 
flexibility component, and 0 if  they do not 
fulfill it.

3. The students will get 3 points if  they fulfill 
the novelty component, and 0 if  they do not 
fulfill it.

The novelty component is granted three points 
because this component is the most important 
and it is the main feature of the assessment of a 
product. A creative product must be different from 
the others. The next most important point is the 
flexibility component. It is important because it 
shows the productivity of an idea in completing 
the task. The last point is the fluency component. 
It is placed in last position because it shows the 
students’ fluency in producing different ideas, and 
it is based on the required way of completing the 
task. (Novianti, 2011).

The pre-test and post-test scores of this adapted 
test are analyzed by calculating the mean, using the 
gain calculation given by Hake’s formula (Savinem 
& Scott, 2002):

( )
max

S S
S Smax

posS t pS re

prS e

=  (2)

Then, the score of gain calculation is catego-
rized into certain criteria with the interval gain fac-
tor. Its interval gain criteria is shown in Table 1.

Table 1. Criteria of gain interval factor.

No. Gain interval factor Criteria

1 g < 0.3 Low
2 0.3 ≤ g ≤ 0.7 Mediocre
3 g ≥ 0.7 High

Source: Savinem & Scott, 2002.
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3 RESULTS AND DISCUSSION

This research aimed to determine the improvement 
of students’ creative thinking skills. To test the 
students’ improvement of creative thinking skills, 
both pre- and post-tests were administered to them 
before and after learning activities. The test itself  is 
an essay and interactive multimedia-based test.

The creative thinking skills criteria of Diploma 
III students of culinary business management in 
2013 were categorized in terms of fluency, flexibil-
ity, and novelty, as shown in Table 2.

The calculation of the creative thinking skills 
scores of Diploma III culinary business manage-
ment students is shown in Table 3.

The average pre-test score of creative thinking 
skills for Diploma III culinary business students 
in 2013 before they were taught using interactive 
multimedia-based learning was 4.80. Their average 
post-test score of creative thinking skill increased 
to 13.30. So, the average of the normalized-gain 
score (N-gain) was 0.33; it was categorized into 
‘Mediocre’ level.

The research findings showed that the interac-
tive multimedia-based learning which was devel-
oped by the researcher was only able to improve the 
students’ thinking skills up to a mediocre level. It 
happened because during learning activity students 
were asked to answer some question based on given 
allocation time and plan. In addition, students also 
had to answer essay test in pre-test and post-test, 
which obliged them to use creative thinking skills.

Ruggiero, in Siswono (2009), stated that think-
ing is a mental activity used to formulate or solve 
a problem, make a decision, or simply to answer 
curiosity. It means that when someone formulates 
and solves a problem, or when they try to under-
stand something they have actually had ‘thinking’ 
activity.

Creative thinking can also be called ‘a process’ 
when someone brings up a new idea. The new idea 
could be a combination of previous ideas which 
have never been discovered before (Infinite Inno-
vations Ltd, 2001). During learning activity, there 
are many learning strategies and learning models 
which can be developed to help students under-
stand the material and improve their scores. One 
of them is a problem-based learning model using 
interactive multimedia.

4 CONCLUSION

The results showed that the post-test score of stu-
dents’ creative thinking skills after the implementa-
tion of interactive multimedia-based learning had 
improved to 0.33, which falls into the ‘Mediocre’ 
category.
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Sprint device development using an infrared laser with a computer 
interface system
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Universitas Pendidikan Indonesia, Jawa Barat, Indonesia

ABSTRACT: With the ever-growing needs and society demands of today, technology has become a 
necessary component in each aspect of life. The field of sports science has adopted technology applications 
as an integral part of improving performance and athletic achievement. In developed countries, different 
kinds of sports science centers and laboratories have been set up with advanced test and measurement 
devices which are supported by reliable human resources. This study aimed to develop software and 
hardware for measuring running speed using a microcontroller with a personal computer interface. The 
assembly of the device comprises a circuit-based electronics microcontroller, phototransistor sensors and 
laser beams to collect signals from athletes and send them to a microcontroller for processing on a personal 
computer interface for display via connector cabling. In the process, a Research and Development (R&D) 
approach was used to help assemble the system’s components. The system consisted of eight sensors 
spread over 100 meters, intended to detect running speed during a 100-meter sprint race. The device was 
designed to operate automatically in synchronization with the race-start buzzer, monitoring the sprint 
from start to finish, and then display the results of the race time and speed to a computer interface.

the speed when running; these tools are made to 
diagnose, evaluate and analyse the performance of 
athletes for performance enhancement. Running is 
a sport that takes speed as a benchmark of evalua-
tion, especially sprinting. Electronic technology is 
already being used to measure time, velocity, and 
acceleration both during practice and in compe-
titions. During training, measurement results are 
used for analysis and evaluation of athletes. One 
tool that is frequently used to measure speed in 
athletes is a photo cell, a kind of sensor mounted 
on the edge of the track that can detect the running 
time when an athlete passes the sensor, but this is 
only used in developed countries that have either 
developed or sourced the tool at great expense. 
Contributions from sports analysis, especially run-
ning speed in sprints, is very desirable to conduct 
research and evaluation of athletes. In Indonesia, 
the development of test equipment and measure-
ment, especially for sprints, is still undeveloped; 
this is because because there is insufficient tech-
nology, and this is further exacerbated by poor 
collaboration between experts in sports, especially 
regarding the development and implementation of 
technology in sports. So, there is a lack of scientific 
problem-solving solutions to analyze various situ-
ations and conditions in sport. Indonesia still has 
many products used as testing and measurement 
instruments that use technology from abroad.

1 INTRODUCTION

In this modern era, technological advances in 
all areas and disciplines have become an integral 
part of society and daily life. These advances have 
also influenced fields like that of sports science, 
where technology is said to have contributed to its 
improvement tremendously. For instance, the use 
of technology in an effort to improve performance 
in sports has been carried out in developed coun-
tries in Asia such as Japan, China and Australia. 
This is proven by pursuits in various laboratories 
of science which can be found around the world, 
among others, the Japan Institute of Sport Science, 
the Australian Institute of Sport Science, and the 
Beijing Institute of Sport Science in China. Experts 
in such sports centers and laboratories collaborate 
to diagnose, evaluate, and provide scientific input to 
the coaches and athletes about various sports com-
ponents. Speed, as one component of the physical 
sports condition, is very important and it has been 
measured using various tools and advanced tech-
nologies. Examples of such technology are sensors 
attached to the shoes of athletes, Global Position-
ing System and the Differential Global Positioning 
System (Slawinski et al., 2010; Vescovi, 2012).

Besides this there are other tools including 
radar, photo finish, kinematic analysis, photocells 
and opt jump, which are normally used to measure 
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Indonesia itself has electronics experts who, 
when they collaborate with others, can give birth 
to a variety of tools that can support an increase in 
an athlete’s performance. The potential is immense 
if  the men and women involved in sport work with 
electronics experts to create a technology-based 
means of testing and measurement, as well as high-
tech learning in sport. Problems still occur in the 
measurement of running speed due to the use of 
manual tools in measurement, such as stopwatches. 
The use of a stopwatch presents problems of accu-
racy in the capture of data because of the differences 
in the time interval in keystrokes. It can, therefore, 
be the cause of errors due to the sensitivity, reflexes 
and reactions of the operator. Thus, a need for an 
automatic timer and runner-speed detecting system 
is very important. One solution for such problems 
would be the development and manufacture of 
innovative measuring devices for the measurement 
of athletes’ running speed based on a microcon-
troller with a personal computer interface system. 
Innovations required include, first, a tool that can 
measure running speed over 100  meters with an 
option of adjusting the distance; depending on the 
desired distance of the user, it could be intervals of 
every five, eight or ten meters, or other distances. 
To make the system cost-effective but with the 
same function will require the use of phototransis-
tor sensors and the display of results to a personal 
computer that has been installed with a monitor-
ing software application instead of an expensive 
Liquid Crystal Display (LCD). A software applica-
tion created using Visual Basic 12 enables display 
of the measurement results to the computer. The 
tool might not only be used for the measurement 
of running speed in races but, in addition, the data 
collected while using the tool could be used in other 
analyses when studying outcomes of sports activi-
ties; such data could include running speed, endur-
ance at a specific running speed, maximum running 
speed, running speed per meter, or running speed in 
other measurement quantities.

1.1 Running speed measurement

According to Bergamini et al. (2012) and Dolanec 
(2009), velocity measurements can be carried out 
using various commercial tools that have been 
developed, such as devices affixed to shoes of 
athletes like Garmin Foot Pod, Polar and Suunt, 
Global Positioning System (GPS), differential GPS 
radar, photo finish, kinematic analysis, photocells 
and Optojump. Different ways of measuring the 
speed with different tools vary in terms of accu-
racy, complexity and price. In the measurement of 
running, the most frequently used tool is the pho-
tocell. This tool can be used to measure running 
speed based on distance and time.

Running speed can also be measured through 
Dias Frame IV software, which provides an object 
trajectory tracking system, either automatically or 
manually. Dias Frame can be used to analyze the 
variation of motion in two or three dimensions. It 
uses video of the runner as input data to be ana-
lyzed. In the 100-meter sprint, the sprint technique 
can be broken down into several phases as pro-
posed by Dunn and Kelley (2015) who explained 
that, ‘there are five phases in a sprint, among 
others: (a) start techniques, (b) acceleration tech-
niques, (c) maximum speed techniques, (d) techni-
cal maintenance of speed, and (e) technical finish’. 
There are four phases an athlete goes through in 
a 100-meter race: the starting position, the start-
ing action, the sprinting action, and the finishing 
action. The starting position is the attitude or posi-
tion of the runner at start time. The starting action 
has aspects that include the rapid reaction on leav-
ing the starting block, and the time between the 
sound of the gun, with explosive muscle reactions 
to encourage movement on pushing off  from the 
block (Exell et al., 2012; Miller et al., 2012a).

The sprinting action has technical specifications, 
including maximizing the horizontal speed of move-
ment and movement prop overpass. According to 
Kugler and Janshen (2010), Miller et al. (2012b) and 
Rumpf et al. (2013), the finishing action has aspects 
that include movement of the upper body and coor-
dination of the upper and lower body. A 100-meter 
race can be divided into three parts, namely the 
acceleration at 0–30  meters, the maximum speed 
from 30–60  meters, and the speed maintenance 
from 60–100  meters. Acceleration speed increases 
after the start reaction in order to achieve maximum 
speed; the transition from acceleration to maximum 
speed is the directionality of technical coordination 
to the maximum speed until the beginning of the 
decline of speed down to the maintenance speed, 
because of fatigue in the muscles.

1.2 Visual programing C

The microcontroller, in relation to the program-
ming language C, is now beginning to displace 
the language first used for programming micro-
controllers, that is, assembler language. The use 
of the C language is very efficient, especially for 
programs that are relatively large on a microcon-
troller. Compared with assembler language, the 
use of the C language in programming has sev-
eral advantages including accelerating the devel-
opment time (both modular and structured), 
while its weakness is that the compiled source 
code is larger and consequently it will sometimes 
reduce the speed of execution. CodeVisionAVR 
software is basically a software programming 
language-based family of C language components 
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for microcontrollers. There are three essential com-
ponents integrated in this software: a C compiler, an 
Integrated Development Environment (IDE), and 
a program generator. The Visual Basic program is 
software that is suitable for creating an application 
program that can work within the Windows sys-
tem application environment. The language used 
in Visual Basic is very easy to learn, with visual 
programming techniques that allow users to cre-
ate more intuitive application programs; the user 
can set the display form which is then executed by 
a script which is very easy. Visual Basic 6.0 is the 
result of the development of previous versions, 
with several additional components that reflect 
current trends, such as a capability of Internet pro-
gramming with DHTML (Dynamic HyperText 
Markup Language), and additional features such 
as multimedia databases. At the time of writing, 
it can be said that Visual Basic 6.0 is still the lead-
ing programming language in creating application 
programs that exist on the software market inter-
nationally. This is due to the ease of the process of 
development of an application. A phototransistor 
sensor device is a type of transistor that works in 
association with light. In general, infrared light is 
needed to activate a phototransistor; when seen 
in terms of the way it works, a phototransistor is 
similar to a light switch, and if  a phototransistor is 
exposed to infrared rays then collector foot-emitter 
connects and serves as a switch. However, if  the 
phototransistor is not exposed to infrared light or 
is simply exposed to ordinary light-emitters the 
collector legs do not connect. Its application in a 
phototransistor is easy, by simply adding a resistor 
at the collector foot before being connected to Vcc, 
while the emitter is connected to the ground feet, 
and the output is taken from the leg collector.

A laser works by amplifying light that has been 
emitted by the stimulation of a source of radiation. 
In laser technology, the light produced has its own 
characteristics, namely: monochromaticism (one spe-
cific wavelength), coherence (at the same frequency), 
and unidirectionality, so that the light becomes very 
strong, concentrated and well-coordinated.

2 METHODS

The research methodology employed in this study 
is the Research and Development (R&D) method 
used to test effectiveness of the product. Before 
products are produced for general use, there is a 
need to test the effectiveness of these products. The 
results of this study are to be applied in producing 
a measuring tool for running speed which is based 
on a microcontroller with a personal computer sys-
tem interface. Figure 2 is a step-by-step illustration 
of the Research and Development method.

The product design model for the assembly of 
the running speed measurement tool comprises a 
system of phototransistors and sensors that sends 
signals to the microcontroller, which processes the 
signals into data of running time and speed which 
are displayed on a computer screen. The electronic 
circuit works as an automatic timing system while 
simultaneously recording the running speed and 
time of the athlete. Figure 3 shows an illustration 
of the whole system.

3 RESULTS AND DISCUSSION

3.1 Sensors and lasers

These components work automatically as tim-
ing controllers; as runners obstruct/disrupt to 
laser rays each sensor receives signals that trigger 
the phototransistor sensor, which are then read 
and sent to the microcontroller for processing. Figure 1. Phototransistor device system.

Figure  2. Diagram illustrating the R&D procedure 
(Sugiyono, 2011).

Figure 3. Product design schematic.
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The processed data is sent to a computer that uses 
the installed software to display readable results on 
the monitor. The main objective of this research 
is to produce hardware and software products for 
measuring the running speed of athletes using 
a microcontroller for processing and a personal 
computer interface. The main function of this tool 
is to record the sprint speed of athletes. The sys-
tem consists of several main components; the fol-
lowing section explains the components and their 
functions:

The main function of phototransistor sensors is 
to send signals to the microcontroller circuit when 
there are runners who cut the laser light emitted 
at this sensor. When the laser beam is interrupted 
by the passing of the runner the sensor sends a 
signal to the microcontroller that then sends the 
processed data to the computer. The main func-
tion of the laser is to emit light to the phototransis-
tor sensor; these light beams are the ones runners 
cut when running and signals generated after are 
sent to the microcontroller circuit, which can be 
regarded as the brains of the system. This circuit 
consists of several electronic components that are 
assembled into a single piece of hardware. The 
main function of this tool is to receive signals sent 
by the sensor, which are indicated by the cutting of 
Light-Emitting Diode (LED) lights on the micro-
controller circuit.

After signals are received, they are forwarded 
through the microcontroller to the software pro-
gram already installed on the computer. The signal 
received by the computer from the microcontroller 
is interpreted by the software on the computer. To 
create an application that displays data for speed 
results on a personal computer, a Visual Basic 12 

program is used. The researcher named the com-
puter application ‘Monitoring Applications Run-
ning Sprint 100  meters’. In the application, the 
data recorded is the running time of each line, the 
speed of each line, total running time and average 
speed. Figure  6  shows a view of the application 
interface.

3.2 Field testing product

At this trial the researchers conducted measure-
ments of the speed over a distance of 40 meters. 
A total of eight sensors were mounted every five 

Figure  4. Components running-speed measuring 
device.

Figure 5. Network microcontroller and LED indicator.

Figure 6. Software personal computer system.

Table 1. Result of running time sprint of 40 m.

Distance 
(m)

Time
(sec)

Time/5 m
(sec)

Velocity/5 m
(m/s)

 5 1.6 1.6 3.1
10 2.3 0.7 6.8
15 3.1 0.8 6.1
20 3.9 0.7 6.6
25 4.6 0.7 6.9
30 5.3 0.7 6.5
35 6.1 0.7 6.7
40 6.9 0.8 5.7
Total time 6.9 sec
Average velocity 5.7 m/s
Maximum velocity 6.9 m/s
Distance 25 m

Figure 7. Running sensor setting at running track.
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meters to determine the speed the athletes were 
running every five meters.

4 CONCLUSION

A running-speed measuring system based on a 
microcontroller and interface on a personal com-
puter can be constructed using available electronic 
components. Costs are reduced in the production 
of this system because the expensive LCD board 
component is absent. The system could go a long 
way in measuring and recording vital sporting data 
useful in training athletes and as reference in fur-
ther sports science studies. This, in turn, would 
improve the way sport is managed and studied 
in Indonesia, putting the country on the road to 
modern sports science management and study to 
match that of more developed countries.
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system subject learning media
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ABSTRACT: During the learning process of Wireless Communication Systems in the Electrical Engi-
neering Education Program of Indonesia University of Education, students generally face difficulties due 
to the number of transmission path parameters that need to be calculated through many formulas. These 
parameters are still calculated manually using a calculator, which means that the learning process requires 
a relatively long time. Therefore, it is necessary to develop a learning innovation that can shorten and 
simplify the calculating process. In this paper, the development of Network Planning Software and its use 
as a learning media in Wireless Communication Systems will be discussed. The research was conducted 
through three phases, that is, software development, software performance testing and limited implemen-
tation. The results show that the use of this Network Planning Software enhances the learning process 
quality. Students can learn more quickly, more interactively and can improve their analytical skills.

of interactive and student-centered learning. Stu-
dents are encouraged to be active, be able to work 
together and utilize multimedia to develop their 
abilities (Permendikbud, 2013). One of the subjects 
in the Electrical Engineering Education Program 
is Wireless Communication Systems. This subject 
is given to students who take a concentration of 
Telecommunications Engineering Education. One 
of the given topics is Cellular Communication Sys-
tems Network Planning. In this case, students are 
required to be able to calculate all the parameters 
of the signal transmission path. The problems 
faced by both students and lecturer in the learning 
process are that there are so many parameters that 
need to be calculated with a lot of formulas that 
need to be used. Currently, the calculation of these 
parameters is still done manually by using the cal-
culator. This inhibits the students from understand-
ing and resolving network design cases quickly, as 
most of the learning time is used for calculation 
activities. Frequently, because there are so many 
formulas to be used, calculation error is inevita-
ble, so it must be recalculated and, therefore, more 
time is needed. That led to students being unable 
to develop their analytical skills and creativity in 
designing a wireless network. Therefore, learning 
innovation that can shorten and simplify the proc-
ess of calculating the transmission path parameters 
needs to be done, so that the learning process can 
take place more quickly and interactively and can 
improve the analytical skills of students.

1 INTRODUCTION

The learning process is one of the most important 
elements in preparing our students to answer the 
challenges of the current technological advances. 
The unstoppable rush of information requires the 
development of a learning model that can explore 
the ability of students to learn more quickly, logi-
cally analyze the situation and look for creative 
solutions for any problems encountered (Rose, 
1995). Nowadays, conventional learning models 
are generally still applied in Indonesian schools. 
This learning model is more teacher-centered. The 
learning is only in one direction, from teacher to 
students. Students are positioned as objects who 
accept passively what the teacher gives to them. 
This reduces the ability of students to learn the 
subject matter quickly. Students also find it dif-
ficult to develop their creativity. The Department 
of Electrical Engineering Education, Indonesia 
University of Education, has a mission to gen-
erate vocational schoolteachers that are able to 
encourage their students to become superior stu-
dents who can learn more quickly and become 
more active and creative in finding solutions to 
any problems encountered. This is in line with 
the government program to improve the quality 
of education that is stated through the Decree of 
Minister of Education and Culture No. 70 of 2013 
on the Basic Framework and Curriculum Struc-
ture Vocational School, which brings a pattern 
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2 METHOD

This research was conducted through three phases, 
that is, software development, software perform-
ance testing and limited implementation. Software 
development includes a Link Performance Calcula-
tion program and a Profile Path program develop-
ment using MATLAB 7.5.0. Software performance 
testing is used to determine the level of confidence 
and effectiveness of the programs that have been 
made. In this case, the test was performed by com-
paring the calculation results of the Network Plan-
ning Software and PathMW software with the 
Microsoft excel platform (Subali, 2001) and man-
ual calculation result. Limited implementation was 
carried out on four students who took a course of 
Wireless Communication Systems.

2.1 Software development

The program contains the calculation of losses 
during signal transmission, the received power 
level, fading margin, outage time, availability, azi-
muth angle, antenna tilting, 1st Fresnel zone and 
the representation of the Path Profile (Stuber, 
2011; Singh & Kaur, 2016). The design was created 
using a GUI (Graphic User Interface) Designer 
or GUIDE on MATLAB. Figure  1  shows the 
Link Performance Calculation design. Parameters 
required in the calculation were filled into the input 
part, while parameters as a result of the calculation 
will appear in the output part.

The presentation of the Path Profile design is 
shown in Figure 2. Input parameters were obtained 
from terrain data and the calculation results of the 
Link Performance Calculation program. This soft-
ware was also equipped with features to describe 
each parameter. Using this feature, students can 
quickly get an explanation of each parameter used 
in the calculation by clicking the desired button. 

For example, if  students want to know the expla-
nation of the ‘true azimuth’, they can just click on 
the button, then automatically the description of 
‘true azimuth’ in the pdf file will appear on the 
computer screen. This description is also equipped 
with the formula needed to calculate the param-
eter. This is shown in Figure 3.

2.2 Software performance testing

On this test, the Microwave Worksheet - MSC079- 
MKS_02N021, PKU_02N208 - PKU_02N207 
and SUM-NAD-0009-H-P - MAS018 data are 
used as input parameters (Exalt, 2002). These 
parameters are then used for calculating output 
parameters by using Network Planning Software, 
PathMW software and manual calculations. The 
calculation results were then compared with each 
other to find the level of  confidence of  the soft-
ware developed. Table  1  shows the Microwave 

Figure  1. Link Performance Calculation design 
presentation.

Figure 2. Path Profile design presentation.

Figure 3. ‘True Azimuth’ description in pdf file.
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Worksheet - MSC079-MKS_02N021  input data 
for Link Performance Calculation. The results are 
shown in Table 2. Data from the same source are 
used for Path Profile calculation input data and 
can be seen in Table 3. The results are shown in 
Table 4. The comparisons showed that the three 
methods of  calculation gave almost the same 
results. A level of  confidence of  90.3% was also 
obtained. From these results, it can be concluded 
that the calculations using the Network Planning 
Software provide a high level of  confidence.

2.3 Limited implementation

The implementation was carried out for 100 minutes 
(2 credits). In this case, four students were asked to 
resolve some calculation problems, either by using 

Table 1. Link Performance Calculation input data.

No. Parameter

Value

Site A (MSC079) Site B (MKS_02N021)

 1. Coordinate: Longitude 119° 26” 32.09’ E 119° 27” 28.80’ E
  Latitude 05° 08” 16.98’ S 05° 06” 18.36’ S

 2. Feeder Length 0 m 0 m
 3. Antenna Diameter 0.6 m 0.6 m
 4. Antenna Gain 35.60 dBi 35.60 dBi
 5. BER 10−6 10−6

 6. Threshold Level −81.50 dBm −81.50 dBm
 7. Frequency 13,000 MHz
 8. Feeder Loss/m 0.075 dB/m
 9. Branching Loss 0.40 dB
10. Obstacle Loss 0 dB
11. Other Loss 0.08 dB (Atmospheric absorption loss)
12. Transmitter Output Power 15 dB
13. Geoclimatic Factor 1.42 × 10−4

Table 3. Path profile calculation input data.

No.
Point to Point 
Distance (d)

Elevation 
(h)

Vegetation 
(veg)

1. 0.000 Km  9.85 m  0 m
2. 0.160 Km  7.4 m 30 m
3. 0.404 Km  3.7 m 30 m
4. 0.808 Km  4.9 m 30 m
5. 1.212 Km −1.0 m 30 m
6. 1.616 Km  0.0 m 30 m
7. 3.232 Km  4.5 m 30 m
8. 3.636 Km  3.9 m 30 m
9. 3.880 Km  3.3 m 30 m
10. 4.040 Km  2.97 m  0 m
Antenna height Site A = 45 m Site B = 47 m
k-factor for Earth bulge = 4/3

Table 2. Link Performance Calculation results.

