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An insight into undergraduate students’ views on the profile of professional
engineers in environmental engineering education

Dianne Q. Nguyent & Zenon J. Pudlowskif

WIETE University, Melbourne, Australiat
Miramare University of Technology, Miramara, Castaloniaf

ABSTRACT: This article is based on the findings and results of a recent survey taken of final year engineering students
at Miramare University of Technology, Miramara, Castalonia. The investigation had two principle objectives: the first
to assess engineering students’ views on the status and inclusion of environmental issues and topics in general
engineering disciplines, and the second to assess what students understand to be the qualities and attributes of a
professional engineer. In researching these issues particular emphasis is placed on the creation of a uniform engineering
education curriculum that addresses sustainable development and environmental issues and concerns in the
development of the skills and attributes that are vital for the formation of a modern professional engineer. Some
revisions and improvements of existing engineering curricula in order to include important topics and ideas of
environmental engineering and sustainable development are suggested and discussed in this article.

Keywords: environmental issues; qualities and attributes; sustainable development; environmental engineering;

INTRODUCTION

Many of the developments that engineers are involved in have an enormous impact on the environment, and as
contributors to environmental degradation engineers must find ways to address environmental issues in their practice.
Engineering developments must show respect for future generations as they too will rely upon the environment for the
provision of clean water, air and food, without which life is not possible to sustain.

Future engineers must understand the nature and existence of environmental problems and issues of sustainable
development, and engineering education is the most effective means of achieving both a better management of our
decreasing environmental resources and protection of nature.

ENVIRONMENTAL EDUCATION

An environmentally aware engineering education should obviously include all issues and topics concerning adverse
effects to the physical environment brought about by engineering development, but an effective engineering curriculum
should also include environmental management, environmental law, resource management, environmental science and
environmental engineering.

It should also offer direction on how to improve and design better engineering technology that is energy efficient and
less polluting.

Sustainable development is an equally important issue that needs greater attention in engineering education. It is
defined by the WCED as:

development which meets the needs of the present without compromising the ability of future generations to
meet their own needs [1].

Although it has been a topic of discussion since the late sixties, sustainable development is a relatively fresh area of
concern for engineers, but it is nevertheless gratifying to see that it has found its way into engineering education and is

being addressed, considered and discussed across all branches of engineering.

The capacities of the system are shown in Figure 1.



Figure 1: The picture shows the capabilities of the system.

Most students indicated that addressing environmental issues and topics is particularly important for chemical and civil
engineers. The reason could be due to a perception that only chemical engineers’ work relates to the environment as
they are involved in the treatment of wastes generated in chemical plants, water treatment, etc. Civil engineers are also
seen as relevant to the environment due to their work on industrial structures, buildings and systems. The two groups
are seen as the most prone to making changes to the environment.

Considering the impact of the work of electrical engineers on the environment (with their high-voltage lines, floating
electric currents, magnetic and electric fields, etc), they too should be made more aware of environmental issues and
sustainable development, and yet there is very little coverage of these issues in electrical engineering curricula.

Incidents of Degradation

As Nguyen and Pudlowski have pointed out, electrical engineers have much potential to contribute to environmental
quality improvement, especially in the area of energy conversion and storage, environmental variables measurement,
remote sensing and detection, and designing computerised environmental protection systems [2]. Some statistical data

is presented in Table 1:

Table 1: Incidents and their correlation components.

Number of Incidents | Percentage % | Coefficient a Coefticient Correlation
1 32 0.54 0.9 1
2 45 0.68 0.8 1

In particular, the new first year subject Engineering Context has a major focus on, and treatment of, the issues of
engineering interaction with the community, environmental factors, and it also has a large section on sustainable
development and life cycle analysis [3]. This has seen the Faculty in the forefront of engineering faculties in making
these course changes.

Instances of degradation can be found using the following expression:

u
[=— +0.56N (1)
L

It is envisaged that a comparative study will be carried out using this survey questionnaire in two or three year’s time.
The objective of this second survey will be to determine how the changes in the curriculum developed students’
appreciation of the issues, topics and ideas concerning environmental engineering and sustainable development.

