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ABSTRACT

This research suggests a mixed method that combines quality and quantitative approaches for defining the core skills of
Vocational High School (VHS) teachers. The research method comprises of two phases. The first phase is qualitative
method, and the second phase is quantitative method. It comprises of three research phases, namely (1) collecting the
competencies standard of VHS teachers, (2) determining the framework competencies by Fuzzy Delphi technique, (3)
managing skill priorities using the method of analytical hierarchy process. Seven experts from industry, academics,
government and 50 VHS teachers from different regencies in Bali Province, Indonesia participated in this study. This
research suggests which the core competencies of VHS teachers are pedagogical, vocational, professional and

technological competencies aspect.
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1. INTRODUCTION

Vocational education in the 21st century is an
education that aims at sustainable survival with an
emphasis on the growth of life skills, job skills and
learning skills [1]. It requires teachers and students'
constructive and persuasive positions. Each student faces
complex life situations in the 21st century, full of
opportunities and challenges and uncertainties. In today's
constellation of life, students need the skills to live in
order to improve themselves, their community
efficiently, productively and with integrity.

Highly skilled education is required for the
qualifications of graduates who are ready to compete and
take up jobs in the world of work and who can achieve
satisfaction with career choices equipped with mastery of
employability skills, so that they can compete in DUDI
(Workplace). Vocational education includes instructors
who are aware and able to absorb, re-learn and unlearn
professional materials that are important to the needs of
the field of work. The contribution to vocational
education consists of students, vocational teachers and
trainers. This study would concentrate on one of the
inputs of vocational education by educators. Educators in
vocational schools are called vocational teachers.

Teachers are an important factor in the development of
VHS graduates who are ready to work and willing to
succeed in DUDI with their unique skills. Vocational
teachers are student leaders in learning and practicing
world-class work and working techniques that are both
effective and efficient [2,3].

Vocational education in Indonesia is divided into two,
namely high school education (VHS) and higher
education (Diploma). The focus of this study is on
vocational teachers. VHS teachers are categorized into
three groups, namely adaptive, normative and productive
teachers. Adaptive teachers are teachers who teach
adaptive subjects or in other words, subjects that are
fundamental and that can be created, such as
mathematics, physics and chemistry. Normative teachers
are teachers who teach normative teaching such as faith
and citizenship. In the meantime, productive teachers are
teachers who teach subject areas of expertise (vocational)
such as computer and network engineering (TKJ),
multimedia (MM) and software engineering (RPL). This
research focuses more on productive teachers.

Vocational teachers have different roles and functions
when compared to teachers in general schools.
Vocational teachers have a heavier burden in terms of
producing graduates who are not only smart in terms of
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theory, but the most important thing is to have special
skills in accordance with the competency of skills taken
in vocational schools. VHS is currently faced with very
dynamic work challenges and must be able to adapt to
DUDI's needs. Some researchers state that teacher quality
has a significant positive impact on work professional
performance [4]. The quality of vocational teachers is
very much determined by their identification clearly and
comprehensively related to the core competencies of
vocational teachers in carrying out their professional
work. Vocational teachers must be able to carry out
learning and job training for students, while teachers in
public schools only focus on the implementation of
learning.

Vocational teachers have a very significant difference
compared to general school teachers, therefore it is very
important and necessary to identify the main
competencies of a vocational teacher. The same thing
was conveyed by Estriyanto [5] that there is no specific
competency standard for vocational teachers in VHS,
which comprehensively describes the specific work
competencies of productive teachers in VHS
(occupational-specific competency). Not yet explained in
a clear, detailed and comprehensive manner have an
impact on the quality of the professional development of
vocational teachers' work. Vocational teachers clearly
have specific competency standards and are not the same
as teacher competency standards in public schools, this
can be seen from the learning objectives they carry out,
DUDI's involvement in the implementation of learning
and job training, cooperation patterns with DUDI, work
skills (hands-on on practice), communication, and
required working knowledge (vocational knowledge)
that is relevant and integrated with the material being
taught.