No. Parameter

Value

Link Perform. Calculation Pathmw-v4i Manual Calculation

Site A Site B Site A Site B Site A Site B

 1. Azimuth 25.6117° 205.6117° 25.61° 205.61° 25.612° 205.612°
 2. Feeder Loss 0 dB 0 dB 0 dB 0 dB 0 dB 0 dB
 3. EIRP 50.20 dBm 50.20 dBm 50.20 dBm 50.20 dBm 50.20 dBm 50.20 dBm
 4. Fade Margin 37.3367 dB 37.3367 dB 37.35 dB 37.35 dB 37.3 dB 37.3 dB
 5. Outage Time 6.7059 × 10−6 6.7059 × 10−6 6.68 × 10−6 6.68 × 10−6 6.63 × 10−6 6.63 × 10−6

 6. Availability 99.9993% 99.9993% 99.9993% 99.9993% 99.9993% 99.9993%
 7. Distance (d) 4.0408 Km 4.04 Km 4.04 Km
 8. Free-Space Loss 126.8583 dB 126.85 dB 126.856 dB
 9. Rain Attenuation 2.625 dB 2.625 dB 2.625 dB
10. Total Loss 130.3633 dB 130.35 dB 130.361 dB
11. Net Loss 59.1633 dB 59.15 dB 59.161 dB
12. Rx Input Level −44.1633 dB −44.15 dBm −44.161 dBm
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the Network Planning Software or manually. They 
were also asked to analyze the effect of changes in 
the input parameter values to the output param-
eters by using both methods. They then elaborated 
on their experiences during the implementation. 
There were five types of questions given to them, 
that is, the time required to calculate, possibility of 
making mistakes, the number of parameters that 
they explored, their attempts to find an explanation 
of the parameters and the method that made the 
learning process easier and more interactive.

3 RESULT AND DISCUSSIONS

Table  5  shows the students’ response to the two 
methods used. It was found that students required 
a much shorter time for completing the calculations 
when using the Network Planning Software. They 

also did not have to worry about making a mistake 
and could repeat the calculation process. Using 
this software allowed them to have more time to 
explore the parameters and enhanced their analyti-
cal skills. From the table, it can be seen that all the 
students explored at least two parameters. In this 
case, Student A explored more parameters than the 
other students. This was because he required less 
time to compute using the Network Planning Soft-
ware. Student B took the longest time to calculate 
manually, since he had made some mistakes and 
the counting process had to be repeated. Signifi-
cant improvements were seen when he used Net-
work Planning Software. He only required seven 
minutes to insert all input parameters and get the 
result. The software helps students when they do 
not understand or need a deeper explanation about 
the parameters. They just have to click a button for 
the desired parameter, then the explanation of the 

Table 5. Students’ response.

Question

Student

A B C D

1. The time required to calculate manually 60 minutes 90 minutes 75 minutes 78 minutes
2. The time required to calculate using 

Network Planning Software (NPS)
4.5 minutes 7 minutes 6 minutes 7 minutes

3. Probability of making mistakes when 
using manual calculation

High High High High

4. Probability of making mistakes when 
using NPS

Low Low Low Low

5. The number of input parameters that are 
able to analyze their effects on the output 
parameters when using manual calculation

None None None None

6. The number of input parameters that are 
able to analyze their effects on the output 
parameters when using NPS

4 2 2 3

7. Search for description of the parameters 
when using manual calculation

From textbooks 
or internet

Lecture notes 
or internet

Lecture notes 
or internet

From textbooks 
or internet

8. Search for description of the parameters 
when using NPS

Clicking the 
buttons

Clicking the 
buttons

Clicking the 
buttons

Clicking the 
buttons

9. Method that make learning easier and 
more interactive

NPS NPS NPS NPS

Table 4. Path Profile Calculation results.

No. Parameter

Value

Path Profile Pathmw-v4i Manual Calculation

Site A Site B Site A Site B Site A Site B

1. Elevation 9.85 m 2.97 m 9.85 m 2.97 m 9.85 m 2.97 m
2. Ant. Tilting −0.069903° 0.069903° −0.069° 0.069° −0.069° 0.069°
3. Ant. Height 45 m 47 m 45 m 47 m 45 m 47 m
4. k-Factor 4/3 4/3 4/3 4/3 4/3 4/3
5. 1st Fz 4.8036 m 4.8253 m 4.828 m
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parameters and how to calculate them will immedi-
ately appear on the computer screen. The learning 
process becomes more enjoyable and interactive.

4 CONCLUSION

The Network Planning Software has been made as 
a learning media for the Wireless Communication 
System subject. This software provides a high level 
of confidence, as seen in the software performance 
testing results. Students required a much shorter 
time to get the output parameter results, which 
gave them more time to explore the parameters 
and enhance their analytical skills. This software 
helps the students to get a quick explanation of 
each parameter. The learning process becomes 
more enjoyable and interactive.
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ABSTRACT: Children with intellectual deficiencies have diverse limitations, particularly in understand-
ing and expressing a certain object verbally in communication. To resolve these limitations, this paper is 
oriented to improve their understanding using speech related to the real object. Therefore, we propose 
a model of the instructional thematic game based on a voice Kinect sensor to detect their speech. This 
model has an attribute that represents a certain theme for each part of the game topic and a strong rela-
tionship to the curricula in improving the learning process at school. It gives them a rule to learn diverse 
things from a single topic of a real subject by associating it with diverse viewpoints from the abstract 
subject. Based on the expert and teacher questionnaires to the 13 people involved, most of them answered 
that such a model would support the children in getting better results in their understanding of the object 
and in improving their articulation.

2008). However, without the children being suffi-
ciently engaged, their learning process could not 
be established to create proper pedagogical oppor-
tunities (Hsu, 2011), specifically when the children 
with ID have to face an abstract concept that must 
be understood. Therefore, this paper is oriented to 
propose the model of the instructional thematic 
game, which will enhance their understanding.

2 PROPOSED DESIGNS

We propose the system design formed in the assis-
tive technology system. It helps them to increase 
their learning skills and, moreover, to gain under-
standing in an easy, simple and fun way.

2.1 Instructional thematic game model

The Instructional Thematic Game (ITG) model gives 
a rule of thumb for the children. It facilitates the 
opportunities for them to learn everything from the 
real object by associating it with the other abstract 
subject without ignoring the meaning of the subject 
(Kuswardhana & Hasegawa, 2016). The model con-
sists of three elements, as shown in Figure 1. First, 
understanding abstract is the solution for the children 
with ID who are not able to recognize abstract things. 
They do not know the meaning of the abstract sub-
ject, such as mathematics, science, interaction, prob-
lem solving, etc. Therefore, they will only understand 

1 INTRODUCTION

Communication is one of the important things for 
the children with Intellectual Disabilities (ID) to 
learn from the school material from the entire cur-
ricula as a part of the central learning component. 
The children with ID have limitations in commu-
nication, either in receptiveness, such as complexity 
of language adversity in organizing and categoriz-
ing information gained from subsequent retrieval, 
adversity in abstract concepts and adversity in inter-
preting information (understanding); or in expres-
siveness, such as word processing, which is often 
under cognitive ability, a similar but slower devel-
opmental path than typical peers, a tendency to use 
more immature language forms and a tendency to 
produce shorter and less elaborated utterances (Pre-
lock et al., 2008; Miller et al., 1981; Owens et al., 
2003; Boudreau & Chapman, 2007). Therefore, we 
need an assistive technology system that enables the 
children to enhance their potential. It would also 
stimulate them to enjoy training, in order to get 
much better results (Standen et al., 2001).

On the other hand, according to some research-
ers, they expressed that the children with ID could 
be trained (Seay, 2006; Kuswardhana & Hasegawa, 
2015) and could also particularly improve their 
non-verbal communication using Augmentative 
and Alternative Communication (AAC), such as 
picture exchange systems (Bondy & Frost, 2001) 
and speech generating devices (Cheslock et  al., 
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something appearing in front of them visibly or in 
the concrete existence. Second, school instruction/
curricula are the substance of the game topic, hav-
ing a strong relation to the curricula in improving the 
learning process at school. Third, the game delivers 
the requirements of the instructional theme to the 
children with ID in the game application form.

2.2 Architecture system design

Figure 2 shows a block diagram of the whole envi-
ronment, which contains the main functions of 
the system. The children receive some instructions 
from the user interface application, which is con-
structed by unity 3D in a windows form. Concur-
rently, such activities are detected by the sensor, 
through spelling or gesturing as inputs, by sending 
the skeletal/voice data to the system. The control 
library picks up the data sent by sensor to deliver it 
to the application. On the other hand, the user data 
are able to be stored in the user database through 
the data interface, including the result of the game. 
And also, the video stemming from the library will 
come up to the user through the user interface 
before the game section (each scenario) starts.

2.3 Design game application

The design of the game refers to the ITG model 
described in Section 2.1. The topic related to the 

curricula is about the animal. Stemming from 
this topic, we create four types of game design. 
Namely, the animal name, the animal body name, 
the number of animals and the direction of the 
animal. Also, a video that teaches spelling related 
to the animal will encourage the children to learn 
more. In addition, the abstract element reached by 
the game relates to understanding, remembering 
the information, interaction and problem solving.

3 RESEARCH METHODOLOGY

The method used in this research was single sub-
ject research (Zhan & Ottenbacher, 2001). It was 
carried out generally within two steps: namely, 
baseline and treatment. This paper was definitely 
limited to the baseline step, which was oriented to 
the teacher exploration regarding the children with 
ID and to endorse and evaluate a proposed design 
before it would be used by the children. The pro-
cedure to carry out the research is shown in the 
following picture.

The procedure of the baseline stage was 
explained as follows:

1. Discussion with the teacher. This step was 
undertaken to gather information in detail 
from the teacher about the children with ID 
who would have rehabilitation. These data are 
regarded as a consideration point for making 
the system design.

2. Pre-identification. This process was undertaken 
to identify a model of the proposed design that 
would be used by the children. The procedure 
would be done in the following three steps. First, 
assessment was needed to identify the children’s 
condition by using the proposed snip system 
design through the teacher. Second, analysis 
was oriented to analyze the data acquired pre-
viously. Third, need was oriented to reveal the 
analysis result for being used as a model for the 
children to improve.

3.1 Participants

The participants for the research were the teachers 
and involved 13 participants from the two different 
areas of the school. Namely, SLB Cipaganti Band-
ung and SLB Al-Barkah Garut.

3.2 Questionnaire

We made a questionnaire, as shown in Table  1, 
for the participants to explore the condition of 
the target children, particularly related to their 
difficulties, which consisted of 10 items with five 
alternative answers. Namely, scores from 5 to 1 are 
equal to strongly agree to strongly disagree respec-
tively. The topics of the questions were categorized 

Figure 1. Model of the instructional thematic game.

Figure 2. Architecture system design.
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into three types. First, the questions related to the 
necessity of the equipment. Second, the questions 
related to the ITG model. And third, the ques-
tions related to the children’s target to improve 
their understanding and speech articulation. On 
the other hand, question number 11 needed a 
description answer and this was specifically related 
to the recommendation of activities for improv-
ing understanding in cognitive aspects and speech 
articulation.

The Likert scale was used to analyze the data 
resulting from the questionnaire. In addition, we 
tested the questionnaire using a validation (Correla-
tion) test to accurately measure the children’s con-
dition through an appropriate questionnaire and 
also a reliability (Cronbach’s alpha) test to get the 
consistency of each item over different participants.

4 RESULT AND DISCUSSION

Based on Table 2, it was proved that each of the 
questions is valid due to the logic r table < r calcu-
lating, since N = 13 and the level of significance for 
2 tail of r table (0.05) = 0.55. Also, all the items are 
reliable since the Cronbach’s alpha test are satis-
fied, Cronbach’s alpha > 0.7.

The data resulting from the assessment were 
shown in Figure  4. The graph shows that all the 
items are above the standard level, which means 
that the participants expressed a high positive 
argue. The discussions of the results are divided 
into three categories, as follows:
1. Question for number 1 is related to the necessity 

of the equipment for the children. The Likert 
scale value is 4.8, which is almost close to perfect. 
That means that each of the schools really needs 
such equipment to improve the children with ID.

2. Questions for numbers 2, 3, 4, 5, 6, 7 and 8 are clas-
sified as the ITG model. The Likert scale values of 
these categories are an average of 4.3. This shows 
that they gave high positive responses. Therefore, 
according to them, the model can give enhance-
ment to their difficulties by undertaking a game 
relating to the learning material in their school.

3. Questions for numbers 9 and 10 are classified as 
the children’s targets relating to improving their 

Figure 3. Single subject research.

Figure 4. Assessment data.

Table 1. Questionnaire.

No Question
Score 
Level

 1 Do they need such equipment to improve 
their ability to learn?

 2 Would it be fine if  this equipment is 
presented in a game application based 
on the computer?

 3 Should this game application exercise 
children in having planning aspects?

 4 Should this game application exercise 
children in having interaction aspects?

 5 Should this game application exercise 
children in having the problem-solving 
aspects?

 6 Should this game application exercise 
children in having a recalling memory 
of information aspects?

 7 Should this game application tend 
to particular thematic aspects related 
to their environment?

 8 Should this game application topic have 
concurrency to their learning material?

 9 Will their understanding in cognitive 
aspect be able to be improved?

10 Will their speech articulation aspect be 
able to be improved in particular time?

11 How do you think to improve or 
optimize their understanding and 
speech articulation?

Table 2. Validity and reliability test.

Question (Q) 
number

Corrected item-total 
correlation 
(r calculating)

Cronbach’s 
alpha if  item 
deleted

 Q1 0.933 0.780
 Q2 0.875 0.762
 Q3 0.886 0.768
 Q4 0.796 0.767
 Q5 0.891 0.769
 Q6 0.880 0.769
 Q7 0.849 0.764
 Q8 0.902 0.768
 Q9 0.886 0.768
Q10 0.924 0.761
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understanding and speech articulation. Their 
Likert scale values are an average of 4.1. In these 
categories, they also gave high positive responses. 
This means that the children can be enhanced to 
get better understanding and speech articulation 
in a particular time. In addition, it was also proved 
and supported by previous research (Seay, 2006).

On the other hand, the question for number 11 is 
related to the teacher recommendations as follows:
1. The game application designed has already met 

the requirements of the children, because it 
related to the methods of articulation, such as 
Visual, Audio, Kinaesthetic and Tactic.

2. Classification of the animal pronunciation 
should be started from the easy syllables, such 
as ku-da (horse), sa-pi (cow), etc., then moved 
to the next step, such as three of a syllable, ha-
ri-mau (tiger), ke-lin-ci (rabbit).

3. The children keep practicing routinely using 
various assisted devices.

4. Practicing should be facilitated by interesting 
media to make the children interested.

5. The basic ability and character of the children 
should be considered.

6. We should create a conducive climate/environ-
ment around the children.

5 CONCLUSION

The proposed ITG model has three elements: 
abstract, curricula/school instruction (thematic 
topic) and game. It can be referred to those chil-
dren with ID having adversity in abstract concepts 
and interpreting information (understanding) and 
expressing certain objects verbally, as the solution 
for them by training or conducting the game based 
on the ITG model. Moreover, it was supported by 
the results that the participants gave high positive 
responses to the ITG model.

So far, we have just taken the baseline stage. We 
will then go through the subsequent research meth-
odology called the treatment stage. In this stage, 
the research will be oriented to implement the ITG 
model to some of the children with ID, in order to 
recognize the effectivity of the model and also the 
enhancement of the children with ID.
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Performance improvement of a domestic refrigerator using parallel 
expansion device

D. Supriawan, E.T. Berman, M.M. Al Gifari & M. Mutaufiq
Departemen Pendidikan Teknik Mesin, Universitas Pendidikan Indonesia, Jawa Barat, Indonesia

ABSTRACT: The purpose of this study was to determine the performance improvement of a domestic 
refrigerator that used a parallel expansion device compared to one using a single expansion device. The 
experiment was conducted by replacing the single expansion device with a parallel expansion device on a 
domestic refrigerator with a capacity of 120 liters and using R-134a as working fluid. To get the experi-
mental data, measurements were performed on the cooling load through various temperatures (from 30°C 
to −30°C). The experimental result showed that the use of parallel expansion generated an increase of 17% 
in the Coefficient of Performance (COP). The pressure ratio was also lower, so that it caused the compres-
sor to work more efficiently and saved electrical power consumption required by the refrigerator.

the performance of a domestic refrigerator can be 
done by using hydrocarbons as refrigerants. The 
experimental results show that the hydrocarbons 
could reduce the energy consumption and improve 
the actual COP (Sekhar et al., 2004; Wongwises & 
Chimres, 2005; Sattar et  al., 2007). Recently, the 
other relevant studies on the system perform-
ance of a domestic refrigerator have also demon-
strated that modifying the cooling system using 
a heat exchanger could improve energy efficiency 
and performance (Klein et  al., 2000; Mastrullo 
et al., 2007; Lee et al., 2010; Rahman & Anthony, 
2015). This study is focused on using a parallel 
expansion device to improve domestic refrigerator 
performance.

In general, a refrigeration system uses a single 
expansion device. The parallel expansion device is 
an engineering method on the refrigeration system 
to reduce the throttling loss of the refrigerant liquid 
as it flows through the liquid line to the evapora-
tor. When the liquid passes through the expansion 
device, a part of the liquid vaporizes. The pressure 
of the liquid is reduced to the evaporator pressure 
so that the saturation temperature of the refriger-
ant entering the evaporator will be below the tem-
perature of the refrigerated space. The refrigerant 
is discharged from the expansion device into the 
evaporator as a liquid-vapor mixture. Obviously, 
only the liquid portion of the liquid-vapor mixture 
will vaporize in the evaporator and produce useful 
cooling (Klein et al., 2000). Therefore, the applica-
tion of this engineering method to domestic refrig-
erators is expected to improve performance and to 
decrease the energy/power required as the driving 
force of the compressor.

1 INTRODUCTION

The high cost of electricity in Indonesia has driven 
electronics manufacturers to create efficient appli-
ances and equipment. The refrigerator is the 
household object that has the second largest energy 
consumption after an air conditioner, as the refrig-
erator works for 24 hours (Geppert & Stamminger, 
2010). Furthermore, Negrao and Hermes (2011) 
have estimated that worldwide there is one house-
hold refrigerator for every six people, which corre-
sponds to approximately 6% of the total electrical 
energy produced. Thus, the effort to improve the 
energy efficiency of electrical equipment is crucial.

In recent years, the researchers have implemented 
various ways to reduce energy consumption and 
have improved the efficiency of the refrigeration 
system. For example, Yoon et al. (2013) conducted 
the improvement of insulation inside a refrigerator. 
They had investigated the bypass of the two-circuit 
cycle and the dual-loop cycle. The results showed 
that the energy consumptions of the bypass of 
the two-circuit cycle and the dual-loop cycle were 
reduced by 5.7% and 6.1%, respectively. Next, 
Visek et al. (2014) and Yoon et al. (2011) studied 
the use of a dual/parallel evaporator for a domes-
tic refrigerator-freezer and showed that the energy 
consumption dropped by 5.6% – 7.8%, respectively. 
In addition, Berman et  al. (2016) presented and 
enhanced the performance of a domestic refrig-
erator with a hot gas injection to the suction line. 
The results revealed that the injection of hot gas to 
the suction line generated an increase in the COP 
of 7% and caused the compressor to work more 
efficiently. Furthermore, the method for improving 
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2 MATERIALS AND METHODS

Figure  1  shows the schematic installation of the 
parallel expansion device used for the experiment. 
The main components of the domestic refrigerator 
consisted of an evaporator, compressor and con-
denser (Sanyo). Components of the parallel expan-
sion device were made   from copper capillary tubing 
with a diameter of 0.97 mm. In this study, the work-
ing fluid used was R-134a. Two pressure gauges 
(Robin Air) and two temperature sensors (Lutron) 
were placed on the inlet and outlet of the compres-
sor to measure the suction and discharge pressures-
temperature. On the inside of the refrigerator, a 
container of the brine (salt water) concentration of 
12% was kept, serving as a cooling load. A ther-
mometer (Beuer) was placed in the brine container 
to determine the changes in temperature. every 1°C.

The experiment was conducted under two con-
ditions. In the first, the system was operated in a 
normal mode to obtain baseline data of the refrig-
erator performance. In the second, the system oper-
ated with a parallel expansion mode. Data retrieval 
was conducted four times under each condition. 
At the beginning of the study, calibration of all 
the measurement equipment was carried out. Then 
the vacuum process removed the water content 
and other substances in the cooling system. After 
that, checking was done to find any leaks from 
all the parts and installation of the pipe. The sys-
tem was then filled with R-134a weighing 100  g 

in accordance with the recommendation of the 
manufacturer. For the next stage, the refrigerator 
was operated for about one hour to reach a steady 
condition and then a container of brine was placed 
into the freezer. Data capture started when the tem-
perature of the brine was 3°C, with the assumption 
that the system was in a steady condition. Next, the 
changes were observed until the temperature of the 
brine reached –3°C. During the study, the tempera-
ture of the environment was kept at 28°C ± 2°C.

3 RESULT AND DISCUSSION

3.1 Refrigerating effect

Figure 2 shows the results of the refrigerating effect 
of a domestic refrigerator under two testing condi-
tions. In general, the refrigeration effect generated 
by the system using a parallel expansion mode has 
a higher value than that of the normal mode. In 
parallel expansion mode, the refrigerating effect 
generated when the brine was 3°C was 136.4  kJ/
kg. Then it increased slightly to 138.52 kJ/kg when 
the brine temperature reached –3°C. On the other 
hand, in the system that used the normal mode, the 
refrigerating effect generated when the brine solu-
tion reached 3°C was 131.40  kJ/kg. Further, this 
slowly decreased to 131.01 kJ/kg when the temper-
ature of the brine was –3°C.

Based on the results, there had been a 6% 
increase of the refrigeration effect in the system 
using a parallel expansion device. The effects of 
the use of the parallel expansion device on the 
domestic refrigerator resulted in the evaporation 
process in the expansion device becoming shorter, 
followed by more liquid refrigerant flowing into 
the evaporator to absorb heat from the cooling 
load (brine). Furthermore, the ratio between the 
discharge pressure and the suction pressure gener-
ated by the system becomes lower so that the work 
of compression needed to compress the refrigerant 

Figure 1. Installation scheme of the parallel expansion 
device on a domestic refrigerator.

Figure 2. The refrigeration effects value of a domestic 
refrigerator under normal mode and parallel expansion.
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from condensing pressure to evaporating pressure 
becomes shorter. The achievement of this value 
will contribute to a smaller energy consumption 
being needed to operate the compressor.

3.2 Coefficient of Performance (COP)

Figure 3 presents the Coefficient of Performance 
(COP) systems of the two mode conditions of the 
domestic refrigerator testing. In the normal mode, 
the COP decreased along with the decreasing tem-
perature of the brine. At first, the obtained COP 
was 2.15 when the temperature of the brine was 
3°C; a COP of 2.12 was obtained when the brine 
temperature was –3°C. Further, when the system 
employed parallel expansion, COP increased sig-
nificantly. When the temperature of the brine was 
3°C, the obtained COP was 2.37. Then, the value 
fluctuated to 2.48 when the brine temperature was 
–3°C. These results indicate that the use of paral-
lel expansion on the refrigeration system led to an 
increased 17% value of COP. The high value of 
COP indicates that the system worked properly.

The value of COP is influenced by the amount of 
heat that can be absorbed by the refrigerant flow-
ing in the evaporator (refrigeration effect), and the 
compression work performed by the compressor 
when it compressed the low temperature-pressured 
refrigerant vapor to high temperature-pressured 
refrigerant vapor. If  the value of the refrigeration 
effect is big and the value of the compression work 
is small, the COP obtained will be large. The bigger 
the value of the refrigeration effect and the smaller 
the value of the compression work, then this will 
result in a better value of COP being obtained.

4 CONCLUSION

Research on the use of parallel expansion devices to 
improve the performance of domestic refrigerators 
has been conducted. To demonstrate the perform-

ance improvement of the refrigerator, the refrigera-
tion system was tested in two different conditions. 
The results indicate that the installation of a parallel 
expansion device on the domestic refrigerator gen-
erates an increased 17% value of the Coefficient of 
Performance (COP) and lowers the pressure ratio 
compressor so that it performs more efficient work 
and saves on the power consumption required by a 
refrigerator.
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Internship program in higher vocational education: Students’ 
performance evaluation
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ABSTRACT: The study was conducted to evaluate the students’ performance in the internship program in 
higher vocational education, especially in the Department of Electrical Engineering Education FPTK UPI 
(Faculty of Technology and Vocational Education, Universitas Pendidikan Indonesia). It provides sugges-
tions about how to perform an appropriate internship program based on previous studies. The respondents 
were 160 students (graduates or undergraduates) who have undertaken the internship program from 2000–
2013. There were only four external variables that were studied, including the procedure of internship pro-
gram performance, the role of the workplace supervisor, the role of the lecturer supervisor and the student’s 
job description. The study used a quantitative method. The findings of this research showed that the proce-
dure of internship program performance and the role of the lecturer supervisor were not sufficient, while the 
role of the workplace supervisor and the student’s job description in the internship were appropriate.

by his own choice or requested by the company/
workplace (Billett, 2011).

Based on the objectives of vocational education 
above, it is undeniable that the internship program 
must be conducted by each vocational student. The 
students’ real experience in the field of the work-
place will be invaluable for the students’ future work.

A problem that is commonly encountered in the 
internship program is the mismatch between the 
internship place (industry or company) and the com-
petencies learned by the students during the learning 
process at the university. It occurs due to the absence 
of structured agreement between educational insti-
tutions and industries or companies regarding the 
internship program. When signing up for the intern-
ship program, students are positioned as job seekers 
with a letter of introduction from the educational 
institutions to apply for internships in a particular 
company. If accepted in industry, students must be 
willing to follow the programs given by the com-
pany, without any coordination with the educational 
institution. As a result of this, an agreement between 
universities and companies/industries regarding the 
internship program is a necessity, so that the pro-
gram runs in accordance with the competencies that 
students have learned during the learning process at 
university (Liviu & Ana-Andreea, 2013).