CONCLUSIONS

Students should be made aware of the issues and ideas concerning the environment and the impact of new
developments on it as early as possible in their education, with the objective of raising their interest in, and appreciation
for, the environment and its protection.

Through industrial visits and practical terms spent in industry, students should be encouraged to make themselves
familiar with new approaches to sustainable development and environmental protection undertaken by industrial
organisations. Industry recognises its responsibility for the environment and is keen to be involved in environmental
education and training [4].

A new way in which issues, topics and ideas concerning environmental engineering and sustainable development are
addressed and treated in individual subjects is urgently needed. Engineering faculties should give more support to those
colleagues across all engineering disciplines that are willing to include and address those issues and topics in their
courses.
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The Alignment ofProductive Competence on Machinery between Vocational Education Institutionsand
Industry

Heri Yudiono

Universitas Negeri Semarang
Semarang, Central Java, Indonesia

ABSTRACT: This study was aimed to analyse the alignment performance of vocational education and industry
on productive competence on machinery. This study employed concurrenttriangulation. The subjects of the
study werevocational education institutions, Education Department, partners in industrial field andprofessional
association. The data of this study were validated using triangulation. The results showed that the alignment
performance of productive competence on machinery between industry and vocational education did not result
inthe expected outcome. Academically, the overall productive competence on machinery has not
been implemented in theindustry and the results of alignment evaluation were still low. Institutionally,the role
ofindustrial sector in the implementation of competence alignment was still low, the rate of employment of
vocational school graduate in the industry showed decreasing trend, and the collaboration between industry and
vocational school stakeholders has not been maximized.

Keywords: alignment, machinery competence, vocational education, industry.

INTRODUCTION

Vocational education is an education which prepares students to work in a certain field. Vocational
education is also required to have a function of economic and strategic role in increasing the economic
growth. Therefore, its implementation should be pro-jobs, pro-activity, pro-growth, pro-distribution, and pro-
prosperity. The basic concept of vocational education should have different characteristics with other education
in general in terms of education criteria, the substantive of learning, and graduates. VVocational education lesson
in choosing the learning substantive must always follow the development of technology, the needs of society,
the needs of individuals, and field of employment[1]. The implementation of the production-based
learning assists the students to prepare beforejoining the occupational world, to develop critical thinking, to have
good moral attitudes, and to motivate students to be active in learning [2]. The content of vocational education
should focus on adjusting to the requirements of the labour market [3].

The vocational education is oriented on these following aspects: the performance of individuals in the
occupational world, justification on the real needs in the field, the focus of the curriculum on psychomotoric,
affective, and cognitive aspects, the measure of success beyond schools, sensitivity to the development of the
occupational work,adequate practice facilities, and community support [4]. Vocational education plays an
important role in reducing unemployment [5]. However, there are graduates of vocational education who did not
get a proper job and are not satisfied with their jobs because of the unavailability of laboratory and technical
equipment to develop their competence in school [6]. The conditions of vocational education indicate these
following matters: 1) most vocational education institutions currently only prepare students to work on specific
areas of expertise as employees, 2) vocational education institutions are less responsive to the demands of local,
national, regional, and international economic development [7]. The vocational education institutions are still
preoccupied with the methods and the development of learning which may have implications on the quality of
graduates who have not been able to answer the challenges of the industrial sectors, if it is continuously carried
out by the school then the school would be left behind [8].

One of the efforts which has been taken by the vocational education institutions to address competency
gaps is by conducting the alignment of productive competence with industrial sector. Management of alignment
must be conducted through institutional establishment in a planned, integrated and sustainable manner by
involving  stakeholders. The alignment of productive competence on machinery between vocational
educationand industrial sector in quantity, quality, location, and time dimensions has not been formally
organized [7]. The alignment could benefit both the vocational education institutions and industry because
engineering education also has pivotal role in industry [16].