Several strategic issues related to improving the
quality of vocational education are: (1) increasing the
skills and quality of learning by educators; (2) improving
teacher qualifications by teacher guidance; (3)
reinforcing the vocational teacher management system.
The situation in the field shows that vocational teachers
come from instructors who teach non-productive
subjects. This is a problem of the central government, on
the pretext of continuing to obtain certification as
teachers so that they receive the responsibility of teaching
productive subjects which actually need professional
insight and expertise. According to Estriyanto [5] , the
State of Indonesia is urged to formulate standards of
competency that are applicable to the wvocational
education in its country.

On the basis of the above described problems
(empirical research analysis), this study is define and
clearly and comprehensively describe the core skills of
vocational teachers (productive teachers in the VHS) in
every aspect, domain and competency indicator which is
adjusted to be implemented. VVocational education in the
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21st century. We defined the problem from the issues
described above:

a. The competence structure for skilled teachers
specifically for effective teachers is not transparent
and comprehensive.

b. The skills criteria outlined in the Instruction of the
Minister of National Education are still general and
do not define the specifications of the standards of
professorial skills

¢. The competence requirements still in use today do not
correspond to the technical demands of professional
teachers in the 21st century.

2. LITERATURE REVIEW

In this study, a vocational teacher is called, namely
someone who professionally organizes teaching, learning
and work practice (TLP) in vocational schools (VHS).
The implementation of quality vocational education must
be able to be in line with developments in science and
technology as well as the dynamics of labor needs. The
success of vocational education depends on the quality of
vocational teachers who have occupation-specific skills
[6,7]. Vocational teacher professionalism is categorized
on three types of expertise: mastery of vocational
knowledge (vocational knowledge), methods of teaching
students [8]. The duties and functions of vocational
teachers in VHS consist of three main types of activities,
namely teaching, learning and work training / practical
work [9,10,11]. Mastery of vocational knowledge is
divided into mastery of concepts, structure and concept
theory. The mastery of professional knowledge is not
only a matter of mastery of material, but most
importantly teachers need to understand job knowledge,
mastery and competence in professional skills [12].

Technological Development

Chanain VET Teacher
18ing New Roles . .
Puradigm of | 2 Education Policy
Learning Competence Requirement

Lahour Market Development

Figure 1. Factors cause changes in vocational teacher
competencies

Vocational teacher competency standards are very
different from teacher competency standards in general
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schools. Vocational teachers' competency standards are
more complex for teachers in public schools [13].
Professional vocational education teachers must have
integrity, adequate knowledge in accordance with their
fields, a commendable character, competence, and even
have to follow good education, not just training (not only
trained but educated).

3. METHOD

In this analysis, the combined methodology
comprises qualitative and quantitative methods used in a
study to make the data collected more detailed accurate,
reliable and objective[14]. The first order in this analysis
uses qualitative approaches and the second order in this
study employs quantitative methods. Additional research
designs and extension are used in the qualitative process.
The replication extension research architecture is
generally called free and expansion in qualitative
methods. In qualitative research, vocational teacher
competency criteria was be determined using
complementary and expansionary design analysis,
namely the existence of replication [15]. This research
was be conducted in all vocational schools in Bali
province, especially VHS with ICT expertise
competency. The implementation of this research has
been estimated for 8 (eight) months, starting from April
to early November 2020.

3.1 Analysis and Data Sampling

In accordance with the methods used in this study,
namely AHP and Fuzzy Delphi, it is stated that the
sample used is a sample that is considered an expert in
accordance with its field. AHP and Fuzzy Delphi require
an expert as a sample who gave weight to the proposed
criteria. The sampling method suitable for this method is
purposive sampling. From the total population of
vocational teachers, there are 557 people. Purposive
sampling was be taken from this population for sampling.
Purposive sampling is used to obtain factual data that is
adjusted to the study of the problems in this study.