Another problem is the ineffective monitoring 
process of the internship students. It is common that 
there are a large number of students who follow the 
internship program. However, the proportion of stu-
dents and lecturers is imbalanced. The lecturers who 
guide and evaluate the students are limited, and this 
results in the poor monitoring process of the stu-
dents by the lecturer (Koc et al., 2014). During the 

1 INTRODUCTION

Internship has been an integral part in vocational 
education. It serves as a bridge between vocational 
education and the workplace, so that students will 
have a better understanding of their industrial 
work when actually entering the workplace after 
graduation.

Internship is a student placement in the work-
place that can have positive impacts for both the 
owner of the workplace (getting a new employee) 
and for the student (to get new experience about 
their future work based on their competency) 
(Coco, 2000). With the internship program, stu-
dents will get direct field experience related to 
the competencies that have been learned in col-
lege, learn how to adapt to the workplace and be 
trained in their responsibilities for performing the 
job (Gamboa et  al., 2013). To get the maximum 
results of internship program implementation, an 
internship program for students should be coor-
dinated between universities and industries (Polat 
et al., 2010; Liviu & Ana-Andreea, 2013).

Vocational education is higher education that 
is established with the aim of training prospective 
workers to perform jobs in an organization or work-
place (Hadi et al., 2015). Vocational education has 
the objectives of providing information to individu-
als about the field of the selected job, initial prepa-
ration of individuals regarding the development of 
capabilities and training in the field of the selected 
job, to develop individuals in the workplace as a 
requirement for performing continuously changing 
work and to give experience to individuals if later 
there is a transition of work in the workplace, either 
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internship program (1–3 months) the lecturer visits 
the industry a minimum of three times to discover 
the progress of the students. However, if the distance 
from the campus to the industry is too far, there will 
be another problem. To solve these problems, the 
use of an Online Diary is required for students. The 
diary must be filled out by students once a week to 
share what they learn during the internship program. 
This would help the assessment process to be more 
effective (Koc et al., 2014). The results of the study 
from 70 students who have already implemented the 
“Online Internship Journal System” indicate that 
most interns react positively to the learning and the 
reflective processes embedded in journal writing 
(Chanlin & Hung, 2015).

According to Alkin in 1969, evaluation is a proc-
ess of ensuring that the correct decision is made, 
selecting the right information and collecting and 
analyzing the information in order to report use-
ful data summaries to the decision makers when 
choosing alternatives (Arifin, 2010). Alkin offers 
five kinds of evaluation, including assessment 
system, program planning, program implementa-
tion, improvement program and certification pro-
gram. This present study used Alkin’s model of the 
improvement program. The improvement program 
provides information on how the program func-
tions, how the program works and whether unex-
pected issues or new problems arise when achieving 
the goals. In other words, the evaluators identify the 
problems that arise, collect and analyze data and 
submit this to the decision makers to make improve-
ments to the program implementation immediately

According to some references, good practice 
for internships is characterized by certain aspects. 
In the aspect of working practice, students are 
facilitated to work in groups so that the weakest 
students will have increased competency (Binder 
et al., 2015). In addition, students complete a rou-
tine journal that can provide guidance to students 
in achieving the goals of internship (Gaba, 2015).

In terms of the program itself, the internship 
program should have cooperation between edu-
cational institutions and related industries, so that 
the implementation of the internship runs on track 
(Liviu & Ana-Andreea, 2013). Besides, a good 
practice of the internship program is the existence 
of internship information systems that allows stu-
dents, lecturers and supervisors from the industry 
to communicate with each other so that the guid-
ance process becomes effective (Chanlin & Hung, 
2015; Chopvitayakun, 2015).

2 METHODS

This study uses a quantitative approach. It involved 
students/alumni from the classes of 2000–2013 of 
the Electrical Engineering Education Department Figure 1. Research procedure.

FPTK UPI that have conducted the internship pro-
gram. Data were collected through questionnaires, 
literature reviews and interviews. The examined 
variables were only from external factors, including 
internship implementation procedures, the role of 
the Supervising lecturer the role of the supervisor 
from industry and the students’ job description dur-
ing internship.

The procedure in this research is shown in 
Figure 1.

The questionnaire has been compiled and then 
shown to the supervisor for revision. Furthermore, 
to test the validity, the questionnaire was tested by 
distributing questionnaires to 40 students who have 
carried out the internship program. The questions 
that pass the validity test are then compiled into 
the questionnaire used in the study, which was then 
distributed to 160  students and alumni. The data 
collected from the questionnaire were processed, pre-
sented and analyzed. The results of the analysis are 
used to provide conclusions and recommendations.

A literature review was conducted by review-
ing international journals related to the internship 
program to provide basic and sufficient insights 
concerning the implementation of internship pro-
grams on colleges throughout the world, before 
conducting further research on the evaluation of 
the internship program in Electrical Engineering 
Education in FPTK department.

Field study was conducted by interviewing a few 
students who had already conducted the internship, 
regarding the implementation of the internship in 

Literature Review, Field Study, Problem 
ldenl iflcalion, Problem formulation and 

limitaton 
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Table 1. Number of respondents from every class.

No Class Number of respondents Percentage (%)

 1 2000  0  0
 2 2001  1  0.625
 3 2002  2  1.25
 4 2003  0  0
 5 2004  0  0
 6 2005  1  0.625
 7 2006  4  2.5
 8 2007  1  0.625
 9 2008  4  2.5
10 2009  10  6.25
11 2010  20 12.5
12 2011  26 16.25
13 2012  81 50.625
14 2013  10  6.25

Total 160

Table 2. Result of data processing for variable: Implementation procedure of internship.

No Questions

Score

Value Mean SD1 2 3 4 5

1. Internship implementation procedures in Electrical 
Engineering Education Department was clear

12 37 55 50 6 60.13% 3.01 1.000

2. Socialization of the internship procedure has been good 21 57 54 24 4 51.63% 2.58 0.981
3. Department provide a list of companies or industries 

that receive the students to carry out internship
72 52 22 8 6 51.63% 1.90 1.059

4. There has been a cooperation agreement between the 
company/industry with the department on the 
implementation of internship

64 50 28 12 6 40.75% 2.04 1.104

5. Students communicate with the supervisor before 
deciding the place of internship

30 23 46 40 21 59.88% 2.99 1.296

6. Making sure letter of internship from faculty is on time 23 29 55 43 10 58.50% 2.93 1.130
7. Students do internship based programs that have been 

agreed by the department with industry/company
20 44 36 43 17 59.13% 2.96 1.215

Table 3. Result of data processing for variable: The role of industry supervisor.

No Questions

Score

Value Mean SD1 2 3 4 5

1 Guidance process with supervisor from industry is 
progressing well

2 11 29 70 48 78.88% 3.94 0.933

2 Students are given certain performance targets by 
supervisor from industry

7 20 40 61 32 71.38% 3.57 1.079

3 Students doing work in groups 13 31 39 51 26 65.75% 3.29 1.189
4 Students create a daily journal to find out the achieve-

ments of the work presented by the supervisor from 
industry

15 37 54 38 16 60.38% 3.02 1.119

5 Implementation of internship improves student’s 
competency

1 8 34 66 51 79.75% 3.99 0.890

6 Internship assessment is given objectively by supervisor 
from industry

3 4 45 73 35 76.63% 3.83 0.863

terms of service satisfaction aspects, process guid-
ance with the supervisor, guidance process with the 
supervisor from industry and the final evaluation. 
The interview results can be included in the ques-
tionnaire and formulation of the problem.

3 RESULTS AND DISCUSSION

The data collection is conducted by using the Google 
Forms. Researchers sent a questionnaire to each 
respondent. From the results of the questionnaire 
distribution, there were 160 data collected, with the 
number of respondents as shown in Table 1:

In Table 1, the majority of the respondents were 
from the classes of 2009–2013, with the highest 
number of respondents in the class of 2012, which 
reached 50.625% of the total respondents. This is 
because the classes of 2009–2013 are still active 
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on campus so that, when asked for help to fill out 
a questionnaire, they responded immediately. In 
contrast, the classes of 2000–2008, when asked 
for help in completing the questionnaire, do not 
quickly respond to it because they are already busy 
at work or with other activities.

Tables 2 to 5  show the results of the respond-
ents’ data processing from four research variables:

Based on the data in Table  2, the procedures 
for implementing the internship in the Electri-
cal Engineering Education Department still need 
some improvement. Also, there is no cooperation 
between the department and industry regard-
ing the internship program. Based on the data in 
Table 3, the role of the industry supervisor is good.

Based on the data in Table 4, the role of the lec-
turer supervisor needs some improvement. There 
is no communication process between the lecturer 
supervisor and the industry supervisor. Based on 
the data in Table  5, the students’ job description 
given to students in the internship has been good.

4 CONCLUSION

Based on respondent data and internship evalua-
tion standards, the procedures for implementing 

the internship in the Electrical Engineering Educa-
tion Department still need some improvements due 
to lack of socialization of internship programs to 
students and the absence of cooperation between 
the department and industry regarding the intern-
ship program. From the results of the respondent 
data, the supervising role of the industry is good. 
One thing lacking was that there were supervisors 
who required their students to make a regular jour-
nal, while others did not. The role of the lecturer 
supervisor needs to be improved because they 
lacked information about the students’ achieve-
ments during the internship, missed visits to the 
internship places and did not have sufficient com-
munication with supervisors from industry. Based 
on the respondent data collected, students’ job 
descriptions in the internship have been sufficient.
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Effect of installation of a T-junction on the performance of an
air-conditioning system

E.T. Berman, A. Setiawan, S. Hasan & M. Mutaufiq
Department of Mechanical Engineering Education, Universitas Pendidikan Indonesia, Jawa Barat, Indonesia

ABSTRACT: This study aims to determine the effect of the installation of a T-junction on the perform-
ance of an air-conditioning system. The T-junction is installed to separate the phase of the refrigerant 
liquid and vapor that flows to the evaporator. Tests are carried out on an air-conditioning system of air-
cooled water with a chiller capacity of 9495 kJ and whose working fluid is R-22. Data is collected during 
the time when the water temperature is at a steady state of T = 14°C to T = 10°C and the superficial velocity 
of the water is set to a constant of 0.5 m/s. The experimental results showed that the T-junction installation 
on the air-conditioning system generates an increase in the refrigerating effect and Coefficient of Perform-
ance (COP) systems by 4% and 10%, respectively. The pressure ratio is also lower, causing the compressor 
to work more efficiently and reducing the electric power needed by the air-conditioning system.

managing the distribution of the two-phase state 
of refrigerant flowing to the evaporator (Cho et al., 
2003; Zou & Hrnjak, 2014). The two-phase refriger-
ant generated in the expansion process is separated 
into saturated vapor and a liquid stream. The liquid 
phase is supplied into the evaporator, in which it 
vaporizes and provides the cooling capacity, while 
the refrigerant vapor will produce superheat vapor. 
Therefore, it is important to improve refrigerant dis-
tribution to the evaporator. The method of phase 
separation using a T-junction was first introduced by 
the Oranje in 1973, which examines the separation 
of the two-phase flow of gas-liquid (Wang et  al., 
2008). Then, Tuo and Hrnjak (2012a, b) presented 
the study of vapor-liquid refrigerant (R-134a and 
R-410 A) separation in vertical impact T-separators 
for use in Flash Gas Bypass (FGB) vapor compres-
sion systems. His research states that by using FGB, 
a COP of 4% - 7% higher is achieved than by using a 
system with Direct Expansion (DX).

This study aims to determine the effect of  the 
T-junction installation on the performance of  an 
air-conditioning system that uses the working 
fluid R-22. A T-junction was installed after the 
expansion device, wherein only the liquid refrig-
erant was supplied to the evaporator, while the 
refrigerant vapor in the bypass went directly to 
the suction line. The implementation of  the recon-
figuration of  the traditional system is expected to 
reduce the load of  the compressor when doing the 
work of  compression, which will impact on the 
increase of  the Coefficient of  Performance (COP) 
system and decrease the value of  the compressor 
power required as its driving force (Berman et al., 
2016).

1 INTRODUCTION

Air-conditioning systems (AC), which play an 
important role in creating the comfort of occu-
pants, are among the largest energy consumers in 
buildings. Furthermore, as most people spend more 
than 90% of their time inside (Qi et al., 2012), the 
development of an energy efficient AC system will 
play a key role in reducing energy consumption.

Normally, more than 50% of the energy used in 
buildings is consumed by the AC system (Yau, 2008; 
Enteria & Mizutani, 2011). In Indonesia, the largest 
electric energy consumption is dominated by the air-
conditioning system, especially in areas that have hot 
and humid climates, such as Jakarta (Kubota et al., 
2014). The conditions in other places are not very 
different. In the United States, the energy consump-
tion of AC systems uses about 50% of the energy in 
buildings (Pérez-Lombard et al., 2008). In Europe, 
around 40% of energy consumption is represented in 
commercial and residential buildings (Balaras et al., 
2007). More than 70% of building energy consump-
tion is to support cooling systems in the Middle East 
(El-Dessouky et al., 2004). The growing reliance on 
AC systems in residential, commercial and indus-
trial environments has resulted in a huge increase 
in energy usage, particularly in the summer months. 
An understanding of the energy efficiency of the 
air-conditioning system is very important, both to 
protect consumers from the high costs of basic elec-
tricity and to protect the environment from the nega-
tive impacts of greenhouse gas emissions generated 
by the use of electrical equipment.

The method of improving the performance of 
an air-conditioning system can be achieved by 
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2 MATERIALS AND METHODS

Figure 1 shows the schematic of  the experimen-
tal setup. This experimental setup was designed 
to evaluate the effects of  the T-junction installa-
tion on the performance of  the air-conditioning 
systems. The experimental setup consisted of  a 
refrigeration circuit, a water circuit and a con-
trol measurement system. The refrigeration cir-
cuits consisted of  a reciprocating compressor, 
an air-cooled condenser, an evaporator, an accu-
mulator, an expansion device and a T-junction. 
The water circuits consisted of  a cooling coil, a 
water pump and two hand valves. The control 
measurement system included the pressure gage, 
the temperature sensor and a flow meter. R-22 
is used as a primary working fluid, while water 
is used as a secondary heat transfer fluid at the 
evaporator.

The experiment will be conducted under two 
conditions. At the beginning of the research, the 
system was operated under normal conditions 
(without a T-junction) to obtain baseline data 
on the performance of an air-conditioning sys-
tem. After that, the T-junction was installed to 
the refrigeration circuits. Before the second data 
retrieval, the system was flushed using nitrogen 
to eliminate dirt, moisture and other substances 
in the system that might affect its performance. 
Then, the system was filled with R-22 weighing 
0.76  kg in accordance with the recommendation 
of the manufacturer. Data capture started when 
the temperature of the water was 14°C, with the 
assumption that the system was steady. Next, 
changes were observed until the temperature of 
the water reached 10°C. During the study, the 
superficial velocity of the water to a cooling coil is 
set constant at 0.5 m/s and the temperature of the 
environment was kept at 28°C ± 2°C. The research 
procedure was implemented three times to obtain 
the average value.

3 RESULTS AND DISCUSSION

3.1 Refrigerating effect

Figure  2  shows the results of the refrigerating 
effect of the air-conditioning system under two 
testing conditions: with a T-junction and under 
normal conditions (without a T-junction).

In general, the refrigerating effect generated by 
the system operating with a T-junction has a higher 
value than that of the normal system. In the normal 
system, the refrigerating effect generated when the 
water was 14°C was 164.48  kJ/kg. Then, it fell to 
163.44 kJ/kg when the temperature of the water was 
10°C. On the other hand, in the system that operated 
with a T-junction, the refrigerating effect generated 
when the water was 14°C was 167.6 kJ/kg. Further, 
this increased to 169.72 kJ/kg when the temperature 
of the water was 10°C. Based on the results, there 
had been a 4% increase in the refrigerating effect of 
the system operating with a T-junction. The effects 
of the use of the T-junction on the air-conditioning 
system resulted in a smaller ratio of discharge and 
suction pressures, causing the compression work 
that compresses vapor from condensing pressure 
to evaporating pressure to become shorter. Such 
results/values will contribute to the energy consump-
tion of the compressor, which becomes smaller.

3.2 Coefficient of performance

Figure  3 presents the Coefficient of Perform-
ance (COP) data of two conditions of the air-
conditioning system testing.

In the normal system, the COP decreased along 
with the decreasing temperature of the water. At 
first, the obtained COP was 5.05 when the tempera-
ture of the water was 14°C; the COP of 4.85 was 
obtained when the water temperature was 10°C. 
Further, when the system employed a T-junction, 
the COP increased slowly. When the temperature 

Figure 1. The schematic of the experimental setup.

Figure 2. The results of the refrigerating effect of the 
air-conditioning system under two testing conditions: 
with a T-junction and normal (without a T-junction).
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of the water was 14°C, the obtained COP was 5.46. 
Then, the value fluctuated and rose to 5.50 when the 
water temperature was 12°C. Next, the COP fell to 
5.34 when the water temperature was 10°C. These 
results indicate that the use of a T-junction on the 
refrigeration system results in an increased value of 
COP of 10%. The greater value of COP indicates 
that the system worked properly. The value of COP 
is influenced by the amount of heat that can be 
absorbed by the refrigerant flowing in the evapora-
tor (refrigerating effect), and the compression work 
performed by the compressor when it compressed 
the low temperature-pressured refrigerant vapor to 
high temperature-pressured refrigerant vapor. If the 
value of the refrigerating effect is big and the value 
of compression work is small, the COP obtained 
will be large. The bigger the value of the refriger-
ating effect and the smaller the value of the com-
pression work, the better will be the value of COP 
obtained.

4 CONCLUSIONS

Research on the installation of a T-junction to 
improve the performance of the air-conditioning 
has been conducted. To demonstrate the perform-
ance improvement of the air-conditioning system, 
we tested the refrigeration system in two different 
conditions. The results indicate that the T-junction 
installation on the air-conditioning system gener-
ates an increased value of the refrigerating effect 
and the coefficient of performance system, respec-
tively by 4% and 10%. This has a significant impli-
cation for the lighter work of the compressor and 
low electrical power needed by the air-conditioning 
systems.
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Analysis of computer science curriculum development to improve 
competency of graduates for global workforces market
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ABSTRACT: Development of the curriculum requires particular attention to educational goals by look-
ing at the needs of industries. This research aims to analyze the qualifications of the computer science 
curriculum in Indonesia and compare it with the ACM-IEEE Computing Curricula 2013, as well as the 
actual needs of industries. The research results showed that there is no significant difference between the 
computer science curriculum in Indonesia and the ACM-IEEE Computing Curricula 2013. Many gradu-
ates are considered to have low competency, which is mainly caused by poor synchronization between the 
curriculum taught and the needs of industries. It also found that there has been no consistent collaboration 
between curriculum development in universities, stockholders and relevant government bodies. The study 
proposes a curriculum development model that enables better collaboration between the parties using 
cloud technology, which will reduce the competency gap between graduates and what industries need.

1.2 The research objective

This research was done to analyze the current 
computer science curriculum and compare it with 
ACM-IEEE Computing Curricula 2013  in view 
of the demands of the global labor market. Addi-
tionally, this research aimed to develop a common 
platform for information systems for the labor 
market and the computer science curriculum in 
universities.

1.3 Framework theory

Computer science is concentrated into three 
major fields: software design and implementa-
tion, development of  effective methods to solve 
computation problems and development of  a new 
way of  using computers. Curriculum development 
of  computer science, information engineering, 
information system, computer engineering and 
their derivatives should be in alignment with the 
joint task force ACM Association for Computing 
Machinery, which has established the standard 
curriculum.

Based on Indonesian government regulation 
no. 8  in 2012, curriculum development should 
follow KKNI (Kerangka Kualifikasi Nasional 
Indonesia (Indonesia National Qualification 
Framework)). In addition to that, the computer sci-
ence curriculum also needs to refer to APTIKOM 
as the association of higher education for infor-
mation and computers in Indonesia. APTIKOM 

1 INTRODUCTION

1.1 Background

The inclusion of Indonesia in the Asean Economic 
Community (AEC) has significantly increased 
competition in the labor market, because every 
citizen of AEC countries is free to move and work 
throughout ASEAN.

On the other hand, the impact of globaliza-
tion and rapid technology evolution demands 
that graduates have suitable competencies in both 
knowledge and technology application. The condi-
tion above is becoming more challenging as there is 
also an indication of a loss of employment oppor-
tunity due to minimum employment information. 
There is no curriculum portal that is developed 
and integrated to support the labor market (Baum-
gartner, 2013), which results in a reduced chance 
of obtaining jobs (Fardoun et al., 2014). Research 
in Japan reported that there is a gap between the 
skills required by industries and those that the 
graduates obtained from the educational institu-
tions (Kobata et al., 2014).

The above gap also occurs in the field of infor-
mation technology. The demand for ICT specialists 
is not in line with the computer science curricu-
lum, in particular for the ICT industry in Europe 
(Milosz & Lukasik, 2015). In this case, steps were 
taken by the educational institutions to redesign 
the curriculum to better meet the needs of indus-
tries and the global market.
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has been appointed to standardize the curriculum 
based on KKNI. So far, APTIKOM has mapped 
the competency of graduates in five domains: 
computer engineering, computer science, software 
engineering, information systems and information 
technology (APTIKOM, 2015).

ACM (Association for Computing Machin-
ery) was established in 1942. ACM has developed 
methodologies and standard processes, including a 
software engineering Body of Knowledge (BoK) fol-
lowing global evolution of research and technology.

Software engineering has evolved into a new 
subject where students of computer science are 
aiming to become software engineers, as reported 
in Computing Curricula 2005 (CC2005) published 
by IEEE (Institute of Electrical and Electronics 
Engineers).

The CC2005 has been updated and additional 
reports with updated versions were attached: 
in 2008, the Computing Curricula Information 
Technology was approved; in 2010, the Comput-
ing Curricula Information Systems was completed 
and published; Computer Science 2013 (CS2013). 
(Force, 2013).

The employment market in Indonesia continued 
to grow in 2014 and 2015. In August 2014 it was esti-
mated that the Indonesian population had reached 

252.7 million, with 121.9 million in the workforce. 
The number of jobs recorded an increase of 1.7% 
from August 2013 to 2014, while the workforce 
recorded an increase of 1.4% in the same period. 
This trend indicates a reduction of the unemploy-
ment rate within the workforce (Ilo, 2015).

According to the Head of Research and Devel-
opment of Human Resources—Ministry of 
Communication and Information, Indonesia is still 

Table 1. Computer science branches.

Subject BoK

Mathematic Science DS- Discrete Structure
CS- Computation Science

Algorithms and 
Programing

AC- Algorithms and 
Complexity

PL- Programing Languages
Intelligent System IS- Intelligent System
Software Engineering SE- Software Engineering

IM- Information Management
SIPP- Social Issues and 

Professional Practice
HCI- Human-Comp 

Interaction
PBD- Platform-based 

Development
Architecture 

Computer
GV- Graphics and Visualization

AO- Architecture and 
Organization

OS- Operating System
SF- Systems Fundamentals
IAS- Information Assurance 

and Security
Distributed System PDC- Parallel & Distributed 

Computing
NC- Network and 

Communication

Source: (APTIKOM, 2015)

Table 2. Number of core lecture hours CS2013 in com-
parison with previous curricula.

Knowledge area

CS2013 CS2008 CS2005

Tier1 Tier2 Core Core

AC- Algorithms and 
Complexity

19 9 31 31

AO- Architecture 
and Organization

0 16 36 36

CS- Computation 
Science

1 0 0 0

DS- Discrete 
Structure

37 4 43 43

GV- Graphics and 
Visualization

2 1 3 3

HCI- Human-Comp 
Interaction

4 4 8 8

IAS- Information 
Assurance and 
Security

3 6 − −

IM- Information 
Management

1 9 11 10

IS- Intelligent System 0 10 10 10
NC- Network and 

Communication
3 7 15 15

OS- Operating 
System

4 11 18 18

PBD- Platform-based 
Development

0 0 − −

PD- Parallel & 
Distri- buted 
Computing

5 10 − −

PL- Programing 
Languages

8 20 21 21

SE- Software 
Engineering

6 22 31 31

SF- Systems 
Fundamentals

18 9 − −

SP- Social Issues 
and Professional 
Practice

11 5 16 16

Total Core Hours 165 143 290 280

All Tier1 + All Tier2 Total 308
All Tier1 + 90% of Tier2 Total 293.7
All Tier1 + 80% of Tier2 Total 279,4

Source: (Force, 2013)
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short of the number of information technology 
professionals needed. This is mainly because infor-
mation technology graduates only have limited 
skills as operators and programmers. On the other 
hand, those who have more comprehensive skills 
tend to work abroad. Up until 2015, Indonesia was 
estimated to require 6 million IT related employees 
who needed to be properly trained.

A study done on five national news media within 
a 126 day period found that there were 5 IT related 
vacancies out of 678  jobs vacancies. If  the trend 
continues, there will be 1,800 vacancies in the near 
future (Wahid, 2006).

Cloud computing is a technology evolution that 
combines the utilization of computational technol-
ogy and internet based development. Cloud com-
puting is a kind of computing that is highly scalable 
and uses virtualized resources that can be shared 
by the users. Users do not need any background 
knowledge of the services (Ograph & Morgens, 
2008). A user on the internet can communicate 
with many servers at the same time and these 
servers exchange information among themselves. 
Cloud computing is becoming an adoptable tech-
nology for many organizations, with its dynamic 
scalability and usage of virtualized resources as a 
service through the internet (Ercana, 2010).