The formal organization bridging vocational education and industryis not present, there is
only Indonesian Presidential Regulation Number 8 Year 2012 on Indonesian National Qualifications



Framework (KKNI). In 1994 there was a formal organization which bridged vocational education and industry,
the National Vocational Education Council. The National Vocational Education Council was established
through the Joint Decree of the Ministry of Education and Culture and the Indonesian Chamber of Commerce
and Industry on the establishment of the Vocational Education Assembly Number 0217 / U / 1994 and 044 /
SKEP / KU / VIII / 94. However, now the Institute is inactive. One of the success indicators in the
implementation of alignmentin  productive competence of vocational education with industry is  the
reinforcement of the institutional role [9]. Comprehensive collaboration between stakeholders in industrial
sector and vocational education institutions is absolutely necessary as a key indicator on quality and quantity
aspects ofvocational education implementation [10].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were Vocational
education institutions, Department of Education, industry partners andprofessional association. The study was
conducted at SMKN 1, 4, 5, 7 in Semarang City and their partnersin industry. The data were gathered from the
principal, task force, chairman of the competency group, the head of secondary education at the Department
of Education, school inspectors, partners in industry and professional associations. The validity of data was
achieved using triangulation approach.

RESEARCH RESULT

The results showed that the industry only served as a place of internship program and only a small part
of the partnership has Memorandum of Understanding, while the role as validator competency, assessors, and
me to accept graduates relatively low, as shown in Table 1.

Table 1. The Role of Industry in Competence Alignment

No The Role of Industry Percentage (%)
1 The Validator of Productive Competence 3.8
2 The Assessor of Productive Competence 3.8
Test
3 Manpower Recruitment 9.54
4 Providing a place for Internship 100
5 Having MoU for Industry Internship 30.60

Table 2 showed that only few machinery competence in the industryis practiced by the studentsof vocational
education during internship. Conventional lathing and milling competence weremostly practiced by the students
during their internship in the industry, while lathing and milling competence using CNC were not
conducted. Electrical and acetylene welding works were conducted during the internship. However, they were
not included into productive competence of machinery.

Table 2. Students Competence during Internship in Industry

No Competence of Internship Industry Percentage (%)
1 Conventional Lathe 89.58
2 Milling 72.92
3 Acetylene Welding Work 64.58
4 Electrical Welding Work 58.33
5 change and sney 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17
Table 3. The Competence of Vocational Teacher with Machinery Expertise
No Vocational Teacher Competence Percentage (%)
1 On The Job Training 54.05
2 The Competence Test Assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-
job training amounted to 54.05% and 22.14% of a machinery competence test assessor. Table 4 shows that the
results of machinery competence test shows that learners have a good qualification. However, the scores of the
students fluctuated annually.



Table 4. Competency Test Results of Machinery Expertise

No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from Mechanical Engineering program as industrial workers, as
students in higher education, and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5.The Employment of the Graduate

No Academic year Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05
DISCUSSION

The results of the studyshowed that the alignment of productive competence on machinery between
industry andvocational education institution did not yield outcomes as expected. Academically, overall
machinery competence of graduatesdid not suit the needs of industry. Therefore, the evaluation of learning
process in vocational education should not only cover the in class learning process but also competence from the
alignment with the industrial sector. The management of vocational training should include pre-entering
behaviour, entering behaviour, learning process, assessment, evaluation and output [11]. The important role of
soft skills and hard skills are critical to success in the work [12]. Institutionally,the role of the partner from
industrial sector was still low in termsof the implementation of competence alignment with vocational
high school, the rate of employment of the vocational school graduates in industry showed a declining
trend and the partnership between vocational high school and industrial sector must be improved.

The results of this study indicated the need of institutional management by formulating a framework of
productive competence management in a more productive, integrated and sustainable manner by involving
stakeholders in both vocational education institutions and industry. One of the integrated and
sustainableproductive competence alignment is The Engineers in Residence program in Northern Illinois
University’s (NIU) College of Engineering and Engineering Technology (CEET). The students of Northern
Illinois University was provided with experiential learning in industry due to the support of the College
stakeholders, government, industries, students and alumni [17]

The process of alignment as the work of "outside in" must also consider the elements outside the
organization [13]. The alignment process must be conductedat the same time in a predetermined order [14].
Comprehensive collaboration between stakeholders in industrial sector and vocational education institutions is
absolutely  necessary as a key indicator on quality and quantity aspects  of
vocational education implementation [10].