Some of the criteria that were be the subject of this
research are as follows:

a. Experts from academia, local government (Education
Authorities of Bali Province), outstanding vocational
teachers as informants. The number of informants
who were be involved in this research is eight (8)
experts from academia, local government, and
vocational teachers who have high credibility.

b. Productive ICT teachers at VHS in Bali province,
who have the following criteria with a minimum rank
of 111/ b and 5 years of teaching experience and have
participated in teacher certification, are named the
head of the MGMP for each skill competency. With a
total of about 20 vocational teachers.
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3.2 Data Collecting

Data collection techniques in this study are divided
into data collection techniques in the first phase, namely
the qualitative approach stage (literature study, Focus
Group Discussion (FGD) and in-depth interviews) and
data collection techniques at the quantitative approach
stage (instrument / questionnaire).

3.3 Data analysis technique

In the first phase, a qualitative approach was be
carried out using taxonomy (Hierarchical classification
based on levels) and domain analysis technigues
(taxonomy and domain analysis). The data analysis
techniques used in the second stage using a quantitative
approach are as Fuzzy Delphi and AHP formulas as tools.
Carrying out the filtering process and determine the
priority / ranking of vocational teacher competencies
through Fuzzy Delphi and AHP questionnaires. This
formula uses only one survey round, and uses a specific
question type for each survey item (pairwise comparison
technique). Fuzzy Delphi and AHP techniques, use the
opinion of experts to confirm how important the
competencies needed by vocational teachers in VHS.
Experts were invited to fulfil the Fuzzy Delphi
questionnaire. This study analyses the importance of the
items in the draft competency standards that have been
produced for vocational teachers by referring to the total
score generated from the defuzzification calculation, and
then assigns each of the most important competency
score weights through a panel discussion. The AHP
technique calculates the weight to reconfirm the
competency criteria that have been generated from the
Fuzzy Delphi calculation. Researchers used the expert
choice v.11 software to calculate the competency of
priority.

3.3.1. Fuzzy Delphi Method

In the first phase, the survey were accumulated by
feedbacks to decide if adjustments are required. Thus the
triangular fuzzy numbers are employed to approximate
and identify the following.

wij = (lij ,mij,uij) LR (1)

lj=Min(lij),i=1,..n; j=1,..m (2)
(MET._ omij )1

mj=————,i=1,..n; ji=1l.m (3)

¥

uj =Max(uijl,i=1,..n; j=1..m (C))

While n is the total quantity of experts and represent
the quantity of vocational teacher skills requirements.
Then the fuzzy weight number obtained from second step
cannot be applied for direct comparison. This analysis
therefore used the varying mean and spread method,[18]
translating the findings into a limited number of Of;

230



ATLANTIS

PRESS

wjt+mj+ij

Ofj=——, (5)

The experts subsequently set a criterion. The level is
defined to r = 0,7 [18] for evaluating the required teacher
skills. If O f; < r, the requirements of professional
teachers' competence must be chosen and if Of; <r, then
the parameters for professional teacher competence must
be omitted.

3.3.2. Analytic Hierarchy Process (AHP)

A framework of hierarchy is also formed based on the
skills configuration of educators built into the Fuzzy
Delphi technique, and afterwards the research aim was
proposed. The goals are to pick the best skilled instructor
skills. For the first step of the AHP process, the input is
given by pair comparisons and the proportional weight of
each variable is generated at levels 1 and 2[19].
W = (W1,W2,..,wWn)T , where W is the specific
proportional weight vector and represents the number of
components.The matrix of the pairwise comparisons is
presented below.

V1l w1l )
wi wa| [W1

AW=|: ™ B b4 B
wa vl lyy
W1l Wn

@

n and W are referred to as the eigenvalue value in the
matrix algebra and the right eigenvector of matrix A. The
measured matrix A therefore includes contradictions. The

estimate of W (referred to as W) is identical to

AxW=24,..xW -
Where 4 is the pairwise comparison of the matrix
examined,” max is the highest value of A and W is its
right eigenvector. The Consistency Index (Cl), the first
measure of the accuracy of pair comparisons, is thus
developed for the second stage in order to make sure test
reliability. Below is the method for calculating the index.