2 RESEARCH METHODOLOGY

This study begins with a literature study and the 
results are then compared with the computer sci-
ence curriculum in Indonesia and ACM-IEEE 
2013, as well as literature on labor market infor-
mation in Indonesia.

Furthermore, the portal designs curriculum 
models are integrated with the work market and the 
government use of cloud computing technology.

3 RESULT

3.1 Computer science curriculum in Indonesia 
(APTIKOM) and ACM-IEEE 2013

Comparative analysis done between the computer 
science curriculum in Indonesia as per APTIKOM 
and ACM-IEEE 2013 suggested that there is no 
significant difference, which means that our cur-
riculum can be used internationally.

However, the implementation of the above cur-
riculum is not directly improving the competitive-
ness of the graduates nationally or internationally 
due to the lack of monitoring and evaluation of 
contents independently done by each institution. 
For that reason, it is important to develop a cur-
riculum that is suitable for the actual labor market.

3.2 ICT labor market in Indonesia

Almost all aspects of work require information 
technology. The Ministry of Communications 
and Information indicates that there are 300,000 
IT graduates from 250  study programs of vari-
ous educational institutions in Indonesia annu-
ally. However, Indonesia is still struggling to meet 
industries demands, since 75% of those graduates 
were absorbed by non-IT industries (Kompas.com, 
2013). Similar data was reported by the Economist 
Intelligence Unit (EIU). The above fact needs to 
be properly addressed so that the graduates can be 
more competitive and able to work in the field that 
is in line with their majors.

3.3 Model of information system curriculum 
with cloud computing integration

It is important to have government participation 
in order to bridge the gap between universities and 

Figure  1. The model of IT development using cloud 
computing picture.

Figure 2. Architecture of workforce IT cloud.
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industries as stakeholders, so that the curriculum 
can better fit the requirements. For that reason, a 
new model of information system curriculum with 
cloud computing needs to be developed. The study 
found that an architecture of information technol-
ogy can be implemented for universities’ curricula, 
industries, related government bodies, as well as job 
seekers in Indonesia.

Universities: Educational institutions that 
develop curricula to build students’ knowledge and 
produce qualified professionals.

APTIKOM: The association of curriculum 
standardization as per government regulation, in 
this case the Ministry of Education.

Ministry of Workforce: Government body that 
provides information on the labor market’s require-
ments. The data is processed based on input from 
industries as stakeholders for the specific skills 
needed. This institution is also specialized in pro-
viding training for participants.

Worker-Job seeker: The subject that can take the job 
offer based on their core competency and curricula.

4 CONCLUSIONS

Based on the analysis, the computer science cur-
ricula applied by APTIKOM in Indonesia is in 
agreement with ACM-IEEE Curricula 2013, even 
though the focus of study and skills development 
depend on each educational institution. Therefore, 
the graduates produced should be able to compete 
in the global labor market.

It is important to have a new feature and cloud 
computing service in educational institutions based 
on the requirements of industries as stakeholder, as 
well as design and strategy from each of the insti-
tutions with support from the government. There-
fore, it is important to prepare the internal cloud 
for information system curricula and workforces 
so that job seekers can understand the required 
skills offered and minimize the skill gaps.

Government regulation is also critical in order 
to fully apply IT cloud computing and ensure 
smooth implementation in all elements, such as 
education institutions, stakeholder organizations 

and the public. Therefore, IT division should be 
placed and monitored by the government, in this 
case the Ministry of Workforce.
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The implementation of radio frequency identification as a learning tool 
to increase a student’s creativity

G.R. Dantes, K. Sudarma, G. Nurhayata & N. Dantes
Universitas Pendidikan Ganesha, Indonesia

ABSTRACT: The aim of this research was to increase the quality of the learning process through Radio 
Frequency Identification (RFID) implementation. This technology was implemented in early childhood 
education programs (PAUD) at Universitas Pendidikan Ganesha as a pilot study. The product provided 
the flexibility for students to identify the objects around them. The object was given a RFID card as an 
identification number, while the information was saved in the database server as text. The communication 
that is used in this process is radio frequency transmission. Algorithm of conversion from text to audio 
was also implemented in this research. This research used a prototyping methodology to produce a RFID 
as a learning tool. The research revealed that the use of RFID as a learning media helped to build creativ-
ity and courage, while at the same time provided an exercise to develop listening skills and the ability to 
communicate ideas, although it was not very suitable for students who learn visually and kinesthetically.

detection of objects through radio waves (Pathak 
& Joshi, 2009). Some of the advantages of using 
RFID in communication are: (1) RFID does not 
require line-of-sight to be operated, (2) RFID has a 
high memory capacity, (3) RFID can communicate 
with many tags at the same time without collision, 
(4) RFID requires more affordable tags and (5) it 
enables data encryption (Samekta Hadi, 2008).

Compared to barcodes, RFID allows the process 
of identification from a considerable distance with a 
longer unique ID that can be combined with manu-
facturing, product types and environmental condi-
tions, such as temperature and dampness (Want, 
2006). This is the reason behind the rise of RFID 
in many business processes, such as goods tracking, 
toll payment, machines able to read running docu-
ments, identity tracking, airport baggage tracking, 
animal tracking and libraries. RFID can identify 
goods quickly, it is more resistant to interference 
compared to barcode identification and it is not 
influenced by the reading angle. In the automation 
of a library system, for example, RFID can autom-
atize the process of book loans, book returns and 
reports (Saputra et al., 2010). Further, Pathak and 
Joshi (2009) integrated RFID features with mobile 
devices for various future possibilities of detection 
from mobile phones, while Dantes et al. (2013) 
implemented RFID for optimizing tourism services 
in terms of providing guided tours in museums.

Taking into account the many benefecial fea-
tures of RFID for the detection and retrieval of 
information, the present study implemented RFID 
as a learning tool that can increase students’ 
creativity, in searching relevant media to develop 
e-learning.

1 INTRODUCTION

The rapid development of Information and Com-
munication Technology (ICT), which is in line with 
the current progress in this era, impacts on several 
aspects, such as: education, economy, tourism, 
industry, social, culture and art. The use of ICT 
becomes more and more inevitable for educators 
and teachers in order to achieve a better quality 
of education. This is expected to have significant 
effects on the improvement of national character, 
which will lead to the golden year in 2045.

Some of the latest ICT implementations to 
support the teaching and learning process are 
electronic learning (e-learning), mobile learning 
(m-learning) and ubiquitous learning (u-learning). 
E-learning is one of the most rapidly developed 
ICT implementations, but this system has been 
mostly implemented as the content management 
system, into which educators upload the learning 
content for the students to access without being 
limited by time or space. A recent development 
of e-learning, however, has led to adaptive learn-
ing. Adaptive learning is a model of e-learning 
that tries to incorporate the role of teachers in the 
traditional learning process. It is designed to iden-
tify the students’ prior ability and to recognize the 
students’ characteristics: learning style, motiva-
tion, etc. In this case, e-learning acts as an agent 
of learning because it can respond to the students’ 
characteristics in order to optimize the learning 
process and the achievement of the learning goals.

One of the many ways to improve e-learning as 
an agent of learning is Radio Frequency Identifi-
cation (RFID) technology, which allows automatic 
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A RFID-based learning tool was developed 
to be used in early childhood education (PAUD). 
The tool consisted of hardware design and soft-
ware design. Client hardware was used by the stu-
dents to find out the information needed about an 
object, while the server hardware kept the informa-
tion from each object in the form of text.

The components contained in the client hard-
ware consisted of (1) RFID reader that reads the 
id tag attached to each object; (2) microcontroller 
that connects the client device and the server and 
acts as an audio file receiver that contains informa-
tion about the object; (3) Radio Frequency (RF) 
serial (Tx/Rx) that sends and receives information 
from the server and receiver.

The server consists of (1) Radio Frequency 
(RF) serial (Tx/Rx), which sends and receives 
information to and from the client; (2) micro-
controller that connects the server and the client, 
through which the data about the tag numbers of 
the objects are received and sent; (3) modem that 
connects the microcontroller to the server; and (4) 
audio amplifier that plays the audio file describing 
the specific object detected by the RFID reader. 
Figure 1 describes the design of the learning tools 
based on RFID in both the client and server.

2 RESEARCH METHOD

2.1 Subject of study

This study was conducted at PAUD of Universi-
tas Pendidikan Ganesha (Undiksha). The subjects 
were the students of PAUD Undiksha, who were 
chosen purposively, while the samples were ran-
domly selected.

2.2 Data collection and analysis procedure

The research instruments of the collecting data 
used in this study consisted of several instruments, 
namely: (1) observation sheet, (2) questionnaire, and 

(3) interview guide. The data obtained were used in 
the preliminary evaluation of the product implemen-
tation. The data were collected through observation, 
interview and document study, where the question-
naire and rubrics of evaluation had been validated 
by expert judgments. Related to the aims of the 
research to improve students’ creativity, the learning 
process that was observed in this study was themed 
“My Favorites”, in which the students’ creativity was 
observed and evaluated through a creativity test in the 
form of an oral test.

The learning process was designed as discovery 
learning, where the students become the center of the 
learning process and in which the students actively 
acquire knowledge through experiments in order to 
gain experience and principles of knowledge (Bruner, 
1990). This model was adopted because it could sup-
port the development of the students’ creativity.

Creativity is a mental process in the form of 
an idea or new product (Departemen Pendidikan 
dan Kebudayaan, 1995). It is the ability to show 
fluency, flexibility and originality and the ability 
of developing, enriching and specifying an idea 
(Munandar, 2009), which consists of aptitude and 
non-aptitude traits. Aptitude traits include fluency, 
flexibility, originality and elaboration, while non-
aptitude traits include self-confidence, hard work, 
aesthetic appreciation and independence.

Munandar’s (2009) definition of creativity was 
adopted in this study to form the rubric for assess-
ing the students’ creativity. The rubric was designed 
only to assess students’ aptitude traits, thus the rubric 
was designed to measure five dimensions of students’ 
creativity on a scale of 1 to 4, namely (1) fluency, 
which covers students’ ability to deliver information 
fluently and clearly; (2) originality, which includes 
students’ ability to add new information from their 
own repertoire; (3) imagination, which observes the 
students’ ability to imagine events, processes and 
objects; (4) flexibility, which measures students’ abil-
ity to provide alternatives for problem-solving; and 
(5) elaboration, which assesses students’ ability in 
structuring specific information in their explanation.

2.3 Data analysis

The data analysis was conducted in the prelimi-
nary evaluation of the implementation of the 
research product. The data obtained were both 
quantitative and qualitative, thus the analysis was 
conducted statistically and non-statistically. The 
statistical analysis was used for describing the 
quantitative data, so it could be formulated into 
a qualitative meaning in order to make it easier to 
analyze and revise the product when it was deemed 
necessary. The non-statistical analysis was used to 
give meanings to the data description about the 
content, inferential logic, the process and the prod-
uct (output).

Figure 1. The design of RFID-based learning tools.

Student 1 Server 

Student 2 
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3 RESULTS AND DISCUSSION

3.1 Result

This research was conducted at PAUD Undiksha 
Singaraja on Group B1 with a total number of 10 
students. This study was conducted in three meetings. 
The first meeting was on 10th December, 2015; the 
second meeting was on 11th December, 2015; and the 
third meeting was on 12th December, 2015.

3.1.1 The summary of students’ creativity scores 
on the first meeting

The data exposed that the total average score of the stu-
dents’ creativity in the first meeting was 60.5. Viewed 
from the creativity dimension, the fluency dimension 
(K1) was placed in first position with a total score of 
28 and an average score of 70.0, then it was followed 
by imagination and flexibility (K3 & K4), which both 
gained total scores of 24 with average scores of 60.0. 
Meanwhile, the originality dimension (K2) gained a 
total score of 23 with an average score of 57.5 and 
the elaboration dimension (K5) gained a total score 
of 22 with an average score of 55.

3.1.2 The summary of students’ creativity 
scores on the second meeting

The total average score of the students’ creativity 
in the second meeting was 72.5. The dimension of 
flexibility (K4) was placed in first position with 
a total score of 32 and an average score of 80.0. 
Then, it is followed by the dimensions of fluency 
and originality (K1 & K2), which both had total 
scores of 30 and average scores of 75. Meanwhile, 
the dimension of imagination (K3) gained a total 
score of 29 with an average score of 72.5 and the 
dimension of elaboration (K5) gained a total score 
of 24 with an average score of 60.0.

3.1.3 The summary of students’ creativity scores 
on the third meeting

The total average score of the students in the third 
meeting was 85.0. It can be seen from several dimen-
sions showing creativity in which the dimension of 
fluency (K1) was placed in first position with a total 
score of 39 and an average score of 97.5. It is followed 
by the dimensions of flexibility and elaboration 
(K4 & K5) with total scores of 37 and 32 and average 
scores of 92.5 and 80.0. Furthermore, the dimensions 
of imagination (K3) and originality (K2) showed the 
same total score of 31 with an average score of 77.5.

3.1.4 The summary of the average percentage 
of the students’ creativity from the first 
meeting to the third meeting

The analysis revealed an increasing score from the 
first meeting to the third meeting. At the first meet-
ing, the average percentage of the students’ creativ-
ity was 60.5, then at the second meeting it was 72.5 
and at the third meeting it was 85. There was a 12% 
increase between the first meeting and the second 
meeting, and an increase of 24% between the first 
and third meetings. Figure  2 below describes the 
recapitulation of the average percentage of the 
students’ creativity at the first, second and third 
meetings.

3.2 Discussion

3.2.1 RFID as learning tool
The RFID-based learning tool designed in this 
study was expected to help students to identify 
the objects around them and to explain them 
effectively, as a support to conventional teaching 
methods. During the data collection, the students 
were asked to identify the objects around them, 
such as fruits, vegetables and side dishes, with 

Figure 2. Summary of the average percentage of the students’ creativity from the first, second and third meetings.
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the theme of “My Favorite”, and then they pre-
sented the information related to the object they 
detected. The way they presented the information 
reflected the students’ creativity and they had to 
tell the information that they got from this tool in 
front of the class. The data analysis revealed that 
the RFID-based learning tool facilitated student-
centered learning that allows students to experi-
ment and experience the knowledge that they tried 
to acquire.

3.2.2 Students’ creativity
The data analysis revealed that there was a differ-
ent average percentage for each meeting (meet-
ings 1–3). In the first meeting, the average of the 
students’ creativity was quite low (60.5), because 
the students seemed to be unprepared for using 
the RFID learning tool. Because the tool relied 
on the students’ listening skills, they were then 
directed to focus on listening to the information 
provided by the RFID-based learning tool. Fur-
thermore, some students were reluctant to speak in 
front of the class, hence their low score.

In the second meeting, most students started 
to get used to the RFID-based learning tool. Fur-
thermore, the students started to show more con-
fidence in speaking in front of the class. Thus, the 
average score of this second meeting increased, 
especially in the dimensions of fluency, originality, 
imagination, flexibility and elaboration. Most stu-
dents were able to explain and describe the infor-
mation fluently; although some of the information 
was not very coherently delivered. However, some 
students covered this weakness with the ability 
to explain their own ideas and several problem-
solving ideas were expressed, although the points 
were not too specific.

In the third meeting, the students looked very 
enthusiastic and they actively and confidently 
posed questions to find out more information. The 
rise in their confidence further supported their 
confidence in explaining the object they observed 
using the RFID-based learning tool. This explains 
why the third meeting resulted in the highest score 
in the students’ creativity.

The increase in the average scores of students’ 
creativity from the first to the third meeting can be 
associated with the student-centered design of the 
teaching and learning process. Discovery learning 
was adopted in this research, which helps the stu-
dents to not only experience the process of knowl-
edge acquisition, but also to facilitate the building of 
long-term knowledge. This is highlighted by Silber-
man (1996), who states that a good learning process 
is learning that involves students’ mental physical 
actions. This kind of learning can activate the stu-
dents’ physical activity and is able to maximize the 
students’ ability to think (Meier, 2002). This is in line 
with the Theory of Confucius that was well known 

in the year of 450 BC, which states that ‘Tell me and 
I will forget, Show me and I remember, and Involve 
me and I understand’ (Neill, 2004).

4 CONCLUSION

This study concludes that (1) the use of RFID as a 
learning tool in the learning process facilitates the 
students’ creativity, bravery and the ability to listen 
and communicate; (2) the listening media used by 
the RFID technology is effective for the students 
whose learning style is the audio type but less effec-
tive for those whose learning style is of the visual 
and kinesthetic type.

The study also found some limitations in terms of 
the quality of the prototype and the learning cycle. 
Therefore, further studies are expected to refine the 
RFID-based learning tool so that the information 
gained by the students will be clear, interesting and 
memorable. It is also expected that future studies 
will cover more meetings in order to gain a more 
reliable assessment on the impact of the RFID-
based learning tools on the students’ creativity.
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Face-expression detection: Detection of facial expression for optimizing 
the role of the e-learning system
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ABSTRACT: The aim of this study was to produce the prototype of face-expression detection which 
was implemented in e-learning, to enable e-learning to recognize students’ response and reaction toward 
the content and thus allowing it to provide proper feedback and stimulus for the students in e-learning. 
This is an effort to incorporate the active role of the teachers in the traditional learning, which is deemed 
crucial to be maintained in the learning process. The present study used prototyping methodology in 
which a prototype of facial detection system was developed and integrated to the existing e-learning sys-
tems. By applying Facial Action Coding System and Support Vector Machine (FACS & SVM) method to 
detect the facial expression, the prototype developed in this study showed an ability to detect the student’s 
facial expression and then to give an automatic respond that suited the students’ emotions and response as 
reflected through their facial expression. However, the present study has not evaluated the effectiveness of 
e-learning with the facial expression detection as compared to e-learning as content management system 
only, thus future research on such evaluation is still needed.

as smiling, sad, surprised or normal was detected 
through the features of human’s eyebrows, eyes and 
mouth (Ekman and Friesen, 1978).

Raheja and Kumar (2010) further developed a 
system to detect human expression from the move-
ments of the eye mouth and hand using Viola Jones 
method, with the incorporation of add-boosted 
classifier and simple token finding and match-
ing through propagation neural network for web 
media. Anurag (2015) applied Eigen Face approach 
to build HSV (Hue-Saturation Value) color model 
for detecting facial expressions from picture and 
dataset generic in training process through which 
shocked, angry, happy or sad expressions were 
detected. Meanwhile, Zhu and Xiao (2015) success-
fully developed a system of human facial expres-
sion detection by using ASM (Active Shape Model) 
to do feature extraction by using optical flow tech-
nique to obtain information and characteristic of 
human facial expression with the implementation 
of multi-instance boosting model for detecting 
facial expression through video.

Closely related to the present study was a pre-
vious research for developing a prototype of Stu-
dent Centered Learning as a learning paradigm, 
which emphasizes online learning to complement 
the existing learning model. However, this system 
did not function as expected as it failed to recog-
nize students’ motivation and response toward the 
course material (Dantes, 2009). A further study 
was conducted to develop a model of Intellectual 

1 INTRODUCTION

The use of information and communication tech-
nology (ICT) has been widely developed in every 
field of study, including education. In the field of 
education, ICT has been extensively implemented 
for supporting the teaching-learning process. 
E-learning is one of the implementations of ICT 
in education, in both formal and informal con-
text alike. However, most of the time e-learning 
is implemented only content management system 
(CMS). Therefore, research continues to pursue 
the development of e-learning that is more actively 
involved in students’ learning process, a function 
of a traditional teacher in conventional classroom 
that is severely missing from the use of e-learning 
as CMS. Some of these crucial roles of an involved 
learning agent is the identification of students’ 
emotion, expression, and motivations during the 
learning process though e-learning. In line with this 
development, the present study was aimed at devel-
oping e-learning model with the ability to detect 
students’ facial expression for optimizing the role 
of e-Learning System through the integration of 
facial expression into the existing e-learning system.

This quest was made possible by the develop-
ments in technology, especially in the field of compu-
ter vision, image processing and artificial intelligent 
for human emotion detection (Shan et  al., 2009; 
Awcock and Thomas, 1996; Chang et al., 2001; Liu 
and Yamda, 1997). The human expressions such 
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Dynamic Learning that enabled the students to 
explore the learning material and to choose the 
level of difficulties that suited their level of compe-
tence (Dantes and Suarni, 2010).

In the present study, a model was developed 
using Facial Action Coding System and Support 
Vector Machine (FACS & SVM) method to detect 
the facial expression as initiated by (Ekman and 
Friesen, 1978; Tian, 2001; Zhu and Xiao, 2015).

2 RESEARCH METHOD

This study was pilot study conducted in Guidance 
and Counseling Department of Universitas Pen-
didikan Ganesha. The students of Guidance and 
Counseling Department was purposefully deter-
mined with 100  students were randomly selected 
as the samples of the study. Students were photo-
graphed in different expression, i.e.: happy, sad, 
surprise, angry, and afraid. The data were divided 
into two groups, namely: 70% for data training and 
30% for data testing.

3 RESULT AND DISCUSSION

3.1 System description

The model for facial expression in e-learning devel-
oped in this study was developed using Action 
Unit (Ekman & Friesen, 1978; Tian, et al., 2001), 
with the Facial Action Coding System (FACS) 
method applied for standardizing the procedures. 
FACS recognizes the specific nodes on the human 
face to mark the movement of the facial muscles. 
There are approximately 76 nodes affecting human 
facial expression, which are interconnected to 
form CANDIDE. CANDIDE is a face mask with 
parameters for encoding human facial expression.

The Action Unit Concept was firstly introduced 
by Hjortsjö (1970) in his book entitled Man’s Face 
and Mimic Language. This concept was further 
developed by Ekman and Friesen (1978). The devel-
opment of CANDIDE so far covers 4 stages. Origi-
nal version was developed by Ridfalk with 75 vertices 
and 100 triangles. CANDIDE 1 was developed 
based on this original version with 79 vertices and 
109 triangles. Bill Wels developed CANDIDE 2 with 
160 vertices and 238 triangles, covering the front part 
of a head including hair, teeth and shoulder. CAN-
DIDE 3 was advanced specifically to facilitate the 
animation of MEG-4 Facial Animation Parameter.

Support Vector Machine system was applied for 
categorizing the facial expressions detected into six 
classes of facial expressions: happy, sad, surprised, 
angry, afraid, and disgust. The classification was 
conducted by refering to the latest frame of cap-
turing video (camera) through the CANDIDE 

Figure  1. Left: Candide 1; Middle: Candide 2, and 
Right: Candide 3.

Figure  2. The classification of facial expression by 
using FACS dan SVM system.

coordinate points, where the the changes of 
geometical points in each coordinate between the 
first frame and the last frame become the input 
of multi class SVM system. The following figure 
describes the steps of the facial expression detec-
tion and classification adopted from Tian (2001).

3.2 Prototype’s design and implementation

The following figures represent the pseudocode used 
to determine the beginning of Action Unit points.

Taking Image 

Through Camera 

• Image 

Normalization 

Result of Facial 
Expression Detec

tion 

f-+ 

Jtinclude <stdio . h> 

Face 

Detection 

Classification of 
Facial Expression 
Detection by SVM 

-#-include <s tdlib . h> 
Jt.inc lu de " opcncv/highgu_i .h" 
-11-lnclude " stasm llb . h" 

f-+ 
Determination of 
Action Unit Point 

• 
Changing Geom

etry of Action 
Unit Point 

Static void error (canst cha r* sl , canst char* s2) { 
Print f( " stasm version %a : %s %s \n" , 

stasm_ VERSION , sl , s2) ; 
Exit(l) ; } 
rnt main() { 

If (!stasm_init(" .. /data", 0/* trace*/)) 
Error("stasm ini t failed : " , stasm lasterr ()) ; 
Static canst ca r * canst path = 

. /da t a/ t es tface. jpg" ; 
Cv : : Ma t _ <unsigned char> img (cv :: i mred (path , 

CV LOAD_ IMAGE_ GRAYSCALE )) ; 
I f (! img . data) 

Error ( " Cannot load" , pa t h) ; 
If (! stasm open i mage (( canst char* ) img data , 

lmg . cols , l rng . rOws , Pa t h , l/*rnul t lface*/ , 
10 /*minwidth*/)) 

Error ( " s tasm _ open_ image failed :", 
stasm_ lasterr()) ; 

Int foundface ; 
Floal landma r ks [2*slasm_NLANDMARKS] ; I /x , y 

cords (note the 2) 
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The code above were used to detect the marking 
Facial Action Units where the pictures taken was 
the images which had been applied using normali-
zation and face detection.

The next step covered the classification of  the 
class using Support Vector Machine. The output 
produced from the image above resulted form the 
identification of  the face object, followed by ini-
tiation of  the Action Unit from the model face.

Figure  4 below displays the capture of the 
unit points of the face from a user when the 
user made eye contact with a computer through 

camera installed on the computer for the e-learning. 
The capture shows that the prototype of the facial 
expression detection showed the ability to recognize 
happy, sad, angry and surprised facial expressions.

Figure  5 below displays an example of facial 
detection by the prototype, classifying the facial 
expression as happy.

3.3 Implementation of face expression detection 
on e-learning system

In order to optimize the role of the existing e-learn-
ing systems, a prototype of face expression detec-
tion was integrated into e-learning system. Face 
expression detection was used to detect and record 
the learners’ facial expressions when they were using 
the e-learning. The facial expressions detected were 
then classified into six different types of emotions, 
according to which the students’ response toward 
the e-learning material were categorized, which 
were then used by the system to give the appropriate 
response or treatment for the students. The process 
of face expression detection was done on the back-
ground, thus the interface was not displayed on the 
screen. The system started the detection of learners’ 
facial expression as soon as the students opened the 
learning material on e-learning.