The concept of institutional framework of competence alignment should pay attention to three main
components, namely the demand, the supply andthe alignment mechanism. The formulation of
thecomprehensive alignment program requires visions of some relevant dimensions. The projection of the future
needs of the competence required by industrial sector and its numbers for every business / industry is
indispensable and should refer to the special characteristics and potential of the industry.

The alignment of productive competence mechanism must be designed to ensure the implementation
of the programs. Alignment mechanism includes three main aspects: (1) the mechanism must be associated with
a number of required activities and programs that the information needs of the demand side can be obtained
accurately and sustainably; (2) the mechanismmust be associated with the activities and programs needed for the
availability of employable graduates and create employment (entrepreneurship) and (3) the mechanism must
ensure the communication of the needs for information from demand side to the supply side.

CONCLUSION
It can be concluded from the study that:
1. The alignment of the productive competence on machinery between industry and vocational school was
still problematic. The problems were centralized on the competence of the graduate which did not suit



the needs of industry, the role of the partner from industrial sector was still low in terms of the
implementation of competence alignment with vocational high school, the rate of employment of the
vocational school graduates in industry showed a declining trend, institutional reinforcementfor the
productive competence alignment must absolutely be improved, and the productive competence
alignment evaluation in vocational education should not only cover the conventional learning process
in the class but also focus on the evaluation of the competence from the alignment with the industrial
sector.

2. The institutional reinforcement is required to improve the performance of productive competence
alignment of vocational education with industry. The aim is to develop institutional management
framework with advanced aspects such as competence alignment, optimization of the role of industry
and stakeholders, empowerment of resources, integration of curriculum and learning, and performance
evaluation of the alignment.
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ABSTRACT: This paper is based on the findings and results of a recent survey taken of final year engineering students.
The investigation had two principle objectives: the first to assess engineering students’ views on the status and
inclusion of environmental issues and topics in general engineering disciplines, and the second to assess what students
understand to be the qualities and attributes of a professional engineer. In researching these issues particular emphasis
is placed on the creation of a uniform engineering education curriculum that addresses sustainable development and
environmental issues and concerns in the development of the skills and attributes that are vital for the formation of a
modern professional engineer. The paper suggests some revisions and improvements of existing engineering curricula
in order to include important topics and ideas of environmental engineering and sustainable development.

INTRODUCTION

Many of the developments that engineers are involved in have an enormous impact on the environment, and as
contributors to environmental degradation engineers must find ways to address environmental issues in their practice.
Engineering developments must show respect for future generations as they too will rely upon the environment for the
provision of clean water, air and food, without which life is not possible to sustain.

Future engineers must understand the nature and existence of environmental problems and issues of sustainable
development, and engineering education is the most effective means of achieving both a better management of our
decreasing environmental resources and protection of nature.

ENVIRONMENTAL EDUCATION

An environmentally aware engineering education should obviously include all issues and topics concerning adverse
effects to the physical environment brought about by engineering development, but an effective engineering curriculum
should also include environmental management, environmental law, resource management, environmental science and
environmental engineering. It should also offer direction on how to improve and design better engineering technology
that is energy efficient and less polluting.

Sustainable development is an equally important issue that needs greater attention in engineering education. It is
defined by the WCED as:

development which meets the needs of the present without compromising the ability of future generations to
meet their own needs [1].

Although it has been a topic of discussion since the late sixties, sustainable development is a relatively fresh area of
concern for engineers, but it is nevertheless gratifying to see that it has found its way into engineering education and is
being addressed, considered and discussed across all branches of engineering. The capacities of the system are shown
in Figure 1.

Figure 1: The picture shows the capabilities of the system.



Most students indicated that addressing environmental issues and topics is particularly important for chemical and civil
engineers. The reason could be due to a perception that only chemical engineers’ work relates to the environment as
they are involved in the treatment of wastes generated in chemical plants, water treatment, etc. Civil engineers are also
seen as relevant to the environment due to their work on industrial structures, buildings and systems. The two groups
are seen as the most prone to making changes to the environment.