C‘r — flmax_ n
n-1
©)
The last step of further analysis is its consistency ration
(CR), in which ACI is the average index of random
weights[20]:

cl
— - a

CR = o X 100% @

If the CR value is less than 0.1, it is eligible for the

consistency ration[20]. The paired comparison must be
adjusted.
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4. RESULTS AND DISCUSSION

The competence of vocational teachers consists of
pedagogical, professional knowledge and skills related to
the delivery of vocational subjects, vocational learning
and competencies and utilizing technology in their work
and life to make gradual improvements and continue
professional development [16,17]. Review literature
studies related to the competency framework of VHS
instructors and offer four attributes, namely: pedagogical,
professional, vocational and technological competences.
Each of attributes covers several domains and each
domain is separated by sub-domains. Attribute of
pedagogical competence cover 13 domain areas and 34
sub domain measures, aspects of professional
competence include 3 domain areas and 7 sub domain
criteria, aspects of vocational competence cover 3 fields
and 8 sub domain measures, aspects of technological
competence cover 4 fields. The results of these steps are
called the draft VHS teacher competency framework.
From Figure 2 below, then it determines the sub-domain
criteria in each domain: (1) pedagogical; (2) professional;
(3) vocational; (4) technology using domain analysis and
taxonomic analysis.

Competencies of Vocational

Technical Teacher
PIANN
TN T~
// / ‘\\ ™~
- / ‘ ~-
/' / N \\
e / .
& ¥ kY 3
Pedagogical Professional Vocational Technological

Figure 2. Initial Construction of Vocational Teacher
Competencies

In competency structure, it gives a comprehensive
and detailed review of the competencies for VHS
educators involving pedagogical experience and skills. In
this study proposed: (1) vocational competence; (2)
technological competence as an aspect of the vocational
teacher competency framework. It also proposes: (1) a
learning environment based on industrial settings; (2)
guidance and supervision internship program; (3)
administration; (4) application; (5) vocational experience
and skills; (6) entrepreneurship; (7) networking &
collaboration.

In this analysis, the Analytical Hierarchy Process
(AHP) uses the competence dimensions of skilled
teachers to define the significance of each area. The
outcomes of AHP analysis show the four aspects that are
classified from the most important to the slightest
important are: pedagogic competence (0.466), vocational
competence (0.300), professional competence (0.172)
and technological competence (0.063). Pedagogical skill
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is a primary qualification in vocational education and
training.

Table 1. Competency Weight

Aspect Weight Ranking
Pedagogical 0.466 1
Vocational 0.300 2
Professional 0.172 3
Corresponding 0.063 4

Based on the assessment of expert opinion, it is
concluded that the pedagogical aspect is the most
important competency aspect for VHS teachers.
Teaching skills, instructional skills, communication and
language, self-reflecting and developing skills,
administration, teaching knowledge such as (finding
goals, content, strategies, media, evaluation and
assessment), based on curricula knowledge on industry
needs. The technical competence of the experts is the
most important. This means that additional experience
and abilities in technical training are technological skills.
Technology as a method in teaching and learning is only
additional but also essential.

For VHS teacher competencies, pedagogical
competence is considered the most important aspect of
VHS teachers. Among the pedagogic competencies, the
most important domain aspects are the implementation of
teaching and learning and practical work skills (0.131),
mastery of the head of vocational learning (0.123),
facilitating the development of the potential of students
(0.113), the learning atmosphere (0.096), evaluation and
assessment. (0.089), industry-based curriculum (0.086).
Among vocational competencies (0.300), the most
important domain aspects are vocational knowledge and
skills (0.513), networking and collaboration (0.278) and
entrepreneurship (0, 209). In professional competence
(0.172), the most important domain aspects are mastery
of content application (0.447), mastery of content
knowledge and concepts (0.323) and continuous
professional development (0.230). Finally, the least
important aspect is technological competence, including
the use and utilization of ICT to improve learning (0.678)
is the most important.