When the data on the students’ facial expres-
sion were collected, the mean was calculated. 
The expression with the largest mean score was 
summed up as the dominant expression of  learn-
ers when they were studying the material shown on 
the screen as used as the reference for determin-
ing the students’ emotions and response toward 
the e-learning. When the system has decided the 
dominant expression of  the learners’, then it 

Figure 3. The determination of the action unit points.

Figure  4. The determination of action unit point 
through real time.

Figure 5. The classification of happy expression.

Int nfaces 0; 
~1hile (1) { 

If( ! stasm_ search auto (&foundfa cc , 
landmarks) )Error("s ta sm sear ch auto falled : " 
stasm_ lasterr() ) ; 

If (! foundface) 
Br eak ; //note break 
II for demonstration , convert fr om stasm 77 

point to XM2V'I'S 68 po l nts stasm _ convert_ shapc 
(landmarks , 68) ; 

II draw the landma r ks on the image as white 
dots 
Stasm_ force _ points_ in t o _ image (landmarks , img . cols , 
img . rows) ; 

Po r ( i nt i.=O ; l .<st<lsm _ NLA NDMARKS ; 
i++) Img (CVRound(Landmarks [i*2+1]) , 
CVRound(landmarks [i*2])) = 255 ; 

Nfaces++; } 
P r int( " %s : %d face(s)\n ", path , nfaces) ; 
E"f l ush (stdout) ; 
Cv : : imwrite ("minimal2.bmp", img) ; 
Cv : : imshow("stasm minimal2" , img) ; 
Cv : : waitKey() ; 
Return 0 ; 
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made decisions on what response and stimulus is 
deemed appropriate to respond to the students’ 
emotion and reaction toward the content.

Figure 6 below is the samples of Face Expres-
sion Implementation on e-learning system.

4 CONCLUSION

This study developed a prototype of expression 
detection system by using Facial Action Coding 
System and Support Vector Machine (FACS and 
SVM), in which the facial expression detected 
through real time by considering the dominant 
facial expression along the process of detection. 
The study successfully integrated the prototype 
into the e-learning system for optimizing the 
existed e-learning system. It was intended to adopt 
the advantages of conventional learning, in terms 
of the identification of the students’ response and 
emotions toward the learning process through 
their facial expressions as a reference for providing 
relevant response toward the students’ emotions as 
expressed through their facial expression.

However, further studies are needed to precisely 
compare and evaluate the integration the effective-
ness of e-learning as a content management sys-
tem and e-learning system that had been integrated 
with facial expression detection.
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Performance investigation of an air-cooled chiller system using pure 
hydrocarbons as refrigerant

K. Sumardi, E.T. Berman & M. Mutaufiq
Departemen Pendidikan Teknik Mesin, Universitas Pendidikan Indonesia, Jawa Barat, Indonesia

ABSTRACT: An Air-Cooled Chiller system (ACCs) that is designed to work with R-22 was used as a 
test unit to assess the possibility of using hydrocarbons as a refrigerant. Pure propane, namely R-290, was 
used as a refrigerant. The purpose of this study was to determine the performance of air-cooled chiller 
systems using hydrocarbon R-290, which contains pure propane. The performance of the ACCs using 
hydrocarbons as a refrigerant was investigated and compared with the performance of ACCs when R-22 
was used as a refrigerant. The effect of the discharge pressure and suction pressure on the refrigerating 
effect, a heat of compression and Coefficient of Performance (COP) were investigated. Finally, the COP 
and other results obtained in this experiment can provide a positive indication of using hydrocarbons as 
a refrigerant in the ACCs.

R-404  A is a good replacement for R-22 low-
temperature applications (Ge & Cropper, 2008; 
Bolaji, 2011). Similarly, R407C was reported as a 
possible alternative to R-22 for compression based 
systems used for refrigeration, air-conditioning 
and heat pump systems, by changing the lubricant 
(Devotta et al., 2005b; Liu et al., 2008). Experiments 
using R-410A on air-conditioning and heat pump 
systems as a replacement for R-22  give greater 
hope, but require some changes and replacement 
of components (Zaghdoudi et al., 2010).

The refrigerant type of hydrocarbons, such as 
R-290, R-1270 and R-600a, have been identified as 
possible alternatives to R-22 for air-conditioning 
and heat pump systems (Chang et al., 2000; Palm, 
2008; Corberán et al., 2008). However, some prob-
lems were still found. There is no working sub-
stance that could be called an ideal replacement for 
the different R-22 applications. Therefore, manu-
facturers are presenting R-22 substitutes for each 
application.

The purpose of this study was to determine the 
performance of air-cooled chiller systems using 
hydrocarbon R-290, which contains pure propane. 
The performance of systems that use R-290 will be 
investigated and the results will be compared with 
the performance of ACCS that use R-22. The results 
obtained from this study are expected to provide a 
positive indication to the use of hydrocarbons as 
refrigerants in air-conditioning systems. So that the 
process of refrigerant replacement is recommended 
for old equipment that still works. This involves the 
pure exchange of the refrigerant without any modi-
fications to the refrigerating system and keeping the 
existing lubricant oil.

1 INTRODUCTION

R-22 has been widely used as the working fluid in 
the systems of Air-Conditioning (AC) and refriger-
ation. This is acceptable because R-22 has suitable 
qualifying properties, such as non-flammability, 
non-toxicity, stability and good materials compat-
ibility (Powell, 2002). Unfortunately, it belongs to 
the family of Hydrochlorofluorocarbon (HCFC) 
refrigerants, which were considered as harmful to 
the environment and controlled by the Montreal 
protocol. HCFC refrigerants will be phased out by 
2020 in developed countries and 2030 in develop-
ing countries (Park & Jung, 2009; Bolaji, 2010).

Since 1st January 2015, the Government of 
Indonesia determined that the types of refrigerant 
HCFC-22 and HCFC-141b are prohibited for use 
in the filling process of AC production and other 
refrigeration appliances. Therefore, it needs to be 
replaced with environmentally friendly refrigerants 
to protect the environment (Devotta et al., 2005a). 
The alternative refrigerants for R-22 for air-condi-
tioning systems are grouped into three categories: 
(i) natural refrigerants, such as HydroCarbons 
(HC) and carbon dioxide; (ii) a mixture of HFC 
refrigerants; and (iii) a mixed refrigerant HFC/HC 
(Mohanraj et al., 2009).

Previous researchers had attempted to replace 
the refrigerant R-22  in air-conditioning systems 
with various types of alternative refrigerants. The 
use of HFC mixtures such as R-404  A, R-407C 
and R-410 A were leading substitutes for replacing 
R-22, based on the suitability of compression refrig-
eration systems, air-conditioning and heat pumps 
(Yang & Wu, 2013). Out of these three substitutes, 
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2 MATERIALS AND METHODS

Figure 1 shows a schematic diagram of the experi-
mental apparatus. It includes a refrigerant circuit 
and a water circuit. Also, necessary instrumen-
tation and safety and operational controls are 
installed. R-22 or R-290 is used as a primary work-
ing fluid, while water is used as a secondary heat 
transfer fluid at the evaporator.

The test was conducted on an air-conditioning 
system (Sanyo) with a capacity of 9495 kJ and the 
flow rate of the water flowing into the cooling coil 
was kept constant at 0.4 m/s by regulating the valve 
opening and this was measured by a flow meter 
(Mueller). Both sides, high and low pressure  and 
two temperature sensors, are placed in the inlet and 
outlet parts of the compressor. During the study, 
the temperature of the environment was kept at 
28°C ± 2°C. At the beginning of the research, the 
system was operated using R-22 to obtain baseline 
data of the performance of the ACCs. Before the 
second data retrieval, the system was flushed using 
nitrogen to eliminate dirt, moisture and other sub-
stances in the system that might affect its perform-
ance. Then, the system was filled with R-290. Data 
capture started when the temperature of the water 
was 14°C, with the assumption that the system was 
steady. Next, changes were observed until the tem-
perature of the water reached 10°C.

3 RESULTS AND DISCUSSION

3.1 Refrigerating effect

Figure  2  shows the results of the refrigerating 
effect of an air-cooled chiller system using R-22 
and R-290. In general, the refrigeration effects 
generated by R-290 had a higher value than those 

of R-22. In the R-22  system, the refrigerating 
effect generated when the water temperature was 
14°C is 153.43  kJ/kg. This then increased slowly 
to 155.85  kJ/kg when the water temperature was 
10°C. On the other hand, in the system which used 
R-290, the refrigerating effect generated when the 
water temperature reaches 14°C is 244.02  kJ/kg. 
Further, this decreased slowly to 239.78  kJ/kg 
when the water temperature was 10°C. Based on 
the results, there had been a 50% increase of the 
refrigeration effect in the system using R-290. The 
highest value of the refrigerating effect was on sys-
tems using R-290, due to it having a high latent 
heat of vaporization and so resulting in better 
cooling capacities.

3.2 Heat of compression

Figure  3  shows the heat of compression of the 
air-cooled chiller system using R-22 and R-290. 
In general, the heat of compression generated by 
the system using R-290 was higher than that of the 
system using R-22. In the R-290 system, the heat 
of compression generated when the water tem-
perature was 14°C was 102.92  kJ/kg. Then, this 

Figure 1. Schematic installation of air-cooled chiller as 
an experimental apparatus.

Figure  2. Data of the refrigerating effect of an air-
cooled chiller system using R-22 and R-290.

Figure  3. The heat of compression of the air-cooled 
chiller system using R-22 and R-290.
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increased gradually to 107.90 kJ/kg when the tem-
perature dropped to 10°C. On the other hand, in 
the system that used R-22, the heat of compression 
generated when the water temperature was 14°C 
was 35.56 kJ/kg. Further, this gradually decreased 
to 33.88 kJ/kg when the water temperature reached 
10°C. Based on the results, the heat of compres-
sion increased by approximately 68% when R-290 
was used as the working fluid in the system ACCs. 
This is due to the high pressure ratio of the refrig-
erant and an increase in the enthalpy of the refrig-
erant at the inlet and outlet of the compressor.

3.3 Coefficient of Performance (COP)

Figure 4 presents the Coefficient of Performance 
(COP) for the systems that use R-22 and R-290. 
In general, the COP of R-22 is higher than that 
of R-290. The obtained COP in the use of R-22 
was 4.32 when the temperature of the water was 
14°C. Then, a COP of 4.60 was obtained when 
the water temperature was 10°C. Further, when 
the system used R-290, the COP decreased sig-
nificantly. When the temperature of the water was 
14°C, the obtained COP was 2.37. Then, the value 
slightly decreased to 2.22 when the water tempera-
ture was 10°C. The COP difference between the 
uses of R-22 and R-290 was approximately 50%. It 
is clearly shown in this figure that when the water 
temperature decreases the COP reduces for R-290. 
COP is inversely proportional to the heat of com-
pression, therefore, an increase in the heat of com-
pression reduces the COP of the system.

4 CONCLUSION

Research investigations on the use of R-290 as 
an alternative to R-22 have been implemented. 
In general, R290 is a promising alternative refrig-

erant to R22 because it has the ability to absorb 
more heat than the R-22 (the refrigerating effect 
is higher). However, the COP value for R290 is 
slightly lower, but this can be improved by specially 
designing a refrigeration system for it.
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Evaluation of the learning program in the building construction 
materials course in vocational education
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Engineering Faculty, Medan State University, North Sumatra, Indonesia

ABSTRACT: The aim of this study is to evaluate the quality of the learning program in the building 
construction materials course and its effectiveness in the workplace. This evaluation uses the four-level 
Kirkpatrick evaluation model, with a quantitative descriptive approach. Data collection was done through 
questionnaires, interviews, and tests on the mastery of the subject matter on building construction mate-
rials. The level of student mastery of the subject matter prepared by the lecturer needs to be evaluated 
in a sustainable manner because it is closely related to the quality of education generated. Results show 
that learning activities in the building construction materials course were done properly and effectively. 
Policies to be considered next include providing facilities to support mini-research in the course, focusing 
subject matter of building construction materials on concrete building materials, and allocating more time 
and restrictions on mini-research tasks.

learning and improve the quality of education, as 
a teacher is required to produce graduates who are 
competent. Education plays a major role in the 
process of learning, knowledge development, and 
acquiring life skills. So, the quality of education 
should continue to be explored and improved and 
its usefulness may follow and meet human needs.

The building construction materials course in 
civil engineering is essential knowledge for civil 
engineering students. Students learn about the clas-
sification of natural and artificial building materi-
als, the basic characteristics of building materials, 
and advances in building materials. In studying the 
characteristics of building materials, students are 
introduced to the calculation basis for determining 
the characteristics of building materials through the 
testing of these materials to determine the physical 
properties and mechanics (Haimei, 2011). The con-
tent of this course includes the knowledge and skill 
required in selecting and describing construction 
materials according to prevailing standards. The 
learning model used is a Research-Based Learn-
ing (RBL) approach applied to the Student Learn-
ing Center (SCL). SCL is widely used in building 
engineering education majors at UNIMED (Uni-
versitas Negeri Medan (Medan State University)), 
because this can reduce the waiting period of grad-
uates in obtaining employment (Wijaya & Lubis, 
2015). Selection of the learning model is based on 
the 2003 Stern B. model that defines the structure 
of the development of vocational education at the 
college level as fundamental skills (basic skills) and 
generic work skills (Sudira, 2011). Therefore, stu-

1 INTRODUCTION

The definition of learning according to Law No. 20 
of the 2003  Act of the National Education 
System is a process of interaction between students, 
teachers, and learning resources in a learning envi-
ronment. The learning environment is established 
based on a learning design educators make before 
learning begins in order to create a good learn-
ing environment for the achievement of learning 
goals. The success of the learning program may be 
seen from the results of learning (Mardapi, 2003). 
However, other experts argue that teaching is a 
process of organizing the environment around the 
students so as to foster and encourage students to 
perform learning activities (Sudjana, 2002). This 
means that the success of the learning program is 
judged not only on the outcomes of learning but 
also on the quality of the draft learning program 
prepared by educators. Measuring the success of 
the learning program is very important for evalu-
ation. Daniel L. Stufflebeam said that evaluation 
should be more than an academic exercise (Brandt, 
1978) because it can provide continuous informa-
tion for determining the quality of something that 
is evaluated based on certain criteria to make a 
decision.

Evaluation of the learning program is an assess-
ment of the quality of ongoing learning. Evaluation 
of students is important for a teacher, whether it is 
in the workplace (training), school, or university. 
Results of the evaluation of the learning program 
can help and encourage teachers to impart better 
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dents are trained and encouraged to identify oppor-
tunities in environmental conditions that can be 
used as building materials that would be useful and 
can be expanded up to industrial levels. There are 
five different types of RBL models: these teach the 
research that has been done by lecturers or other 
people, make research known, show the meaning 
of the research, help conduct research, and pro-
vide research experience (Gerda et al., 2010). This 
course uses the RBL model of teaching the research 
that has been done by lecturers and other people.

Knowledge of building materials in civil engi-
neering requires specific competencies that must be 
mastered to be able to classify, plan, test, analyze, 
and report on building materials and building mate-
rial products. The curriculum of the Diploma-III 
Civil Engineering Department includes the course of 
building construction materials. Based on a survey, 
Diploma-III Civil Engineering workers must meet 
competency in the skills of communication, collab-
oration, problem solving, initiative and enterprise, 
planning and organizing, and self-management, and 
have knowledge of and skills in technology. Knowl-
edge of building materials is part of the employment 
skills required for competency in technology. There-
fore, this study is conducted to determine the qual-
ity of the learning program in building construction 
materials course in supporting the development of 
science, knowledge, and technology.

2 METHOD

This study is an evaluation model that aims to 
determine the quality of the learning program in 
building construction materials course by means 
of direct observation, questionnaires, and inter-
views and analysis of data using descriptive meth-
ods. The data collected are classified and analyzed 
based on related theories that provide conclusions 
and suggestions (Detty et  al., 2008). The evalua-
tion model used is a four-level Kirkpatrick model 
to assess the reaction of students, student skill 
improvement, implementation skills acquired in 
college for the workplace, and the impact of the 
implementation of these skills in the work unit. 
The reason for choosing this model is to assess 
the effectiveness of this learning program in the 
workplace. The research samples were Diploma-
III Civil Engineering students and alumni of Civil 
Engineering at Unimed, totaling 150 people.

The Kirkpatrick model of evaluation is used 
because there is a relationship between the levels, so 
the reaction of students provides behavioral change 
data, and behavioral change leads to obtaining 
learning outcomes. This evaluation model has 
four levels to ensure an effective program runs 
(Kirkpatrick & Kirkpatrick, 2009). The  model is 

usually used to assess training programs where 
training is an effort to improve performance in a 
particular job (Gomes, 2005). So, while there is a 
change of behavior among students, the learning 
program is an attempt to make students learn that 
there is a change of behavior.

2.1 Evaluation level 1: Reaction

This level measures the satisfaction of students 
with the learning program subject of building con-
struction materials. Satisfaction value is assigned 
to the lecturer, teaching method, subject matter, 
facilities, and the overall organization of the learn-
ing program. If  the satisfaction value is small then 
it is assumed that students are not seeking to use 
or apply the knowledge obtained at work. There-
fore, evaluation level 1 is the basis for learning 
motivation.

2.2 Evaluation level 2: Learning

This level measures mastery of the subject and 
skills and the change in attitudes of students. Meas-
urements are made by administering a pre-test and 
a post-test to students who take this course. If  the 
score increases, it is assumed that the learning is 
successful. If  the learning is successful, then there 
will be a change in the behavior of students.

2.3 Evaluation level 3: Behavior

This level ascertains whether students use the 
knowledge and skills and whether there is a change 
in attitude of learners that has been acquired dur-
ing the course. It is expected that the learning pro-
gram has a positive influence on the performance 
of learners currently entering the working world.

2.4 Evaluation level 4: Results

This level measures the impact of the learning pro-
gram. The impact measurement assesses the qual-
ity and effectiveness of the learning program in the 
workplace and helps institutions achieve purpose 
in other subjects during the next semester.

3 RESULTS AND DISCUSSION

3.1 Evaluation level 1: Reaction

Results revealed that the quality of the learning 
program subject matter in the construction materi-
als course is categorized as “good,” as seen from the 
responses of learners (Table 1). In the views of the 
students, the component that has the lowest score 
is facility. Learners stated that the facilities are 
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considered “poor” as the availability of materials 
and equipment used is limited for fulfilling the task 
of mini-research. Learners expressed difficulty in 
ordering raw materials for research, and expected 
ease of ordering materials, which is managed by 
the laboratories and universities. Equipment limi-
tation in the realization of the RBL model is a 
major problem because the cost of procurement of 
equipment for all testing is indeed very expensive.

Another component is the lecture material (sub-
ject matter). There are too many building construc-
tion materials that need to be learned, so this RBL 
model encourages students to learn the material 
that is not described in the lecture through mini-
research. However, the result of research takes a 
long time to reach the standard of quality as the 
lecture material.

Assessment of the other components revealed 
that generally students claimed that the learning 
program of this course is “good.”

3.2 Evaluation level 2: Learning

Results revealed that students’ knowledge on the 
subject increased. This can be concluded from 
changes in the average pre-test and post-test scores 
of the students (see Table 2).

The pre-test score obtained is relatively low 
because learners were first-year students and 
most students are from high schools that do not 
teach courses on building construction materials. 
However, after the implementation of the learning 
program in building construction materials, the 
knowledge of students increased significantly.

3.3 Evaluation level 3: Behavior

Questionnaires were administered and interviews 
were conducted at this level. Questionnaires were 

sent to the students who attended the learning 
program in building construction materials and to 
lecturers of the advanced courses. Table  3  shows 
results obtained from questionnaires returned by 
the respondents.

Results of the data show that in general the 
learning program of this course is of good qual-
ity, which means that it is beneficial for students 
because it can be implemented both in the work-
place and at the level of further advanced courses, 
and it is able to change the behavior of former 
students.

Interviews with former students revealed that the 
tasks given required very basic knowledge in the 
workplace. Interviews with lecturers of advanced 
courses revealed that the learning program needs 
to include subject material that is more focused on 
concrete building materials. This is based on the 
competence of graduates from the Diploma-III 
Civil Engineering Department at Unimed. Assess-
ment of the attitude of students who have gone 
through this course remains average, as some still 
lack competency targets.

3.4 Evaluation level 4: Results

Questionnaires were distributed to graduates of 
Diploma-III Civil Engineering at Unimed, lectur-
ers for the next semester of the building construc-
tion materials course, and the company where 
students practice fieldwork.

Results obtained in general showed that former 
students of this course feel satisfied with the 
knowledge and skills relating to building construc-
tion materials. However, the attitudes of former 
students varied, especially for those who are lectur-
ers on the next semester.

Table 1. Evaluation level 1 results.

Evaluation component

Evaluation results (%)

Poor Average Good

Subject matter  2 27 71
Facility 20 40 40
Model and learning 

method
 3 15 82

Learning quality  0  8 92

Table 2. Evaluation level 2 results.

Test N Mean

Pre-test 50 45.35
Post-test 50 83.50

Table 3. Evaluation level 3 results.

Evaluation component

Evaluation results

Value (%) Quality

Suitability of the learning 
matter, duties and 
responsibilities in the 
workplace/advanced courses

78 Good

Upgrading skills and 
knowledge

85 Very good

Application of the learning 
matter in the workplace/
advanced courses

82 Very good

Increased cooperative 
attitude, responsibility, 
and independence

78 Good

Dissemination of knowledge 
in the workplace/advanced 
courses

75.6 Good
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4 CONCLUSIONS

Based on the results of this study, it can be con-
cluded that the learning activities in the building 
construction materials course are properly and 
effectively supported by the statements of students, 
former students, advanced course lecturers, and 
the workplace/industry. Policies to be considered 
next include increasing raw material procurement 
to service mini-research, focusing subject matter 
on concrete building materials, and allocating time 
and restrictions on mini-research.
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Long-term power load forecasting in the Java–Bali electricity system 
using neural network backpropagation
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ABSTRACT: Forecasting is an attempt to predict what happens in the future with the data from the 
past, based on scientific methods and quantitative systematic review. This study reviews Neural Network 
backpropagation algorithms for long-term power load forecasting for every province in the Java–Bali 
electricity system. The purpose of this paper is to predict the power load of each province in the Java–Bali 
electricity system and to compare the results with the electric load forecasting using backpropagation 
algorithms with conventional methods for the 2015–24 Electricity Supply Business Plan RUPTL (Ren-
cana Umum Penyediaan Tenaga Listrik) of  the state-owned power utility firm PT Perusahaan Listrik 
Negara (Pesero). The results of electric power load demand calculation and simulation of long-term 
forecasting for 2015–24 were not much different from forecasting RUPTL data. Average annual growth of 
electricity load for Daerah Khusus Ibu Kota Jakarta is 8.98%, Banten Province 8.74%, West Java Province 
8.76%, Central Java Province 8.73%, Daerah Istimewa Yogyakarta 8.05%, East Java Province 8.09%, and 
Bali Province 8.13%.

On the consumer side, outages can occur if  the 
power generated is smaller than the electricity 
needs of consumers. Therefore, it is necessary to 
predict electricity demand (Handoko, 2009).

Forecasting is a process of estimating an inci-
dence/case in the future. Forecasting is usually 
classified based on the time horizon in the future. 
In electric power, forecasting is usually load fore-
casting and includes forecasting peak load (mega-
watts) and electricity needs (demand forecasting) 
(megawatt-hours). Forecasting based on time span 
can be categorized into three types: short term, 
medium term, and long term (Hamidie, 2009; 
Heizer and Render, 2009).

Electricity demand forecasting methods nowa-
days have grown rapidly. Intelligent systems (arti-
ficial intelligence) are among the most widely 
applied by experts to estimate or predict the need 
for electricity in the future (Son, 2011).

Neural Network (NN) is an intelligent system 
that can be used in forecasting. Artificial NNs 
can be used to predict what happens in the future 
based on the patterns formed in the past. This can 
be done because of the ability of artificial NNs to 
remember and make a generalization of what was 
there before (Yahya, 2012).

Artificial NN is a problem-solving algorithm 
that imitates the human NN. One type of artificial 
NN is backpropagation. This method is selected 
because when output is not equal to the expected 
target, the output is propagated backward in the 

1 INTRODUCTION

The Java–Bali electricity system is the largest elec-
tricity interconnection system in Indonesia, con-
nected to each other through power transmissions 
of 500, 150, and 70 kV. The Java–Bali electricity sys-
tem is divided into four service areas that are a unit 
of the state-owned power utility firm PT Perusa-
haan Listrik Negara (PT.PLN) Pusat Pengatur 
and Penyaluran Java–Bali (P3B-JB, Distribution 
and Load Control Java–Bali Center): APB Dae-
rah Khusus Ibu Kota (DKI) Jakarta–Banten, APB 
West Java, APB Central Java–Daerah Istimewa 
(DI) Yogyakarta, and APB East Java–Bali.

Every event in the power system affects the 
entire interconnected system. As the electricity 
demand in the Java–Bali electric power system is 
growing, it needs additional capacity-generating 
units, transmission lines, transformers, and other 
infrastructure. Thus, PLN P3B-JB continues to 
strive to achieve the power system operating goals 
of reliability, quality, and security (Tresna, 2013).