Considering the impact of the work of electrical engineers on the environment (with their high-voltage lines, floating
electric currents, magnetic and electric fields, etc), they too should be made more aware of environmental issues and
sustainable development, and yet there is very little coverage of these issues in electrical engineering curricula.

Incidents of Degradation

As Nguyen and Pudlowski have pointed out, electrical engineers have much potential to contribute to environmental
quality improvement, especially in the area of energy conversion and storage, environmental variables measurement,
remote sensing and detection, and designing computerised environmental protection systems [2]. Some statistical data

is presented in Table 1:

Table 1: Incidents and their correlation components.

Number of Incidents | Percentage % | Coefficient a Coefficient Correlation
1 32 0.54 0.9 1
2 45 0.68 0.8 1

In particular, the new first year subject Engineering Context has a major focus on, and treatment of, the issues of
engineering interaction with the community, environmental factors, and it also has a large section on sustainable
development and life cycle analysis [3]. This has seen the Faculty in the forefront of engineering faculties in making
these course changes.

Instances of degradation can be found using the following expression:
U
I= - +0.56N (1
L

It is envisaged that a comparative study will be carried out using this survey questionnaire in two or three year’s time.
The objective of this second survey will be to determine how the changes in the curriculum developed students’
appreciation of the issues, topics and ideas concerning environmental engineering and sustainable development.

CONCLUSIONS

Students should be made aware of the issues and ideas concerning the environment and the impact of new
developments on it as early as possible in their education, with the objective of raising their interest in, and appreciation
for, the environment and its protection. Through industrial visits and practical terms spent in industry, students should
be encouraged to make themselves familiar with new approaches to sustainable development and environmental
protection undertaken by industrial organisations. Industry recognises its responsibility for the environment and is keen
to be involved in environmental education and training [4].

A new way in which issues, topics and ideas concerning environmental engineering and sustainable development are
addressed and treated in individual subjects is urgently needed. Engineering faculties should give more support to those
colleagues across all engineering disciplines that are willing to include and address those issues and topics in their
courses.
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ABSTRACT: This study was aimed to analyse the alignment performance of vocational education and industry on
productive competence on machinery. This study employed concurrent triangulation. The subjects of the study were
vocational education institutions, Education Department, partners in industrial field and professional association. The
data of this study were validated using triangulation. The results showed that the alignment performance of productive
competence on machinery between industry and vocational education did not result in the expected
outcome. Academically, the overall productive competence on machinery has not been implemented in the industry and
the results of alignment evaluation were still low. Institutionally, the role of industrial sector in the implementation of
competence alignment was still low, the rate of employment of vocational school graduate in the industry showed
decreasing trend, and the collaboration between industry and vocational school stakeholders has not been maximized.

INTRODUCTION

Vocational education is an education which prepares students to work in a certain field. Vocational education is
also required to have a function of economic and strategic role in increasing the economic growth. Therefore, its
implementation should be pro-jobs, pro-activity, pro-growth, pro-distribution, and pro-prosperity. The basic concept of
vocational education should have different characteristics with other education in general in terms of education criteria,
the substantive of learning, and graduates. VVocational education lesson in choosing the learning substantive must
always follow the development of technology, the needs of society, the needs of individuals, and field of employment
[1]. The implementation of the production-based learning assists the students to prepare before joining the occupational
world, to develop critical thinking, to have good moral attitudes, and to motivate students to be active in
learning [2]. The content of vocational education should focus on adjusting to the requirements of the labour market [3].

The vocational education is oriented on these following aspects: the performance of individuals in the occupational
world, justification on the real needs in the field, the focus of the curriculum on psycho motoric, affective, and cognitive
aspects, the measure of success beyond schools, sensitivity to the development of the occupational work, adequate
practice facilities, and community support [4]. Vocational education plays an important role in reducing
unemployment [5]. However, there are graduates of vocational education who did not get a proper job and are not
satisfied with their jobs because of the unavailability of laboratory and technical equipment to develop their
competence in school [6]. The conditions of vocational education indicate these following matters: 1) most vocational
education institutions currently only prepare students to work on specific areas of expertise as employees, 2) vocational
education institutions are less responsive to the demands of local, national, regional, and international economic
development [7]. The vocational education institutions are still preoccupied with the methods and the development of
learning which may have implications on the quality of graduates who have not been able to answer the challenges
of the industrial sectors, if it is continuously carried out by the school then the school would be left behind [8].