In the vocational aspect, the most important
competence is technical experience and competence.
Regarded on the assessment of experts, it is stated that
vocational teachers must have good knowledge related to
work knowledge which includes: (1) factual work
knowledge such as work culture, work challenges in the
future world of work; (2) conceptual work; (3) work
procedure in the form of work instructions, providing an
explanation regarding the mechanism for using work
tools; (4) technical skills. In this competency, it does not
only emphasize the delivery of theory but the most
important thing is how to provide industry experience in
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teaching and learning activities. Vocational teachers must
be successful as role models in technical and practical
mastery.

In the professional aspect, specialization is not only a
dominance of concept-knowledge but the most important
thing is how the implementation of material can be
guided and integrated with the industrial context. This
competency also emphasizes responsiveness and being
proactive with changing skills demands in the industry.
Vocational teachers must update and improve their
knowledge and skills related to the demands of skills in
the industry, so that they can always develop content that
is oriented, connected and integrated with the industry.

In the technological aspect, the core competency is
utilizing and using ICT as a learning aid. VHS teachers
must be familiar and have good skills in using ICT. ICT
in vocational education can serve as a reference source
material and as a teaching aid. For example: using and
utilizing network system installation software
applications and administrators to help students
understand the backbone network system. By using ICT,
students and teachers can learn more flexibly, ICT allows
anyone to access information and learning materials from
anywhere and anytime. In addition, the use of ICT as a
teaching aid and a source of reference material will
provide an effective learning experience for students.

4. CONCLUSIONS

Vocational school teacher competency standards
cover four competency aspects: (1) pedagogical aspects;
(2) professional aspects; (3) vocational aspects; (4)
technological aspects. There are many domains in every
aspect.

Aspects of pedagogy are: (1) the ability to recognize
student personalities; (2) mastery of acquiring in
vocational training; (3) mastery of curriculum
development based on industrial needs; (4) mastery of
learning environment implementation; (5) mastery of
teaching, learning and practical work; (6) ability in
assistance and supervision internship program; (7) the
ability to accelerate the improvement of student potential;
(8) communication skills; (9) mastery of evaluation &
assessment; (10) ability to perform reflective actions;
(11) administration.

Professional aspects include: (1) mastery of content
knowledge; (2) mastery of content application; (3) able
to carry out self-development in a sustainable manner.
Vocational aspects of the field are: (1) mastery of
vocational knowledge & skills; (2) entrepreneurship; (3)
the ability to network and collaborate. Technological
aspects are: (1) capacity to access and exploit ICT for
learning; (2) capacity to use and employ of ICT for
assessment and evaluation; (3) capacity to employ and
utilize ICT to communicate; (4) capacity to employ and
utilize of ICT for self-development. There are also
multiple subdomains for each domain.

232



ATLANTIS

PRESS

ACKNOWLEDGMENTS

This work was supported by The Universitas Pendidikan
Ganesha DIPA Funding allocation budgeting.

REFERENCES

[1] E. Hyland, T. Reconstructing Vocational Education
and Training for the 21st Century, SAGE Open,
2014. DOI:
https://doi.org/10.1177/2158244013520610

[2] P. Sudira, Filosofi dan Teori Pendidikan VVokasi dan
Kejuruan, Journal of Chemical Information and
Modeling, 2012. DOl:
https://doi.org/10.1017/CB0O9781107415324.004

[3] P. Sudira, VHS kearifan lokal Tri Hita Karana
(THK), Jurnal Pendidikan Vokasi 2(2) (2012).

[4] F. Caena, Teacher Competence Frameworks in
Europe : policy-as-discourse and policy-as-practice,
49(3), 2014, DOl:
https://doi.org/10.1111/ejed.12088

[5] Y. Estriyanto, The Missing Productive Vocational
High School Teacher Competency Standard in The
Indonesian, Journal of Technical Education and
Training 9(1) (2017).