According to Handoko (2009), electricity con-
sumed in a period of time cannot be calculated 
exactly. Thus, it is important to predict the elec-
tricity demand because the demand for electric 
power is increasing. The imbalance of demand 
and supply can cause widespread disturbances or, 
even worse, extinguish supply completely. On the 
plant side, it can be a waste if  the power gener-
ated is greater than the electricity consumption. 
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hidden layer to be forwarded to the unit in the 
input layer. So, there is feedback to validate the 
output of artificial NN (Setiabudi, 2015). In addi-
tion, the artificial NN backpropagation method 
can also be applied in forecasting (Siang, 2009). 
In this paper, the NN backpropagation method is 
used to predict electric power demands. Forecast-
ing is done to calculate the total cost per year for 
each province in Indonesia. The data used in this 
research are data available from the Electricity 
Supply Business Plan (Rencana Umum Penyediaan 
Tenaga Listrik, RUPTL) of PT.PLN (Persero) and 
statistics data of PT.PLN (Persero) in the Java–
Bali electricity system.

2 METHOD

This study developed a model of long-term power 
load forecasting of the Java–Bali electric power 
system for the period 2015–24. The results of the 
2015–24 Java–Bali load forecasting for each area 
were obtained by multiplying the load forecast-
ing for Indonesia with the forecasting results of 
the percentage of energy units sold in Java–Bali 
(Figure 1).

NN backpropagation was used to obtain the 
electrical load forecasting for the next few years. 
Figure 2 shows the training process to get the best 
weight with the smallest error.

After obtaining the best weight, the next step 
is the testing process. In the testing process, two 
data types were tested: the Indonesian electricity 
demand data and data of the percentage of energy 
units sold in each area.

The data used in this study are the data of annual 
electrical energy demand in the Java–Bali electric-
ity system for 2009–14, expressed in percentage 
terawatt-hours (TWh), and energy units sold per 
customer group of PLN/province, expressed in 
percentage. Data were sourced from RUPTL and 
PT.PLN statistics, respectively. Both sets of data—
annual sale of electrical energy in the Java–Bali 
electricity system and energy units sold per cus-
tomer group of PLN/province—were divided into 
training data (training) and data testing (testing).

Table 1 shows a data pattern used for electricity 
load forecasting in Indonesia. There are six pat-
terns for the training process and three patterns 

Figure 1. Forecasting calculation schemes of electricity 
demand in Java–Bali.

Figure  2. Training process using artificial NN 
backpropagation.

Table 1. Training and testing data load forecasting.

Data Pattern

Input

Target mm-3 m-2 m-1

Training 1  90.54 100.10 106.09 111.48 
2 100.10 106.09 111.48 119.97
3 106.09 111.48 119.97 127.63
4 111.48 119.97 127.63 133.11
5 119.97 127.63 133.11 145.66
6 127.63 133.11 145.66 156.30

Testing 1 133.11 145.66 156.30 172.20
2 145.66 156.30 172.20 185.70
3 156.30 172.20 185.70 198.60

Electricity 
demand 

forecasting 
~-

Java-Bali 
electricity sold 

Java-Bali 
load 

forecasting 
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for the testing process. For each training and test-
ing process, there are three inputs and one target. 
Input data are m-3, m-2, and m-1; target data is m. 
Table 2 shows the NN architecture for forecasting 
electricity loads in Indonesia.

Table 3 shows a pattern of data used to forecast 
the percentage of energy units sold for each PLN/
province. There are two patterns for the training 
process and one for the testing process. Each train-
ing and testing process has three inputs and one 
target. Input data are m-3, m-2, and m-1; target 
data is m. Table 4 shows the NN architecture for 
forecasting percentage of energy sold in the Java–
Bali electric power system.

Table  2. NN architecture for forecasting electricity 
loads in Indonesia.

Layer 2
Neuron layer 1 5
Neuron layer 2 1
Layer function 1 tansig
Layer function 2 purelin
Training function traingdx
Maximum epoch 5000
Error target (mean square) 0.001
Learning rate 0.01
Momentum 0.08

Table 4. NN architecture for forecasting percentage of 
energy sold in Java–Bali.

Layer 2
Neuron layer 1 5
Neuron layer 2 1
Layer function 1 tansig
Layer function 2 purelin
Training function traingdx
Maximum epoch 500
Error target (mean square) 0.001
Learning rate 0.001
Momentum 0.5

After going through the process of training and 
testing, the NN backpropagation produces elec-
tricity load forecasting for each PLN/province. The 
results of this forecasting are compared with those 
of 2015–24 RUPTL PT.PLN (Persero). The com-
parison is not to determine which one is better but 
to look at differences between the two forecasts.

3 RESULTS AND DISCUSSION

3.1 Area 1 (DKI Jakarta and Banten)

The smallest difference between NN and 
RUPTL forecasting data was recorded in 2016 
and amounted to 15.2331  TWh or 45.8083% of 
RUPTL. The largest difference between NN and 
RUPTL forecasting data was recorded in 2023 
and amounted to 41.0460  TWh or 79.1355% of 
RUPTL. The average difference between NN and 
RUPTL forecasting data is 63.9864%. On average, 
NN forecasting results were higher than RUPTL 
results because differences in the data produce a 
positive value (+).

Figure 3 shows that the differences started from 
the beginning of 2015. Data discrepancies are seen 
in 2023 and the smallest differences in 2016. The 
result of electricity load demand calculation and 
simulation of long-term load forecasting for DKI 
Jakarta is 8.98% per year.

Figure  4  shows that the differences began in 
early 2015. Data discrepancies are seen in 2024 
and the smallest differences in 2015. The result of 
electricity load demand calculation and simulation 
of long-term load forecasting for Banten is 8.74% 
per year.

3.2 Area 2 (West Java)

The smallest difference between NN and 
RUPTL forecasting data was recorded in 2015 
and amounted to 1.3234  TWh or 2.8559% of 
RUPTL. The largest difference between NN and 
RUPTL forecasting data was recorded in 2023 

Table 3. Data of energy demand percentage forecasting 
in the Java–Bali electric power system.

Province Data Pattern

Input
Target 
mm-3 m-2 m-1

DKI 
Jakarta

Training P1 22.58 22.38 22.19 21.94
P2 22.38 22.19 21.94 21.30

Testing P1 22.19 21.94 21.30 20.78
Banten Training P1 4.48 4.83 4.60 4.47

P2 4.83 4.60 4.47 4.85
Testing P1 4.60 4.47 4.85 4.23

East Java Training P1 21.09 20.86 21.55 21.07
P2 20.86 21.55 21.07 20.73

Testing P1 21.55 21.07 20.73 21.59
Middle 

Java
Training P1 9.95 9.77 9.69 9.54

P2 9.77 9.69 9.54 9.71
Testing P1 9.69 9.54 9.71 9.88

DI Yogja-
karta

Training P1 1.25 1.23 1.18 1.17
P2 1.23 1.18 1.17 1.18

Testing P1 1.18 1.17 1.18 1.19
West Java Training P1 15.65 15.25 15.20 15.47

P2 15.25 15.20 15.47 15.31
Testing P1 15.20 15.47 15.31 15.37

Bali Training P1 2.07 2.10 2.04 2.04
P2 2.10 2.04 2.04 2.09

Testing P1 2.04 2.04 2.09 2.18
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and amounted to 17.5288  TWh or 22.2199% of 
RUPTL. The average difference between NN and 
RUPTL forecasting data is 13.0876%. On average, 
NN forecasting results were higher than RUPTL 
results because differences in the data produce a 
positive value (+).

Figure 5 shows that the differences start in 2019 
and the largest difference is seen in 2023. Data 
discrepancies remain low in 2015–18. The result 
of electricity load demand calculation and simula-
tion of long-term load forecasting for West Java is 
8.76% per year.

3.3 Area 3 (Middle Java and DI Yogyakarta)

The smallest difference between NN and 
RUPTL forecasting data was recorded in 2016 
and amounted to 1.1306  TWh or 6.2819% of 
RUPTL. The largest difference between NN and 
RUPTL forecasting data was recorded in 2023 and 
amounted to 6.8263 TWh or 18.6053% of RUPTL. 

The average difference between NN and RUPTL 
forecasting data is 12.2968%. On average, NN fore-
casting results were higher than RUPTL results 
because differences in the data produce a positive 
value (+).

Figure 6 shows that differences start in 2019 and 
the largest data differences occur in 2023. Data 
discrepancy is still small in 2015–18. The result of 
electricity load demand calculation and simulation 
of long-term load forecasting for Central Java is 
8.73% per year.

Figure 7 shows that differences start in 2019 and 
the largest difference is seen in 2022. The result of 
electricity load demand calculation and simulation 
of long-term load forecasting for DI Yogyakarta is 
8.05% per year.

3.4 Area 4 (East Java and Bali)

The smallest difference between NN and RUPTL 
forecasting data was recorded in 2018, with 

Figure 3. Graph of forecasting for DKI Jakarta using 
NN and RUPTL data.

Figure  4. Graph of forecasting for Banten using NN 
and RUPTL data.

Figure 5. Graph of forecasting for West Java using NN 
and RUPTL data.

Figure 6. Graph of forecasting for Middle Java using 
NN and RUPTL data.
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electricity load −0.0068  TWh or −0.0159% of 
RUPTL. The largest difference between NN with 
RUPTL forecasting data was recorded in 2022 and 
amounted to 4.8522 TWh or 8.2221% of RUPTL. 
The average difference between NN and RUPTL 
forecasting data is 3.7995%. On average, NN fore-
casting results were higher than RUPTL results 
because differences in the data produce a positive 
value (+).

Figure 8 shows that differences start in 2020 and 
the largest difference is seen in 2022. Data discrep-
ancy is still small in 2015–19. The result of elec-
tricity load demand calculation and simulation of 
long-term load forecasting for East Java is 8.09% 
per year.

Figure 9  shows that there is a small difference 
between NN and RUPTL forecasting data. The 
result of electricity load demand calculation and 
simulation of long-term load forecasting for Bali 
is 8.13% per year.

4 CONCLUSIONS

Average annual growth per unit of electricity 
load for DKI Jakarta is 8.98%, Banten 8.0506%, 
8.74%, West Java 8.76%, Central Java 8.73%, DI 
Yogyakarta 8.05%, East Java 8.09%, and Bali 
8.13%.

Comparison of the electrical load forecasting 
using NN backpropagation and RUPTL PT.PLN 
2015–24 data resulted in an average percentage dif-
ference in the data of −4.8320%. The average per-
centage difference to produce a negative value (−) 
indicates NN backpropagation forecasting lower 
than RUPTL PT.PLN 2015–24 data.
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Vocational education with multi-competency based on community needs

Mukhidin, S. Prihartiningsih & A. Mustikawanto
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ABSTRACT: Indonesia is a developing country that is trying to solve main issues in education. Indonesian 
people are heterogeneous and Indonesian society has established vocational high school with various compe-
tencies/skills. However, the number of LPTKs (Lembaga Pendidikan Tenaga Kependidikan: Teacher Educa-
tion Institution) as providers of teacher-candidates are still limited. As a result, there is no balance between 
the number of vocational teacher-candidate providers and vocational high school users of LPTK graduates. 
In reality, a number of vocational high schools in certain provinces do not have productive teachers. The gov-
ernment has made many efforts with various programs but they still do not overcome the problems. Thus, it 
is necessary to have alternative models of community-based vocational education. The development of these 
models starts from the real needs of the community and proceeds to curriculum planning based on multi-
competence and skills. As a result, the LPTK must integrate its curriculum with various skills/competencies 
to solve imbalance issues between teacher-candidate providers and vocational high schools as users of univer-
sity graduates. Vocational education using this model will yield graduates who have not only one competence 
but also value-added competencies/skills based on society’s needs.

development among and within countries was une-
qual and urbanization of education occurred from 
the poor countries to developed countries such as 
America, European countries, and Australia.

Therefore, it is necessary to have innovation in 
vocational education. The problems will be over-
come if there is cooperation among educational 
institutions, the industrial world, and local society. 
The society needs mid-level skillful workers to build 
their environment. The industrial world and manu-
facturers are the users of these workers to help the 
development of areas. Universities are suppliers of 
vocational teachers. SMKs connect directly with 
society and prepare the skillful worker who will 
work in local government and companies.

2 METHOD

Multi-competence education is developed using a 
collaborative FPTK and PTK/JPTK model with 
the development of vocational education, industry, 
SMKs, and local government. This model is con-
ducted inter-faculty in APTEKINDO. This coor-
dination yields the agreement to work together to 
develop vocational education.

The necessary skills needed are determined after 
local government describes the geographical con-
dition, economic situation, and available human 
resources and provides an estimation of vocational-
level workers needed in the future. Because the needs 
of workers in each area is different, there must be 
a comprehensive plan. Several FPTKs should join 

1 INTRODUCTION

Indonesia is an archipelago with many tribes and 
cultures. Historically, Indonesia is a nation that has 
a multi-cultural society. As a developing country, 
the middle and lower strata of society hopes that 
their children get jobs soon after they finish stud-
ies. Government efforts to promote vocational high 
schools has yielded some result; there is a saying in 
Indonesia that “if  you want to have a job, you just 
go to SMK.” The government has tried to balance 
the number of general high schools (SMUs) and 
vocational high schools (SMKs), with 70% SMKs 
and 30% SMUs, and this has been successful.

The construction of school buildings is com-
pleted sooner than the provision of productive 
teachers. Development of human resources needs 
more time and to provide productive teachers 
requires 4–7 years. Almost all SMKs in Indonesia 
complain about the shortage of productive teach-
ers. The number of LPTKs (FPTKs, PTKs, and 
JPTKs), which is jointly with APTEKINDO, is not 
sufficient for providing SMK teachers in Indonesia.

LPTKs like FPTKs provide productive teach-
ers for SMKs. However, the competence spectrum 
in SMKs grows very fast. SMKs need more teach-
ers who have specific skills in the spectrum of more 
than 120 competencies. The number of LPTK grad-
uates for vocational high schools is limited. Multi-
competence education is one of the alternatives to 
solve the imbalance problem. Taba (1962) states that 
this crisis occurred first after the cold war, where 
the differences between technological and economic 
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together in fulfilling the needs of workers. It is not 
sufficient if  one graduate has only one skill. It is 
better if  one graduate has more than one skill.

The development of curriculum should refer to 
Taba’s (1962) model that consists of need analysis, 
determines the need priority, and designs the tree 
of skills needed by the area. To run the program, 
of course, there will be some obstacles but these 
can be overcome through good cooperation.

A standard of competency is established after 
finding the gap between society’s needs and the 
competency/skills that educational institutions 
possess. This gap is managed by reformulating the 
curriculum owned by institutions and involving 
the industrial world.

3 DISCUSSION

To close this gap between society’s needs and the 
existing curriculum in institutions, a new curricu-
lum needs to be developed. We can identify the gap 
specifically and determine the standard of compe-
tence that is needed. Then, it is about how we apply 
this information to Taba’s (1962) model for devel-
oping a new curriculum. The model is called the 
up-side model, and includes the following steps:
1. Needs diagnosis
2. Formulation of objective
3. Selection of content
4. Organization of content
5. Selection of learning experience
6. Organization of learning experience
7. Determination of what to evaluate and of the 

ways and means of doing it.

Using these seven steps, a curriculum developer 
can determine the gap between the educational 
institution and society’s needs. From this gap we 
can find out the competence that is needed by an 
area. The standard of competence is in the form 
of a tree of skills. This tree of skills is then bro-
ken down into information that can be organ-
ized to become the syllabus or curriculum. The 
curriculum components consist of purpose/goal/

objective, material, teaching strategy and evalua-
tion (Zais, R.S, 1976). These components must be 
arranged systematically so that it can be a sequence 
that becomes a model of community-based com-
petence. As discussed, it is clearly seen that the 
new curriculum needs a specific purpose so that 
it is easy for the curriculum developer to organize 
it, whether it is a separated curriculum, integrated 
curriculum, or correlated curriculum.

4 CONCLUSIONS

1. In Indonesian society, development in economy, 
education, agriculture, society, technology, and 
culture does not progress at the same pace. In 
contrast, the Island of Java has developed bet-
ter because of the history and development of its 
education and culture, which was developed ear-
lier by foreign countries (Dutch, Portugal, Japan, 
and England).

2. Regarding teacher professionalism, graduates 
of electronics will teach based on the electronics 
discipline, whether it is machinery or architec-
ture. It is the job of the curriculum developer 
to formulate solutions. The developer should 
develop a curriculum where the graduates from 
vocational institutions become productive voca-
tional teachers. If  these teachers have only one 
competency with one skill, then it seems that 
society’s need will be fulfilled at a slow pace.

3. Regarding the problem of competence for teacher 
certification, when a graduate is tested the certifi-
cation indicates the form of competence but not 
the skill or competence to teach; the issue relates 
to the authorization of teachers to teach.

4. From the institutional perspective, it is not easy 
to ensure cooperation related to existing regula-
tions, financials, resources, and understanding 
of each area.
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“Memetri Kali” as transformative learning model for sociology students 
to care about environmental issues
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ABSTRACT: The degradation of urban rivers is a serious problem and community participation is 
required to maintain and take care of rivers. This research aims to describe the practice of a transforma-
tive learning model among sociology students in taking care of Pepe River in Surakarta, Indonesia. The 
authors employed participatory action research with sociology students as the subjects of research. Data 
were collected using observation, in-depth interviews, focus group discussion, and documentation. Data 
collected were then analyzed using Freire’s theory on critical education. Transformative learning for soci-
ology students was conducted for two semesters in the course on environment sociology and social change 
and results of research showed that transformative learning connects cognitive, affective, and psychomo-
tor aspects. Through workshop, training, and public campaign, this model played a very significant role in 
building students’ care toward problems of river surroundings, helping the community produce informa-
tion about the river, and facilitating the community in taking care of the river.

context, learning is conceived as changing knowl-
edge, trust, behavior, and attitude. Transformative 
learning leads to change in individual reference and 
can be identified as the series of concepts, values, 
feelings, and responses to conditions and the result 
of experience determining an individual’s life all at 
once. Individual reference consists of cognitive con-
struct supporting the fundamental change of values, 
attitude, and conduct important in developing life 
strategy in dealing with threat of disaster and other 
environmental changes (Sharpe, 2016).

The effect of transformative learning is the indi-
vidual’s ability to reflect on any challenge and prob-
lem encountered. The learning outcome can be 
seen from the change in an individual’s values and 
behavior relevant to the learning experience, what 
an individual learns, and how to reinforce it. Trans-
formative learning enables students to question their 
present and previous assumptions, which potentially 
change as the result of experience. So, the outcome 
of transformative learning is building an individual’s 
freedom, autonomy, and responsibility to the ability 
of moving from critical study of an experience to 
real action (Armitage et al., 2008; Mezirow, 2009).

Freire (1986), in his book entitled Pedagogy 
of the oppressed, stated that in the transforma-
tive learning approach, students learn to have 
active abilities of planning direction, choosing 
beneficial material, thinking of the best learning 
method, analyzing and concluding, and taking the 
benefits of learning so that a critical space can be 
established in economic and political structures, 

1 INTRODUCTION

Urban river degradation has become a main issue 
throughout the world because it is a serious threat 
to sustainable development attempts (Campana, 
2014; Chen, 2017). River degradation affects 
energy circulation and earth materials because riv-
ers host 40% of the world population (Jansky et al., 
2004; Ching & Mukherjee, 2015; Miao et al., 2016). 
Since 2012, the quality of water has been degrading 
constantly. Republic of Indonesia’s Living Envi-
ronment and Forestry Ministry reported that, in 
2015, nearly 68% of river water quality in 33 Indo-
nesian provinces has a “severely polluted” status. 
The main source of river pollution is domestic and 
industrial wastes. The Surakarta Living Environ-
ment Agency reported that, in 2016, river water 
pollution is found in nearly all rivers and exceeds 
the threshold of standard quality, is contaminated 
with Escherichia coli bacteria, and not potable.

The factors causing river degradation include 
human population growth, urbanization, and 
behavior toward the river surroundings (Xianzhao & 
Shanzhong, 2011; Salazar et al., 2012; Zhao et al., 
2016). The participation of all community elements 
is required in preventing river contamination and 
restoring it to preserve the resource (Jingling et al., 
2010). One of the forms of participation is to encour-
age the students to actively take part in developing 
a transformative learning model. Transformative 
learning is conducted widely to survive and to adapt 
to disaster and other environmental changes. In this 
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ideology, gender, environment, and human rights. 
The transformative learning process is put into the 
framework of social change and functions as an 
independent process for social transformation.

Departing from such assumption, this research 
aims to describe the practice of transformative 
learning model among sociology students in taking 
care of ever degrading rivers in Surakarta. Trans-
formative learning is conducted to enable the stu-
dents to produce information about rivers, to reflect 
on their experiences of seeing the river problems, 
and to change their attitude and behavior toward 
rivers, thereby preserving rivers. Most importantly, 
students can share their experience and their atti-
tude and behavioral changes with others. Thus, the 
attempt to connect cognitive, affective, and psycho-
motor aspects can be brought into reality.

2 METHOD

This research was part of a transformative learn-
ing process in the course on environmental sociol-
ogy and social change, attended by 40  sociology 
students serving as the subjects of research. The 
learning process was conducted inside and outside 
the classroom along the Pepe River in Surakarta, 
Indonesia from September 2015 to June 2016. The 
authors employed participatory action research 
consisting of investigating, acting, and reflecting 
(Kemmis and McTaggart, 2005). The knowledge 
production stage was conducted in the form of 
field observations, including mapping and record-
ing the condition of Pepe River from both physi-
cal and non-physical aspects using a transect walk 
technique, in-depth interviews with 40 people liv-
ing around the river, focus group discussion with 
six communities caring about the river, and a docu-
ment study relevant to Pepe River.

In the knowledge distribution stage, three kam-
pongs existing on the banks of Pepe River were 
selected: Gandekan, Sangkrah, and Jagalan. A 
series of education and training programs, work-
shops, and campaigns about caring for Pepe River 
were held in the three kampongs by involving 
youths, children, housewives, and adult men. The 
knowledge production process was conducted in an 
attempt to improve knowledge and understanding 
about the river, followed by reflecting on it to guide 
the social action process in the form of knowledge 
distribution (Greenwood & Levin, 2003).

3 RESULTS AND DISCUSSION

Knowledge is an important aspect of encouraging 
change. The knowledge production phase is the 
phase in which the students learn theory and the 

reality of experience, so they learn not only inside 
but also outside the classroom. The learning outside 
the classroom invites the students to learn from real 
conditions within the society. Knowledge produc-
tion was conducted along with the people living 
around Pepe River, using a transect walk technique 
from upstream to downstream, covering a length 
of 7.8 km. The students recorded and documented 
all physical conditions of the river, and social, eco-
nomic, and cultural conditions of the society sur-
rounding Pepe River.

Monitoring and evaluation were conducted in 
each group, and information was communicated 
and discussed with each other in order to become 
collective knowledge and learning. The mapping 
of the river’s physical condition consisted of water 
flow rate, water quality, and animal and plant 
types existing around the river. The data obtained 
confirmed the theory obtained in the classroom 
regarding environmental sociology. The students 
respond to the physical condition of rivers differ-
ently from what the ecosystem condition should 
be. As such, critical reasoning can be built into 
learning systems in colleges that tend to be domi-
nated by rationalistic perspectives and non-critical 
reasoning (McFarlane, 2006; Gulrajani, 2010).

The mapping of non-physical conditions con-
sisted of social, economic, political, and cultural con-
ditions; for example, the livelihood of people living 
on the riverbank, river utilization pattern, domestic 
waste and rubbish processing, cultural and societal 
values related to rivers, population settlement con-
dition, disaster history, and various government 
policies related to taking care of and maintaining 
rivers. In this phase, the most important point is the 
mapping of citizens’ expectation about the future of 
the river in their area. Their expectation becomes 
the starting point for developing a change agenda 
for them and their environment. As such, citizens 
are invited to analyze the knowledge-based problem 
to build collectively. Thus, the knowledge produc-
tion process becomes the initial stage for encourag-
ing social transformation and change facilitated by 
students.

Citizens’ knowledge of the river is gathered by 
growing the caring attitude and sense of belonging 
toward the river, existing surroundings, and their res-
idence. Knowledge is the basis of belief and belief is 
the basis of consideration that defines attitude. The 
attitude of caring for the living environment is not 
only determined by the knowledge possessed but is 
also the basic capital for an individual to care more 
about the living environment. This is related to the 
change in attitude and behavior toward the river as 
water civilizations begin to be abandoned.

The knowledge production phase is the one in 
which one individual’s knowledge authority is not 
higher than another’s. So far, knowledge about the 
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river has been dominated by the government through 
a series of policies not stemming from the society’s 
will and aspirations. Knowledge derived from the 
ruler is often considered truer and more important 
than the knowledge that citizens possess. The map-
ping of the river resulted in the production of new 
knowledge about the river based on the social reality 
of citizens and constituted society’s process of rec-
ognizing its surrounding environmental condition. 
This supports the citizens’ process of designing need 
and interest related to kampong or village planning 
programs. The result of river mapping can be the 
basis of the citizens’ process of building aspirations 
based on data rather than on interest.