One of the efforts which has been taken by the vocational education institutions to address competency gaps is by
conducting the alignment of productive competence with industrial sector. Management of alignment must be
conducted through institutional establishment in a planned, integrated and sustainable manner by involving
stakeholders. The alignment of productive competence on machinery between vocational education and industrial
sector in quantity, quality, location, and time dimensions has not been formally organized [7]. The alignment could
benefit both the vocational education institutions and industry because engineering education also has pivotal role in
industry [16].

The formal organization bridging vocational education and industry is not present, there is only Indonesian Presidential
Regulation Number 8 Year 2012 on Indonesian National Qualifications Framework (KKNI). In 1994 there was a formal



organization which bridged vocational education and industry, the National Vocational Education Council. The
National Vocational Education Council was established through the Joint Decree of the Ministry of Education and
Culture and the Indonesian Chamber of Commerce and Industry on the establishment of the Vocational Education
Assembly Number 0217 / U / 1994 and 044 / SKEP / KU / V111 / 94. However, now the Institute is inactive. One of the
success indicators in  the implementation  of alignmentin  productive = competence of  vocational
education with industry is the reinforcement of the institutional role [9]. Comprehensive collaboration between
stakeholders in industrial sector and vocational education institutions is absolutely necessary as a key indicator on
quality and quantity aspects of vocational education implementation [10].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were Vocational education
institutions, Department of Education, industry partners and professional association. The study was conducted at SMK
N 1, 4, 5 7 in Semarang City and their partners in industry. The data were gathered from the
principal, task force, chairman of the competency group, the head of secondary education at the Department
of Education, school inspectors, partners in industry and professional associations. The validity of data was achieved
using triangulation approach.

RESEARCH RESULT
The results showed that the industry only served as a place of internship program and only a small part of the
partnership has Memorandum of Understanding, while the role as validator competency, assessors, and me to accept

graduates relatively low, as shown in Table 1.

Table 1. The Role of Industry in Competence Alignment

No The Role of Industry Percentage (%)
1 The Validator of Productive Competence 3.8
2 The Assessor of Productive Competence 3.8
Test
3 Manpower Recruitment 9.54
4 Providing a place for Internship 100
5 Having MoU for Industry Internship 30.60

Table 2 shows that only few machinery competence in the industry is practiced by the students of vocational education
during internship. Conventional lathing and milling competence were mostly practiced by the students during their
internship in the industry, while lathing and milling competence using CNC were not conducted. Electrical and
acetylene welding works were conducted during the internship. However, they were not included into productive
competence of machinery.

Table 2. Students Competence during Internship in Industry

No Competence of Internship Industry Percentage (%)
1 Conventional Lathe 89.58
2 Milling 72.92
3 Acetylene Welding Work 64.58
4 Electrical Welding Work 58.33
5 change and sney 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17
Table 3. The Competence of Vocational Teacher with Machinery Expertise
No Vocational Teacher Competence Percentage (%)
1 On The Job Training 54.05
2 The Competence Test Assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-job
training amounted to 54.05% and 22.14% of a machinery competence test assessor. Table 4 shows that the results of
machinery competence test shows that learners have a good qualification. However, the scores of the students fluctuated
annually.



Table 4. Competency Test Results of Machinery Expertise

No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from Mechanical Engineering program as industrial workers, as students in higher
education, and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5. The Employment of the Graduate

No Academic year Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05

DISCUSSION

The results of the study showed that the alignment of productive competence on machinery between industry and
vocational education institution did not yield outcomes as expected. Academically, overall machinery competence of
graduates did not suit the needs of industry. Therefore, the evaluation of learning process in vocational education should
not only cover the in class learning process but also competence from the alignment with the industrial sector.
The management of vocational training should include pre-entering behaviour, entering behaviour, learning process,
assessment, evaluation and output [11]. The important role of soft skills and hard skills are critical to success in the
work [12]. Institutionally, the role of the partner from industrial sector was still low in terms of the implementation of
competence alignment with vocational high school, the rate of employment of the vocational school graduates in
industry showed a declining trend and the partnership between vocational high school and industrial sector must be
improved.