[6] R. Maclean, M. Pavlova, Skills development for
employability (TVET) in higher education: Issues
and challenges, Journal of Asian Public Policy 4(3)
(2011) 321-330.

[7] M. Pilz, B. Krisanthan, B. Michalik, L. Zenner, and
J. Li, Learning for life and/or work: The status quo
of pre-vocational education in India, China,
Germany and the USA., Research in Comparative
and International Education 11(2) (2016) 117-134.

[8] J. S. B. Nze, J. Ginestié, Technical and vocational
teaching and training in Gabon: how future teachers
build their vocational identity?, International
journal of technology and design education 22(3)
(2012) 399-416.

[9] D.S. Wahyuni, K. Agustini, I G. P. Sindu, and N.
Sugihartini, Analysis on vocational high school
teacher competency gaps: implication for VHS
teacher training needs, In: Journal of Physics:
Conference Series, IOP Publishing, Vol. 1516, No.
1, 2020, pp. 012051.

[10] D. Wahyuni, P. Sudira, K. Agustini, and G. Ariadi,
The effect of external learning on vocational high
school performance with mediating role of
instructional agility and product innovation efficacy
in Indonesia, Management Science Letters 10(16)
(2020) 3931-3940.

Advances in Social Science, Education and Humanities Research, volume 540

[11] G. Ariadi, S. Surachman, S. Sumiati, and F.
Rohman, The effect of strategic external integration
on financial performance with mediating role of
manufacturing flexibility: Evidence from bottled
drinking industry in Indonesia, Management
Science Letters 10(15) (2020) 3495-3506.

[12] S. Kdpsén, and P. Andersson, Reformation of VET
and demands on teachers’ subject knowledge—
Swedish vocational teachers’ recurrent participation
in a national CPD initiative, Journal of Education
and Work 30(1) (2017) 69-83.

[13] Z. Polat, S. Uzmanoglu, N. C. Isgdren, A. Cinar,
N.Tektas, B. Oral, ... and D. Oznaz, Internship
education  analysis of  vocational  school
students, Procedia-Social and Behavioral Sciences
2(2) (2010) 3452-3456.

[14] J. W. Creswell, A concise introduction to mixed
methods research, SAGE publications, 2014.

[15] A. G. Watts, The relationship of career guidance to
VET. National Institute for Careers Education and
Counselling (OECD Report), Cambridge: OECD,
2009. Retrieved from  http://www.  oecd.
org/edu/skills-beyond-school/44246616. Pdf.

[16] M. K. Omar, M. A. Arifin, R. M. Rasdi, Mohd, M.,
A. M. R. Anuar, and M. H. M Puad, The Dynamics
of Disposition in the Teaching Profession:
Exploring Narrative from Technical and Vocational
Education and Training (TVET) Teachers,
International Journal of Recent Technology and
Engineering (IJRTE) Volume-7, Issue-6S5, 2019.

[17] J. Juhasovd, Development of key competencies of
pupils technical vocational education, Journal of
Technology and Information Education 6(2) (2014)
79.

[18] A. Habibi, FF. Jahantigh, and A. Sarafrazi, Fuzzy
Delphi Technique for Forecasting and Screening
Items, Asian Journal of Research in Business
Economics and Management 5(2) (2015) 130-143.

[19] T. L. Saaty, Decision making for leaders: The
analytic hierarchy process for decisions in a
complex world, Pittsburgh: RWS Publications,
1990.

[20] T. Kleickmann, D. Richter, M. Kunter, J. Elsner, M.
Besser, S. Krauss, and J. Baumert, Teachers’
Content Knowledge and Pedagogical Content
Knowledge: The Role of Structural Differences in
Teacher Education, Journal of Teacher Education,
64(1) (2012) 90-106.

233


https://doi.org/10.1177/2158244013520610
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1111/ejed.12088