The knowledge production phase was con-
ducted through interaction and dialog between 
citizens and students. It is the process through 
which the students listen to citizens’ experience 
and knowledge about the river. In the context 
of education, dialog is an important part of the 
emancipator knowledge model. The emancipator 
knowledge model is based on a dialectical relation-
ship that aims to criticize knowledge, explain ideo-
logical interest behind social reality, and contribute 
to creating a form of reality based on principles of 
democracy and justice. Emancipatory knowledge 
aims to deal with mechanistic perspectives of tech-
nical knowledge and to reflect on them in order 
to elicit transformation. This process builds on 
critique and action, and meaning contained in 
the historical process of criticizing social reality 
and taking action to change it. A learning process 
designed to improve critical concern and personal 
freedom is needed for individual self-establishment 
and is the way for students to be empowered.

In the knowledge distribution phase, data col-
lected by the students and the citizens were dis-
cussed together to determine the collective need 
and interest concerning the problems existing in 
river surroundings. In this phase, the students were 
divided into three kampongs: Gandekan, Sang-
krah, and Jagalan. The consensus-building proc-
ess to determine the program to deal with the river 
problem in their area was conducted interactively. 
The students served as facilitators, whereas the 
citizens, in this case the kampong’s Karang Taruna 
youth group, became decision-makers.

The knowledge distribution process equips the 
students to be facilitators for society’s diverse needs 
and interests. There are some workshops as part 
of the action approved by the kampong’s citizens: 
comic workshop for kids, mural for youths, waste 
processing for adult women, and disaster response 
for adult men. The comic workshop for children is 
intended to educate them early about the impor-
tance of maintaining the environment; the mural 
and documentary movie workshops encourage 
youths to care about environmental problems in 

their surroundings; the waste management work-
shop is intended to enable the citizens to process 
waste and not to dispose them into the river; and 
the disaster response workshop is intended to make 
the citizens alert to flood disasters due to an over-
flowing river. All of the processes are conducted 
from, by, and for the citizens, so a democratic proc-
ess is developed between them.

Change or transformation is the goal of work-
shops organized in each kampong. Appreciation 
of the students’ interests and abilities becomes a 
matter of consideration in facilitating the existing 
process of change. The process of building dialog 
and interacting with the society is a part of being 
together and constitutes a prerequisite for transfor-
mation. This becomes the new innovative learning 
process because the conventional learning system 
relying on meeting in the classroom only deprives 
the students of social reality. As a result, the trans-
formation process is conducted with difficultly. 
Transformative learning can connect the cognitive, 
affective, and psychomotor aspects of students, so 
that the learning process can run more completely 
and the social transformation to take care of and 
to maintain the river can be realized.

4 CONCLUSIONS

The transformative learning model through knowl-
edge production and distribution processes create a 
participatory space for sociology students in taking 
care of the river. The collaboration between stu-
dents and citizens living around the river can create 
mutual awareness of the importance of maintaining 
and taking care of the river and of changing society’s 
perception and behavior toward river surroundings.
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ABSTRACT: This research aims to implement the learning model of Team-Assisted Individualization 
(TAI), to streamline the learning process, enable students who excel in concrete technology as a com-
panion to the learning process, and improve student results. The research was conducted on 40 students. 
Results of the first cycle revealed different average scores of 20.9 (Meeting I) and 25.50 (Meeting II). 
Results of the second cycle continued to rise to an average final score of 84.25. Before TAI, the student 
learning model gained an average activity level score of 37.72 (pre-test). After TAI, the average activity 
level score of 42.22 in the first meeting increased to 46.67 in the second meeting of the first cycle, and 
53.05 in the first meeting increased to 67.42 in the second meeting of the second cycle. Overall, there is 
learning results increase by using TAI.

work together in heterogeneous gatherings on 
scholastic errands (Agus, 2011). Cooperative 
learning is seen as a method for enhancing under-
study accomplishment and other intellectual abili-
ties (Slavin, 1984a, b; Parker, R.E, 1985; Brophy, 
J, 1986). In cooperative learning, every understudy 
serves as a noteworthy learning asset for each 
other, sharing and assembling data required. Addi-
tionally, it cultivates the highest inspiration and 
more interpersonal connections, helps youngsters 
to accept grown-up responsibilities and take care 
of the earth inventively, reduces uneasiness and 
ethnic pressures, and expands self-regard among 
students (Sathyprakasha et al., 2014).

The TAI cooperative learning model is very dif-
ferent from other learning models. This model is 
developed not only to achieve academic learning 
but also to develop the social skills of students 
(Nneji, 2011). Some experts argue that this model 
is more efficient than other models in helping stu-
dents understand difficult concepts. Slavin et al. 
(1985) have been trying to develop TAI coopera-
tive learning models with optimal results.

The steps of the TAI cooperative learning 
model are as follows (Ekowati, 2004): 1) Lecturers 
prepare teaching materials to be completed by the 
student group. 2) Lecturers administer a pre-test 
for students or monitor average daily assessment 
of students on lectures to evaluate the weaknesses 
of students in a particular field (adopting the 
Placement Test component). 3) Lecturers teach 
the material briefly (adopting Teaching Group 
component). 4) Lecturers form small groups of 
heterogeneous but harmonious students, based on 
the daily tests of students. Each group consists of 

1 INTRODUCTION

Concrete technology is a universal science that 
underlies the development of modern technol-
ogy, is important in a variety of disciplines, and 
develops the power of human thought. In everyday 
life, the role of concrete technology is increasing, 
especially for civil engineering. However, concrete 
technology teaching in vocational high schools is 
still far from achieving the goal of preparing stu-
dents to be skilled and to be able to react to and 
cope with changing circumstances. In this case, 
applied concrete technology teaching in vocational 
high schools is fundamental and very important 
in the intellectual life of the nation’s participation 
in learning activities. In fact, today the subject of 
concrete technology is not so attractive to most stu-
dents, except a few students who like the subject.

The learning model of Team-Assisted Indi-
vidualization (TAI), developed by Slavin (1984), 
combines the advantage of a cooperative model 
and individual learning. This model is designed to 
address individual student learning difficulties; that 
is, learning activities more widely used for trouble-
shooting (Megawati, 2012). According to Slavin 
(1985), the primary helpful extensive learning 
model created and analyzed was TAI, a system that 
combines agreeable learning with individualized 
direction to address the issue of various classrooms.

2 METHOD

Cooperative learning might be characterized as a 
classroom learning environment in which students 
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four to five students (adopting Teams component). 
5) Each group performs some tasks in the form of 
worksheets designed by the lecturers, and lecturers 
provide individual assistance to those who require 
it (adopting the Study Team component). 6) The 
leader of the group reports the group’s success by 
presenting the group’s work ready to be replicated 
by lecturers (adopting the Creative Student com-
ponent). 7) Lecturers administer a post-test to be 
done individually (adopting the Fact Test compo-
nent). 8) Lecturers group students from the best to 
the least successful (if  any) based on the results of 
the tests (adopting Team Score and Team Recogni-
tion components). 9) Lecturers provide formative 
tests in accordance with the prescribed competence.

The understudies are helped with comprehen-
sion of the subject matter as there is no opposition 
among them and they cooperate to take care of 
issues in managing distinctive methods of learn-
ing. Understudies do not just expect additional 
help from the teacher to propel them to grasp all 
the material quickly and precisely. The instructors 
could utilize 50% of their time to do this, so it is 
simpler to give individual help to the understudies 
who require extra support (Tinungki, 2005).

The research was conducted on students of 
the Department of Civil Engineering, Faculty of 
Engineering, University State of Medan, Medan, 
Sumatra, Indonesia. Study participants were 40 stu-
dents who were taking a course in concrete technol-
ogy in the first semester (6 months) in the academic 
year 2015/16. Research was conducted during lec-
tures in the classroom of the Department of Civil 
Engineering.

This study aims to improve the quality of learn-
ing outcomes of the concrete technology course 
through the TAI learning model. The study was con-
ducted in four cycles with a timeframe of 2 months. 
Here, the researcher is the originator of the idea and 
also serves as an observer and active participant 
as a tutor. The achievement of quality of learning 
through TAI cooperative learning strategies uses 
systematic measures that include students actively.

3 RESULTS AND DISCUSSION

The results of the implementation of the research 
activities outlined are in accordance with the stage 
of learning cycles performed in the learning proc-
ess in the classroom. Two cycles are performed in 
this study, where each cycle consisted of two meet-
ings. The first cycle consists of four stages: plan-
ning, implementation, observation and reflection, 
and re-planning. The planning stage involves the 
plan preparation process before learning, including 
preparation of learning tools and determination of 
the group and materials. The implementation stage 

consists of two meetings for providing study mate-
rial on concrete technology and is divided into the 
preliminary stage, the core stage, and the conclud-
ing phase. The preliminary stage involves conduct-
ing a pre-test on students. The core stage involves 
giving the material prepared by researchers and 
explaining the learning model. Students form 
groups of four people. Each group is appointed a 
tutor by the lecturer who acts as the leader of the 
group and as a facilitator for group members.

The observation phase, in which researchers 
record all the activities, takes place during the lec-
ture. Lessons on concrete technology are given four 
times; post-tests are conducted every two meetings. 
Furthermore, from the results of the pre-test and 
post-tests I and II from the first cycle, reflection 
and re-planning are done. The planning stage 
starts Cycle II, which has the same stages as Cycle 
I. The results are as follows.

The aspects measured to determine the activity 
of students (presented in Table 1) show a signifi-
cant increase, especially the involvement of stu-
dents regarding explanation of lessons by teachers 
(from 50% to 77.50%). The activity level of stu-
dents, measured by communication and participa-
tion in groups, also increased from 15% to 70%. 
This shows that students are more comfortable and 
happy to converse with fellow students because it 
can increase their confidence. This can be seen in 

Table 1. Percentage of the level of activity of students.

No.
Aspect measured to 
students

Percentage (%)

Before 
TAI

After TAI/meeting

I II III IV

1 Noting explanation 
of lecturers

50.0 60.0 72.5 72.5 77.5

2 Asking questions 27.5 32.5 40.0 45.0 50.0
3 Doing the questions 

with confidence/not 
relying on others

45.0 45.0 47.5 50.0 57.5

4 Communicating and 
participating well 
in the group

15.0 20.0 20.0 47.5 70.0

5 Providing ideas/
opinions

20.0 27.5 27.5 40.0 57.5

6 Responding to the 
opinions of others

48.5 57.5 57.5 60.0 72.2

7 Receiving opinion/
input of others

20.0 27.5 27.5 32.5 60.0

8 Paying attention to 
fellow members of 
other groups

32.5 45.0 57.5 57.5 77.5

9 Making a summary 
of the study

45.0 65.0 70.0 72.5 85.0

Mean 37.5 42.2 47.7 53.0 67.4
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age score of 73.88 to 84.25, with the minimum and 
maximum scores also increasing. Table 1 shows that 
the level of activity of communication/participation 
among group members was 70% and Table 2 shows 
a total of 33 students were active and very active 
during the learning process.

Results in Table  4 show that the model signifi-
cantly improves student learning outcomes. The 
low graduation rate (<55%), noted in preliminary 
observations of researchers, increased by imple-
menting the TAI learning model. Table 4 presents 
the recapitulation of the learning outcomes of 
students studying concrete technology. At the first 
meeting, 18 students were not competent; at the sec-
ond meeting, 11 student were not competent; at the 
third meeting, eight students were incompetent; and 
at the final fourth meeting, five students remained 
incompetent. Thus, overall, there are increases in 
the process, content, and activity of students.

Table 2. Total activity level of students.

Indicator

Number of students/meetings

I II III IV

Not active 12  9  6  0
Less active 24 13 13  7
Active  4 18 21 27
Very active  0  0  0  6
Total number 40 40 40 40

Table 4. Recapitulation of learning outcomes.

Indicator Pre-test

Number of respondents/
meeting

I II III IV

Not competent 35 18 11  8  5
Less competent  4 10 13 12  3
Competent  1  4  8 12 15
Very competent  0  8  8  8 17
Total 40 40 40 40 40

the increase in Aspect 8, which is the level of aware-
ness of students toward other members of the 
group, from 32.5% to 77.50%. This concern is char-
acterized by group members helping each other to 
solve engineering problems. Overall, the aspect that 
is measured in the TAI learning activity increased.

TAI learning models have shown success in imple-
mentation because one of the advantages of TAI is 
to improve communication and activity of students 
in the learning process (Perihan, 2009). The results 
of the activity distribution of students who studied 
concrete technology are shown in Table 2.

Concrete technology is a compulsory subject 
in the first semester of the civil engineering study 
program. This course is often considered a difficult 
subject because of the low graduation rate (pre-
liminary observations: <55%). At the beginning of 
the first meeting, the students were shy and scared, 
with a low level of activity and participation in the 
learning process. With the implementation of the 
TAI learning model, an increasing activity level for 
students was observed. During the first meeting, 
out of 40 study participants, 36 students were pas-
sive, only listening and recording, and 4 students 
were active. Furthermore, when the TAI instruc-
tional model that involves students actively learn-
ing (with the lecturer as facilitator) appeared at 
Meeting IV, most of the students became active. 
Out of 40 students, as many as 33 students were 
active and very active. Increased activity of the 
students is expected to have implications on the 
outcome of the final required value.

Table  3 presents the frequency generated from 
the first and second cycles with pre-test and post-
test results of each cycle. The average pre-test score 
is 45.50, with a minimum of 0.00 and a maximum 
of 80.00. The average of this pre-test was associated 
with a low level of activity (15.00% as in Table 1). In 
the first cycle of the first meeting, the average score 
increased to 66.09, with a minimum of 20.00 and a 
maximum of 100.00. Despite the increase, the result 
is still lower than the minimum passing score of 
70.00. The average, minimum, and maximum scores 
continued to increase at the first and second post-
tests. The second cycle saw an increase in the aver-

Table 3. Results of the frequency of the first and sec-
ond cycles.

Pre-
test

Cycle I Cycle II

Post-
test I

Post-
test II

Post-
test I

Post-
test II

Valid, N 40 40 40 40 40
Missing 0 0 0 0 0
Mean 45.50 66.09 71.00 73.88 84.25
Standard 

error of 
mean

3.06 3.35 2.77 2.71 2.57

Median 50.00 70.00 70.00 75.00 85.00
Mode 50.00 70.00 70.00 70.00 100.00
Standard 

deviation
19.34 21.16 17.51 17.11 15.91

Variance 374.10 447.85 306.67 292.93 253.27
Range 80.00 80.00 70.00 70.00 50.00
Minimum 0.00 20.00 30.00 30.00 50.00
Maximum 80.00 100.00 100.00 100.00 100.00
Total 1820 2643.75 2840 2955 3370
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4 CONCLUSIONS

The results of the study in the first cycle show 
changes in cognitive understanding (competence) 
of students with regard to the subject of concrete 
technology by applying the TAI learning model. 
The different average post-test and pre-test scores 
of the first cycle are 20.59 (post-test I) and 25.50 
(post-test II). The difference on this score does 
not show major changes when associated with the 
expected minimum passing score. To improve these 
scores through the TAI learning model, the model 
was applied not only inside the classroom but also 
outside the classroom in the form of tasks (individ-
ual and group), training, and student discussion. 
By implementing the TAI guided learning model, 
in which each student is actively communicating 
and participating in solving a problem (question), 
student understanding is much improved compared 
with individual learning. In the second cycle, there 
is a significant increase in the difference in value 
between the pre-test and post-test scores, where the 
average final score obtained was 84.25.

Furthermore, in addition to evaluating the results 
of the study TAI also evaluated the level of activ-
ity of students during the learning process. Before 
TAI, the average learning activity level of students 
was 37.72 (pre-test). After TAI, the average activity 
level scores were 42.22 (Meeting I, Cycle I), 46.67 
(Meeting II, Cycle I), and 53.05 (Meeting I, Cycle 
II), eventually rising to 67.42 (Meeting II, Cycle II).
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ABSTRACT: Vocational High Schools (VHSs) have the appearance of a superior (high-performing) 
school. To achieve superior performance, VHSs require cooperation and partnership with various parties, 
such as institutions, individuals, and groups. This study aims to describe the implementation of coopera-
tion and partnership in VHSs to prepare graduates for work. This study uses qualitative research methods 
with a case study approach. Data were collected using in-depth interviews, participant observation, and 
documentation. The aim of research is the implementation of cooperation and partnership management 
in VHSs. Research subjects are all indicators of school plus alumni and industry partners. This research 
resulted in a model consisting of the plan of operation for quality objectives, socialization and online 
image creation of the school, development of networking and partnership, cooperation and partnership 
programs, the implementation of cooperation and partnership, and cooperation in the form of production.

industry; they are qualified and able to compete with 
other labor from other countries. To create superior 
human resources, good quality schools are required. 
An effective school is a good quality school (Sal-
lis, 1993). Townsend (1994) classifies the quality of 
schools into four quality dimensions: the quality of 
individual students, the quality of the curriculum 
used, the quality of the teacher, and the quality of 
graduates produced. Quality can be achieved if the 
school is able to perform as an effective school. To 
achieve effective school status, schools must have 
high absorption in employment, low dropout rates, 
and the chance for students to go on to higher educa-
tion (Caldwell & Spinks, 1988) and high-performing 
schools (Shanon & Bylsma, 2003).

To achieve effective school status, it is time for 
VHSs to build cooperation and partnership with 
industry. This will ensure that the schools know 
about the world of work and are able to accom-
modate the possibility of a joint venture to develop 
concepts of learning and adjust to the needs of 
the working world. Forms of cooperation in the 
implementation of school programs are adapted 
to the conditions and needs of the school and also 
to the associated partner. School partnerships with 
industry aims to bring skilled and trained labor to 
the workplace.

Partnership becomes a clear facilitator and is an 
approach to improve sustainable development, espe-
cially in vocational education. The basic principle 
in establishing partnerships include: mutual ben-
efit, mutual trust, and mutual give and take for the 

1 INTRODUCTION

The Association of Southeast Asian Nations 
(ASEAN) created the Asian Economic Commu-
nity (AEC) in 2015. The purpose of the AEC is 
to improve economic stability in ASEAN and to 
be able to overcome economic problems between 
ASEAN countries. The AEC integrates 12 priority 
sectors: free flow of skilled labor for health care, 
tourism, logistics services, e-ASEAN, air travel 
transport, agro-based products, electronic goods, 
fisheries, rubber-based products, textiles and 
apparels, automotive, and wood-based products 
(http://www.academia.edu/11907160).

One of the AEC’s priority sectors is wood-based 
products. VHS PIKA produces wood-based prod-
ucts and has been known for its furniture products 
since 1968. Since the establishment of VHS PIKA, 
this school has been preparing students as ready 
labor for the wood industry, with expert skills of 
operator and supervisor. VHS PIKA has many 
accomplishments that are improved annually. For 
improved performance, the alumni association also 
provides information, knowledge, and skills in furni-
ture production technology being developed in com-
panies for which alumni work. Information obtained 
from alumni and the industry enables VHS PIKA to 
continuously improve and make adjustments so that 
practical learning can adapt to the demands of the 
furniture industry (Setiawaty, 2011).

Based on its achievements, VHS PIKA is able to 
create superior prospective labor for the furniture 

http://www.academia.edu/11907160
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partnership. Some of the collaborative activities and 
partnerships that can be developed by the school 
and the workplace are: 1) managing joint activities 
and programs between providers of educational 
institutions; 2) utilization of infrastructure owned by 
partner institutions; 3) program funding to realize a 
program to be implemented; and 4) the placement 
of graduates from educational institutions into the 
expanding sectors or commodity areas required by 
the partner agency (Bambang & Budi, 2016).

The Regional Educational Laboratory (REL) 
Southwest (2007) explains that school devel-
opment in a professional manner will result in 
student achievement. Development of student 
achievement in a professional manner is capable of 
producing outstanding students in the educational 
system. Figure  1 shows how to develop student 
achievement in a professional manner.

2 METHOD

This study uses qualitative research methods with 
a case study approach. The study was conducted in 
VHS PIKA Semarang, Indonesia. Data were col-
lected using in-depth interviews, participant obser-
vation, and documentation. The aim of research is 
the implementation of cooperation and partnership 
management in the school. The subjects of research 
are the principal, vice principal, the curriculum in 
practice, instructors, students, alumni, partner 
industries, and administrative personnel. Data 
were analyzed using the qualitative data analysis 
interactive model of Miles and Huberman (2007) 
involving four research stages: data collection, data 
reduction, data display, and drawing conclusions.

3 RESULTS AND DISCUSSION

3.1 VHS PIKA

VHS PIKA has a vision for young people to excel 
in the wood industry, particularly in the field of 

furniture. The school’s education motto is com-
petence, conscientiousness, and compassion. The 
school’s vision is to become a center of technical voca-
tional education for the furniture industry, with grad-
uates who are competent, humanist, live noble values, 
and care for the environment (VHS PIKA, n.d.).

VHS PIKA has a four-year learning program, 
consisting of Level I (Class X), Level II (Class XI), 
Level III (Class XII), and Level IV (Class XIII). The 
school uses the government curriculum combined 
with the PIKA curriculum. The curriculum is 30% 
theory and 70% practice. At Level 1, students are 
taught a sense of quality and learn about: 1) how 
to make a good product; (2) how to work in a pro-
fessional manner; and 3) how to be an artisan using 
manual tools, such as pegs, saws, and chisels. At 
Level 1, students make the products individually. At 
Level 2, students learn about the sense of efficiency 
that governs the way to work, time management, 
and production processes. At Level 2, students start 
using the workbench and standard machines, such as 
graders, planer machines, drilling machines, thicken-
ers, and chainsaws, and make products individually.

Level 3 students learn about the sense of team-
work, that is, how to complete a product in groups 
of two to three people; for example, making table 
bureaus and cabinets is done in groups. The goal 
is that students are trained how to cooperate with 
each other. Level IV students learn a sense of 
entrepreneurship, where they apply the knowl-
edge obtained from Levels 1–3 and begin to work 
with other employees to complete the project. At 
Level IV, students start to learn how to finish a 
project, either independently or in groups, and to 
be responsible for managing a project.

3.2 Curriculum of VHS PIKA

VHS PIKA is a place to educate students in the 
technical skills of furniture making, and continu-
ously improves its quality management system 
using ISO 9001:2008. This improvement of qual-
ity management is the response of VHS PIKA to 

Figure 1. How to develop student achievement professionally (Regional Educational Laboratory (REL) Southwest, 
2007: 4).
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demands, expectations, and wishes of the customer 
who comes first and overrides priorities. The cur-
riculum used is a combination of the government 
curriculum and the PIKA curriculum. It is made 
jointly by teachers of VHS PIKA, alumni, and the 
industries that employs PIKA graduates. Inputs 
from alumni and the timber industry strengthen 
the PIKA curriculum that is constantly evolving.

3.3 Quality objectives of VHS PIKA

VHS PIKA has five work units: vocational edu-
cation workshops, curriculum, facilities and 
infrastructure, student work, and educators and 
guidance counseling (Setiawaty, 2011). Each unit 
devises a plan of the quality objectives based on the 
current strategic plan of the school, an analysis of 
the internal strengths and weaknesses and external 
opportunities and threats (i.e., a SWOT analysis), 
and strategic plans that have not been achieved in 
the previous year. Determination of quality objec-
tives is set at the beginning of the school year based 
on PIKA’s management coordination meeting and 
evaluated at the end of the school year. The quality 
objectives of each unit and the achievement indica-
tors are outlined in the activity plan.

The achievement of quality targets is constantly 
evaluated by the vice principal during the coordi-
nation meeting every week. Management reviews 
are conducted to evaluate achievement of quality 
objectives when monitoring learning outcomes at 
the end of the school year. Management reviews 
are led by the director of PIKA and attended by 
representatives of the quality management system 
and the principal of PIKA.

3.4 Cooperation model for VHS PIKA 
and the industry

Education in VHS PIKA is fully supported by 
the timber industry, both financially and through 
experience. PIKA vocational graduates and VHS 
PIKA products are ready to compete in the wood 
industry. These products are recognized as upper-
middle class products, as PIKA products are 
known to be exclusive. PIKA products use good 
quality wood and are durable. Also, PIKA fur-
niture product design is very interesting and has 
perfect finish, making PIKA products very well 
known to the public.

Cooperation between the school and the indus-
try occurs because of: 1) students who not only 
practice in vocational workshops but also stud-
ied at PIKA; 2) PIKA–industry collaboration on 
products that have to be produced by students; 3) 
continuous collaboration between the school and 
the industry to produce graduates who are ready 
to work and have no trouble during the course of 
work; 4) information from the industry about what 

competencies are required nowadays; 5) industrial 
help in the form of machines to assist student 
learning; 6) internships in the industry; 7) schol-
arships made available for outstanding students; 
8) the common commitment of VHS PIKA and 
the industry to promote the Indonesian economy, 
especially the wood industry; 9) regular training 
provision for instructors about the technological 
development of the wood industry; 10) invitations 
from VHS PIKA to teams of experts if  there are 
new technologies in the furniture industry; and 11) 
the opportunity for instructors and VHS PIKA 
staff  to upgrade their knowledge and skills regard-
ing the latest developments in the wood industry.