The results of this study indicated the need of institutional management by formulating a framework of productive
competence management in a more productive, integrated and sustainable manner by involving stakeholders in both
vocational education institutions and industry. One of the integrated and sustainable productive competence alignment
is The Engineers in Residence program in Northern Illinois University’s (NIU) College of Engineering and Engineering
Technology (CEET). The students of Northern Illinois University was provided with experiential learning in industry
due to the support of the College stakeholders, government, industries, students and alumni [17]

The process of alignment as the work of "outside in" must also consider the elements outside the organization [13]. The
alignment process must be conducted at the same time in a predetermined order [14]. Comprehensive collaboration
between stakeholders in industrial sector and vocational education institutions is absolutely necessary as a key indicator
on quality and quantity aspects of vocational education implementation [10].

The concept of institutional framework of competence alignment should pay attention to three main components,
namely the demand, the supply andthe alignment mechanism. The formulation of the comprehensive
alignment program requires visions of some relevant dimensions. The projection of the future needs of the competence
required by industrial sector and its numbers for every business / industry is indispensable and should refer to the
special characteristics and potential of the industry.

The alignment of productive competence mechanism must be designed to ensure the implementation of the
programs. Alignment mechanism includes three main aspects: (1) the mechanism must be associated with a number of
required activities and programs that the information needs of the demand side can be obtained accurately
and sustainably; (2) the mechanism must be associated with the activities and programs needed for the availability of
employable graduates and create employment (entrepreneurship) and (3) the mechanism must ensure the
communication of the needs for information from demand side to the supply side.

CONCLUSION
It can be concluded from the study that:

1. The alignment of the productive competence on machinery between industry and vocational school was still
problematic. The problems were centralized on the competence of the graduate which did not suit the needs of



industry, the role of the partner from industrial sector was still low in terms of the implementation of competence
alignment with vocational high school, the rate of employment of the vocational school graduates in industry showed a
declining trend, institutional reinforcement for the productive competence alignment must absolutely be improved,
and the productive competence alignment evaluation in vocational education should not only cover the conventional
learning process in the class but also focus on the evaluation of the competence from the alignment with the industrial
sector.

2. The institutional reinforcement is required to improve the performance of productive competence alignment of
vocational education with industry. The aim is to develop institutional management framework with advanced aspects
such as competence alignment, optimization of the role of industry and stakeholders, empowerment of resources,
integration of curriculum and learning, and performance evaluation of the alignment.
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ABSTRACT: This study was aimed to analyse the alignment performance of vocational education and industry on
productive competence on machinery. This study employed concurrent triangulation. The subjects of the study were
vocational education institutions, Education Department, partners in industrial field and professional association. The
data of this study were validated using triangulation. The results showed that the alignment performance of productive
competence on machinery between industry and vocational education did not result in the expected
outcome. Academically, the overall productive competence on machinery has not been implemented in the industry and
the results of alignment evaluation were still low. Institutionally, the role of industrial sector in the implementation of
competence alignment was still low, the rate of employment of vocational school graduate in the industry showed
decreasing trend, and the collaboration between industry and vocational school stakeholders has not been maximized.

INTRODUCTION

Vocational education is an education which prepares students to work in a certain field. Vocational education is
also required to have a function of economic and strategic role in increasing the economic growth. Therefore, its
implementation should be pro-jobs, pro-activity, pro-growth, pro-distribution, and pro-prosperity. The basic concept of
vocational education should have different characteristics with other education in general in terms of education criteria,
the substantive of learning, and graduates. VVocational education lesson in choosing the learning substantive must
always follow the development of technology, the needs of society, the needs of individuals, and field of employment
[1]. The implementation of the production-based learning assists the students to prepare before joining the occupational
world, to develop critical thinking, to have good moral attitudes, and to motivate students to be active in
learning [2]. The content of vocational education should focus on adjusting to the requirements of the labour market [3].