3.5 Developing cooperation and partnership

Cooperation and partnership agreements between 
the school and industry are carried out directly 
by the principal. VHS PIKA conducts coopera-
tion and partnership with the furniture industry, 
related industries such as ironmongery (industrial 
paints, portable machines, handheld machines), 
the Employers’ Association of Furniture and 
Handicrafts of Indonesia (ASMINDO), indus-
trial users of PIKA furniture (e.g., hotels, hospi-
tals, institutions), and the Ministry of Labor and 
Transmigration. Cooperation and partnership with 
institutions is implemented through several activi-
ties: 1) socialization and online image creation of 
the school; 2) development and expansion of the 
network of cooperation among industry and gov-
ernment agencies; 3) compilation of collaboration 
and partnership programs; 4) producing the memo-
randum of understanding (MOU); 5) implementa-
tion of the cooperation plan; and 6) evaluation of 
cooperation and partnership previously achieved.

3.6 Cooperation and partnership programs

VHS PIKA make cooperation and partnership pro-
grams in three forms: 1) Seminars and training for 
students are carried out by the furniture industry 
or another related industry. Seminar materials are 
in accordance with agreements between the school 
and the industry partners. Training and seminars 
are conducted after students complete general tests 
and before they receive their report cards. 2) Stu-
dents are given industrial work practice opportuni-
ties, where activities are carried out in keeping with 
the MOU between the school and the industry 
partners. MOU is conducted by the industry and 
the school. VHS PIKA’s industrial work practices 
are conducted during the first year. The content of 
the agreement include the rights and obligations 
of students, the school, and the industry. 3) Place-
ment of orders for furniture products is done with 
the collaboration of the production divisions of 
the industry and PIKA.
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3.7 Implementation of cooperation and 
partnership in industrial working practices

VHS PIKA implements industrial working practices 
for 1 year for students in Level IV. It aims at provid-
ing work experience to students to help them apply 
theory and practice skills in real conditions in the 
industry. Industrial working practices also provide 
students technical knowledge, workplace attitudes, 
mental strength, and managerial experience in an 
industrial environment and its accompanying prob-
lems. Implementation of industrial working practices 
during the first year gives students more experience 
while working in the industry. During the work expe-
rience, students are asked to observe problems that 
occur in each industry and these problems become 
the topic of scientific papers by the students. How 
students solve problems faced during the practice 
of industrial work is critically examined in students’ 
papers. Industrial practice is evaluated by assessing 
the student’s performance during the first practice 
and the results of industry tests conducted before a 
team of examiners from the school and the industry.

3.8 Implementation of cooperation 
and partnership in production

VHS PIKA builds programs of cooperation and 
partnership based on the form of cooperation 
agreed between the school and the industry. Indus-
tries that want to work with VHS PIKA grow 
annually, in terms of orders and number of stu-
dents in industrial work practices in the furniture 
industry. The industry tends to benefit from such 
cooperation because VHS PIKA students are rec-
ognized as being of superior quality.

4 CONCLUSIONS

VHS PIKA has autonomy in managing work and 
partnerships with industry and government agen-
cies. Implementation of cooperation and partner-
ship management is done effectively using ISO 
9001:2008. By standards of quality, WMM (Wakil 
Manajemen Mutu) requires all heads of units to 
make quality objectives that contain targets to 
be achieved during the school year. The quality 
objectives of each unit of work are outlined in the 
activity plan, which contains achievement indica-
tors of quality objectives and the implementation 
of implementing each of the indicators so that the 
target can be achieved in accordance with the objec-
tives that have been defined. The achievement of 
these targets is monitored every month and WMM 
coordinates monitoring with the school in monthly 
meetings. Obstacles or problems identified during 
the implementation of the activities are sought to 

be solved so that they do not become an obstacle to 
implementation of activities in the following month.

VHS PIKA has used the management model 
of cooperation and partnership to achieve qual-
ity objectives of the school. This model includes: 
1) making each unit of work meet quality objec-
tives, where to achieve quality objectives, each unit 
makes an activity plan of operation and work is 
based on that plan; 2) socializing and image crea-
tion of VHS PIKA, church activities, and continu-
ous cooperation with the alumni; 3) developing a 
network of cooperation and partnership; 4) cre-
ating cooperation and partnership programs; 5) 
implementing cooperation and partnership in the 
form of industrial practice; and 6) implement-
ing cooperation and partnership in the form of 
production.
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Technical and vocational education and training in the secondary stage: 
A case study

V.A. Shamsudeen
State Institute of Technical Teachers Training and Research, Kalamassery, Kochi, Kerala, India

ABSTRACT: Being the most literate state in India, Kerala is a forerunner in vocational education and 
training at all levels. Engineering graduate education started before independence, as also polytechnic educa-
tion. Industries were in need of qualified people at that time for increasing productivity by diversifying out-
puts. It was the golden age of industries within and outside Kerala, contributing to the nation’s growth. The 
manpower so utilized resulted in record productivity both internally and externally. This further necessitated 
training manpower at young age for those who can exhibit their skill as per the design of the engineers. The 
skill gap could be filled with the manpower produced from secondary stage education by giving proper 
training. Technical High Schools (THSs) were started in Kerala with an aim to impart skill-oriented techni-
cal/vocational training at young age, enabling people to acquire proper jobs after further education. This is 
a unique system practiced in Kerala and can achieve good results in the country. This paper aims to study 
the attributes of the THS system in Kerala and its implications in the industry and in society, on the basis 
of which recommendations are made to other states and countries to follow this unique system in Kerala.

Commission offered a number of suggestions to 
make the secondary education comply with the new 
goals and needs of independent India. The aim was 
to train youth for intermediate leadership and for 
democratic citizenship. Secondary education was 
to be the terminal stage for a large majority of the 
nation’s youth, who would take up their place in 
society after their school education and provide 
leadership to the general masses. The Commission 
was equally concerned with qualitative improve-
ment of schools. To develop individual talent, cur-
ricular offerings were extended and diversified. 
To achieve the new aims of education, changes in 
methods of teaching were suggested. New trends in 
examination, guidance, and extracurricular work 
were brought into the school programs. Multipur-
pose secondary school was a new concept recom-
mended by the Commission. Craft, social studies, 
and general science was included in the curriculum 
with the aim to orientate students toward an indus-
trial and science-centered democratic life.

1.3 Government initiatives

Kerala, being the most literate state, is a pioneer in 
school education. With the formation of the state in 
1956, visionary leader Prof. Joseph Mundassery, the 
then Minister for Education, took the lead in bring-
ing forth reforms in general education. School edu-
cation was made compulsory for all. To ensure this, 
necessary and sufficient schools were opened even in 

1 INTRODUCTION

1.1 The Hunter commission, 1882

In 1882, the Government of India appointed the 
Hunter Commission to suggest reforms to be 
brought to the education system at that time. With 
regard to vocational and technical education, this 
Commission recommended that in the particu-
lar category of high schools there should be two 
avenues, one leading to the entrance examination 
of the university and the other of a more practical 
character intended to empower the youth for com-
mercial, vocational, and non-literary pursuits.

Students in their early teens show a profound 
inclination toward doing things on their own. 
This age is best suited for them to grasp more by 
doing things in practice rather than learning some-
thing orally. Studies have shown that the practical 
knowledge imbibed by teenagers can be exhibited 
with expertise throughout their life. However, the 
curriculum should be designed in such a way that 
necessary and sufficient information in the areas of 
science, mathematics, language, and social science 
is optimally imparted. This will aid them to become 
productive citizens when they reach adulthood.

1.2 The secondary education commission, 1952

The All India Commission for Secondary Educa-
tion was appointed in 1952 under the chairman-
ship of Dr. A. Lakshmanswamy Mudaliar. This 
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difficult rural and tribal areas. Mid-day meal schemes 
were introduced to encourage student attendance 
and to minimize dropout rates. The state of Kerala 
has the lowest school dropout rate in India.

2 CONCEPT OF TECHNICAL HIGH 
SCHOOLS (THS)

2.1 Requirements of the industry

Although a state not rich in industries, Kerala had 
some of the major central public sector industries, 
such as Fertilizer and Chemicals Travancore Ltd, 
Hindustan Machine Tools Ltd, Cochin Refineries, 
and Indian Rare Earth Ltd, working in full swing in 
the 1960s. Also, state-owned industries, such as Tra-
vancore–Cochin Chemicals Ltd, Transformers and 
Electricals Kerala Ltd, and Kerala Agro Machin-
ery Corporation Ltd, and major private industries, 
such as Apollo Tyres, Indian Aluminium Company, 
Madras Rubber Factory, and Mavoor Rayons, 
flourished to their zenith. A number of scientific 
and commercial establishments, such as the Indian 
Space Research Organization, Bharat Sanchar 
Nigam Limited (BSNL), and Kerala State Electric-
ity Board (KSEB) Ltd, also were in full swing. The 
manpower requirements of these establishments 
were large. In agreement with the Secondary Edu-
cation Commission’s suggestion of vocationaliza-
tion of education, enabling students to obtain a 
job at a young age which in turn will provide skilled 
workers for the industry, the Government of Kerala 
decided to start THSs throughout the state and to 
attract youth to these establishments. Kerala was 
a pioneer in this regard also. In the 1960 s, seven 
schools were started and the outcome was really 
astonishing. Except a few students, most of them 
got absorbed in various industries and government. 
establishments when they reached adulthood. The 
number of technical institutions were increased to 
24 in the 1970 s and to 39 in the 1980 s.

2.2 The winning strategy

At present, 4000 students are studying in 39 THSs 
of Kerala. The students are given training in their 
selected trade with emphasis on practical knowl-
edge. At present, there are 15 trade specializations 
in THSs. The trades are selected in such a way as 
to ensure job opportunities or opportunity for 
higher studies. The students do practical work-
shops with much enthusiasm. This not only leads 
to jobs or higher studies but also equips them for 
entrepreneurship in the connected areas. Practical 
knowledge given at young age helps to deliver more 
productivity in the trades concerned.

The following are trade specializations leading 
to skill training as per industry and agricultural 
standards:

 1. Welding
 2. Fitting
 3. Turning
 4. Electroplating
 5. Maintenance of two- and three-wheeler
 6. Motor mechanic
 7. Agriculture
 8. Printing
 9. Refrigeration and air-conditioning
10. Electronics
11. Electrical wiring and maintenance of domestic 

appliances
12. Surveying
13. Plumbing
14. Rubber technology
15. Masonry and concrete work.

Students undergoing the training in the above-
mentioned fields are able to achieve competence 
at the craftsman level, which is obtained from the 
Industrial Training Institute (ITI) after matricula-
tion. But THS students are able to get the skill and 
competence by completing matriculation. In addi-
tion, efficacy of the THS holders shoots up since 
they are getting the training at the proper young age.

Recently the THS curriculum has been revised 
in order to reflect the state of the art knowledge 
and skill. Both the general studies and technical 
studies are revamped so that the students are able 
to grasp the latest developments in science, Tech-
nology and Environment.

3 IMPLEMENTATION OF THE 
NATIONAL SKILLS QUALIFICATIONS 
FRAMEWORK (NSQF) IN THE THS

3.1 New initiative by the government of India

The Government of  India proposed implementa-
tion of  the National Vocational Education Quali-
fications Framework (NVEQF), later changed 
to the NSQF, from IX standard onward in gen-
eral schools, in order to inspire school dropouts 
to change their general stream to the vocational 
stream. Levels I to X in the vocational stream 
leads to award of  a vocational certificate, degree, 
or diploma on completion of  the appropriate 
levels.

When implementation of the same came up for 
discussion in Kerala, it was suggested that this be 
implemented in THSs so that students are able 
to acquire multiple skills through the opportu-
nity to undergo both trade and NVEQF (NSQF) 
specializations.

The decision was taken at appropriate levels to 
implement the initiative in THSs across the state. 
Now, the THSs are taking it as a challenge to train 
students in both trade and NVEQF (NSQF) spe-
cializations (Table 1).
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3.2 Advantages

Students are able to grasp two skills simultane-
ously. They can select any of the trades to pursue 
for higher studies. If  they select trade specializa-
tion, they can choose higher studies in the technical 
stream of general education. If  they select NSQF 
specialization, they can undertake higher studies 
in vocational education in a different skill sector. 
They can seek employment either in the trade spe-
cialization as a skilled craftsman or in the NSQF 
specialization. They can perform jobs in both spe-
cializations in the industry as and when required. 
They can also find self-employment in any of the 
specialized fields or by utilizing both skills.

The competency level is high in both specializa-
tions as students practice skills at the most appro-
priate young ages (Table 2).

There are eight periods per day, with a duration 
of 50 minutes each. The total number of periods 
per week for each class is 40. The working time is 
9 a.m. to 4.30 p.m. The distribution of periods in 
the THS for each subject for classes VIII, IX, and 
X is given in Table 3.

3.3 Advantages of THS education

Through THSs, students who are really inter-
ested are getting an opportunity to pursue their 
studies in technical and vocational education. 
Even those who are forced to stop their studies at 
matriculation are able to obtain a job when they 
reach adulthood. Those completing THS educa-
tion get equal opportunity for higher studies in 

the general/technical/vocational stream, with 10% 
seats reserved for THS students in polytechnic col-
leges. On completion of THS education, students 
can become skilled workers with ITI qualifications. 
Those who pursue higher studies on the basis of 
THS education show more aptitude and practical 
know-how. Students are able to obtain multiple 
skills with the introduction of NSQF in THSs, as 
it provides multiple pathways for higher education 
and employment. Students are largely absorbed in 
central and state public sector undertakings and 
also in government establishments such as KSEB, 
Public Works Department, Kerala Water Author-
ity, and BSNL. Students with adequate technical 
training and who have innovative ideas can pur-
sue entrepreneurship mostly in the technical/voca-
tional field. Thus, technical education at young age 
makes individuals more competent in further edu-
cation and employment.

4 RESULTS AND CONCLUSIONS

The studies on THS education are based on statis-
tics collected from teachers, students, alumni, par-
ents, industries, and higher/technical institutions. 
Most of the institutions are not able to admit 
even 20% of applicants because of low sanctioned 

Table  1. NVEQF (NSQF) sectors and specializations 
implemented in THSs in Kerala (www.aicte-india.org/
vocationaleducation).

SECTORS SPECIALIZATIONS

Agriculture 1. Renewable Energy
2. Green House Technology

Automobile 1. Automobile
2. Auto Electrical and Electronics

Communication 1. Mobile Communication
1. Construction and Building

Construction
Technology

Printing 1. Printing and Packaging Industry
1. Electrical Equipment

Service
Maintenance
2. Electronic Equipment 

Maintenance
Infrastructure 1. Refrigeration and Maintenance

2. Air-conditioning
Power and Energy 1. Solar Energy
Manufacturing 2. Product and Manufacturing

Table 2. Number of subject periods per week.

SI. 
NO. Subject

Period/week

VIII IX X

1 Malayalam I  4  4  4
2 English  5  5  5
3 Mathematics  5  5  5
4 Physics  2  2  2
5 Chemistry  2  2  2
6 Social Science  4  4  4
7 Information Technology  2  2  2
8 General Engineering –  2  2
9 Eng.Drawing  2  3  3
10 Enrich your English I & II  2  1 –
11 General Workshop 12 – –
12 General Workshop –

Trade  5
Specialization  5

13 Trade Theory –

Total 40 35 34

Table 3. Scheme of studies in NVEQF (NSQF) sections.

SI. 
NO. Subject

Periods/week

VIII IX X

1 NQSF — 5 Hrs. 5 Hrs. & 50 Minutes

http://www.aicte-india.org/vocationaleducation
http://www.aicte-india.org/vocationaleducation
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intake and the lack of proper upgrade of facilities. 
However, a few institutions in the fringe areas are 
not able to get sufficient students. Industries and 
parents expressed satisfaction in the performance 
of students finishing THS education and who 
joined a job. Higher/technical institutions are con-
fident that THS students exhibit good competence 
in the area of training.

Most of the institutions that implement techni-
cal/vocational education at the high school level 
introduce specialized topics as optional or as a 
work experience subject receiving only internal 
assessment marks. Students may or may not show 
interest in studying these technical/vocational 
subjects.

However, in the THS education system students 
learn the specialized subject as a core subject that 
is evaluated in the Board examination like other 
general subjects.

Kerala, a pioneer in school education in India 
and with the lowest rate of school dropouts, pro-
vides equal opportunity for students who have 
technical aptitude. Such training obtained at 

young age will help individuals to conquer heights 
by further studies/employment. This also helps 
youth identify their technical/vocational aptitude 
and makes them capable of getting involved in the 
reconstruction of the nation by introducing valu-
able ideas and skills.

REFERENCES

Chaube, S.P. History of Indian education.
Naik, J.P. & Nurullah, S. (1973). A Student’s History of 

Education in India.
NIEPA (1986). Indicators of educational development: 

Report of technical workshop. New Delhi: National 
Institute of Educational Planning and Administration.

State Institute of Technical Teachers.
Training and Research (2012). Proposal for revision and 

restructure of the technical high school curriculum 
incorporating NVEQF specializations.

www.aicte-india.org/vocationaleducation
www.dtekerala.gov.in.
www.sitttrkerala.ac.in.

http://www.sitttrkerala.ac.in
http://www.dtekerala.gov.in
http://www.aicte-india.org/vocationaleducation


325

Regionalization and Harmonization in TVET – Abdullah et al. (Eds)
© 2017 Taylor & Francis Group, London, ISBN 978-1-138-05419-6
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ABSTRACT: Multimedia Animation (MMA) in teaching metal corrosion and plating on the electro-
plating course material remains largely unused. There are many students who do not understand the 
electroplating process, despite having attended lectures. This study aims to discover the effect of MMA 
on students’ achievement. This study applied a quasi-experimental method on two classes, consisting of a 
control class using image media and an experimental class using MMA. Instruments used for measuring 
learning are pretest and posttest. So, are the learning results obtained by using MMA better than those 
using image media? The results showed that the use of MMA is better than the use of image media. The 
average N-gain value for MMA is 0.75, whereas the average N-gain value for image media is 0.26.

attitude of supporting the materials and learning; 
8) building relationships with other students and 
instructors; 9) increasing memory of the materials; 
10) improving understanding; 11) helping develop 
creativity; 12) stimulating the flow of ideas; 13) 
helping developing deeper learning; 14) provid-
ing opportunity for freedom of expression; 15) 
helping collaboration; 16) inspiring and motivat-
ing students; 17) making learning fun; 18) setting 
the right/comfortable mood; 19) reducing anxiety 
and tension while studying difficult topics; and 20) 
making visual images impressive (Berk, 2009).

Development of learning tools is currently easy, 
so the trend of teachers designing and implement-
ing their own homemade animation will continue. 
This development trend is easily combined with a 
broader understanding of how these tools can help 
the learning process, so the use of animation and 
simulations in the classroom will continue to grow 
(Falvo, 2008). The use of multimedia in learning 
is very helpful for learning processes (Munir and 
Zaman, 1998). As a complete media, multimedia 
technology is able to develop the power of imagi-
nation, creativity, fantasy, and emotions of stu-
dents in a positive direction. Students’ learning 
outcomes after the use of macromedia flash-based 
multimedia applications for the learning of com-
puter network topology increase compared with 
outcomes of students’ learning without the use of 
macromedia flash-based multimedia applications 
(Bisono, 2013).

When a media can explain electroplating in 
detail, it is expected that the media can facilitate the 
students to understand the topic. Learning using 
MMA aims to illustrate the actual electroplating 

1 INTRODUCTION

In the learning process, learning media is one of 
the important determinants of the quality of 
learning outcomes. Learning media is needed so 
that teaching materials presented can be under-
stood by learners. Computer-based learning media 
developed over time is appropriate for assisting 
the learning process in order to produce optimum 
quality learning. Computer-based learning media, 
with a variety of images, text, sound, and video 
(multimedia), is expected to stimulate learners and 
to improve learning quality.

The use of CD-ROM interactive multimedia, 
with a variety of learning activities, is more effec-
tive than print media, with face-to-face activity, and 
online learning media (Dikshit et al., 2013). Use of 
interactive multimedia has been proved to improve 
scientific generic skills and problem-solving skills 
of prospective vocational teachers (Widodo, 2010). 
Use of multimedia animation (MMA) has been 
shown to improve the reading skills of vocational 
students (Anam and Khumaedi, 2009) and the 
outcomes of learning on the assembly and instal-
lation of the brake system (Harsono and Samsudi, 
2009).

Multimedia in learning is widely used because it 
has many advantages. Twenty learning values that 
can potentially be produced using multimedia or 
video in the classroom include: 1) drawing students’ 
attention; 2) focusing students’ concentration; 
3) being interested in learning in the classroom; 
4) creating a sense of anticipation; 5) providing 
energy for the students for learning practice; 6) 
adding to students’ imagination; 7) enhancing the 
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conditions, especially in the case of simulation. In 
this study, the use of multimedia is applied to the 
electroplating course to determine changes in stu-
dents’ learning achievements.

2 METHOD

The increase of concept mastery can be seen from 
pretest and posttest results between the experi-
mental class and the control class. Empirical or 
observed data with a valid criterion are obtained 
through the research. This study uses an experi-
mental research method in the form of the quasi-
experimental design.

This quasi-experiment is considered to have the 
ability to provide an estimate of information cor-
rectly, approaching real experimental analysis in 
educational research. This is because subjects of 
the research are humans and the variables affect-
ing the subjects are difficult to control.

Students of Departemen Pendidikan Teknik 
Mesin, Universitas Pendidikan Indonesia, Band-
ung, Indonesia were selected for this study using 
the cluster sampling technique.

With the existence of a control group, it becomes 
much easier to know the extent of differences in 
concept mastery for students in both the control 
group and the experimental group. Table  1 tabu-
lates the research design.

Both classes were given a pretest and a posttest 
with the same questions to discover the effects of 
different treatments applied. If  there are significant 
differences between the experimental group and 
the control group, then the treatment conducted 
can be considered significantly influential.

3 RESULTS

Research was conducted on students from the Class 
of 2014 in the Departemen Pendidikan Teknik 
Mesin, Universitas Pendidikan Indonesia, and the 
control and experimental classes had 36 students 
each. Data were obtained in the form of value data 
of the results of the pretest and posttest conducted 
on the control and experimental groups. These data 

were used to describe results quantitatively, so that 
conclusions resulting from this research could be 
drawn. The format for multimedia judgment cre-
ated by the researcher is intended for assessment by 
the experts. Multimedia judgment consists of phys-
ical assessment of media and subject content of 
multimedia. Description of the data is as follows.

Data judgment by media experts in this study 
assessed multimedia design; this assessment was 
rated by the evaluators or expert lecturers of media. 
Judgment by media experts is intended to test the 
construct validity of animation multimedia design. 
Feasibility percentage indicating the feasibility of 
using MMA for teaching corrosion amounted to 
61.25%. This means that it is feasible to use this 
media for learning about metal corrosion and plat-
ing on the electroplating course material.

The minimum computer specification to run the 
MMA is: Windows XP/Vista/7, 1 GHz processor, 
1 GB RAM, 700 MB of free hard disk drive, and a 
resolution of 1024 × 768.

A draft discussion of material was prepared that 
would be presented in MMA as a tool to help stu-
dents understand the material. Multimedia presen-
tation of the material in the animation was based 
on the subject of electroplating. Once the subject 
matter for this MMA was obtained, it was pre-
sented in the form of a storyboard that was used as 
the initial design of the production of this MMA.

The development stage is the stage to create the 
MMA to be used. There are several steps to cre-
ate this MMA, namely, making interfaces, mak-
ing animation, making audio, and testing. This 
stage consists of designing the multimedia display 
by combining colors, text, animation, and audio 
so that it is easy to understand and it can make 
students interested in using MMA in the learning 
process. This multimedia development is separate 
from encoding. Encoding was performed for several 
things in this animation, including voice storage 
and animation creation. Encoding was performed 
using action script 2.0. Voice storage is intended 
to provide voice narration and sound effects that 
support MMA, whereas animation creation con-
nects and creates animation that moves according 
to what would be explained using the multimedia. 
The MMA generated is shown in Figures 1–3.

In the testing process, the animation was tested 
to identify errors in the multimedia that can be 
repaired immediately. In the implementation 
phase the students were able to use this MMA in 
the learning process. To help understand its use in 
learning the subject material, MMA was applied to 
the experimental class.

Data of pretest results of the control and experi-
mental groups were used to determine the homo-
geneity of the sample, because the pretest was 
used to investigate whether the second sample was 

Table 1. Research design.

Class Pretest Treatment Posttest

Experiment O1 XE O3

Control O2 XK O4

* Information:
XE = Treatment using animation media;
XK = Treatment using image media.
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homogeneous whereas the posttest was used to 
determine the value of N-gain. N-gain value indi-
cates an increase in the student’s ability to solve 
problems (Figure 4).

The increase in learning outcome using MMA 
(experimental class) is found to be high with an 
N-gain value of 0.75, whereas the N-gain of the 
control class is low at 0.26. Based on the earlier 
description, it can be concluded that the average 
N-gain of the experimental group is greater than 
that of the control group and improves learning 
outcomes significantly (Figure 5).

4 CONCLUSIONS

The use of MMA has many advantages because 
it is interactive and lets users imagine and visual-
ize the subject material. MMA uses narration and 
animation to help illustrate the actual simulation 
of the electroplating process.

The use of MMA can improve learning out-
comes on metal corrosion and coating on electro-
plating course material, with the average N-gain 
value of 0.75.

Figure 1. Front display of MMA screen.

Figure 2. MMA material of electroplating.

Figure 3. MMA of copper electroplating.

Figure 4. Comparison of pretest and posttest average 
scores.

Figure 5. Comparison of n-gain average scores.
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