The vocational education is oriented on these following aspects: the performance of individuals in the occupational
world, justification on the real needs in the field, the focus of the curriculum on psycho motoric, affective, and cognitive
aspects, the measure of success beyond schools, sensitivity to the development of the occupational work, adequate
practice facilities, and community support [4]. Vocational education plays an important role in reducing
unemployment [5]. However, there are graduates of vocational education who did not get a proper job and are not
satisfied with their jobs because of the unavailability of laboratory and technical equipment to develop their
competence in school [6]. The conditions of vocational education indicate these following matters: 1) most vocational
education institutions currently only prepare students to work on specific areas of expertise as employees, 2) vocational
education institutions are less responsive to the demands of local, national, regional, and international economic
development [7]. It is contradictory the expectation of the industry that the vocational school graduate must take part in
the dynamic effects to the economic development [8].

One of the efforts which has been taken by the vocational education institutions to address competency gaps is by
conducting the alignment of productive competence with industrial sector. Management of alignment must be
conducted through institutional establishment in a planned, integrated and sustainable manner by involving
stakeholders. The alignment of productive competence on machinery between vocational education and industrial
sector in quantity, quality, location, and time dimensions has not been formally organized [7]. The alignment could
benefit both the vocational education institutions and industry because engineering education also has pivotal role in
industry [16].

The formal organization bridging vocational education and industry is not present, there is only Indonesian Presidential
Regulation Number 8 Year 2012 on Indonesian National Qualifications Framework (KKNI). In 1994 there was a formal
organization which bridged vocational education and industry, the National Vocational Education Council. The



National Vocational Education Council was established through the Joint Decree of the Ministry of Education and
Culture and the Indonesian Chamber of Commerce and Industry on the establishment of the Vocational Education
Assembly Number 0217 / U / 1994 and 044 / SKEP / KU / V111 / 94. However, now the Institute is inactive. One of the
success indicators in  the implementation  of alignmentin  productive = competence of  vocational
education with industry is the reinforcement of the institutional role [9]. Comprehensive collaboration between
stakeholders in industrial sector and vocational education institutions is absolutely necessary as a key indicator on
quality and quantity aspects of vocational education implementation [10].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were Vocational education
institutions, Department of Education, industry partners and professional association. The study was conducted at SMK
N 1, 4, 5 7 in Semarang City and their partners in industry. The data were gathered from the
principal, task force, chairman of the competency group, the head of secondary education at the Department
of Education, school inspectors, partners in industry and professional associations. The validity of data was achieved
using triangulation approach.

RESEARCH RESULT
The results showed that the industry only served as a place of internship program and only a small part of the
partnership has Memorandum of Understanding, while the role as validator competency, assessors, and me to accept

graduates relatively low, as shown in Table 1.

Table 1. The Role of Industry in Competence Alignment

No The Role of Industry Percentage (%)
1 The Validator of Productive Competence 3.8
2 The Assessor of Productive Competence 3.8
Test
3 Manpower Recruitment 9.54
4 Providing a place for Internship 100
5 Having MoU for Industry Internship 30.60

Table 2 shows that only few machinery competence in the industry is practiced by the students of vocational education
during internship. Conventional lathing and milling competence were mostly practiced by the students during their
internship in the industry, while lathing and milling competence using CNC were not conducted. Electrical and
acetylene welding works were conducted during the internship. However, they were not included into productive
competence of machinery.

Table 2. Students Competence during Internship in Industry

No Competence of Internship Industry Percentage (%)
1 Conventional Lathe 89.58
2 Milling 72.92
3 Acetylene Welding Work 64.58
4 Electrical Welding Work 58.33
5 Operating taps and dies 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17
Table 3. The Competence of Vocational Teacher with Machinery Expertise
No Vocational Teacher Competence Percentage (%)
1 On The Job Training 54.05
2 The Competence Test Assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-job
training amounted to 54.05% and 22.14% of a machinery competence test assessor. Table 4 shows that the results of
machinery competence test shows that learners have a good qualification. However, the scores of the students fluctuated
annually.

Table 4. Competency Test Results of Machinery Expertise



No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from Mechanical Engineering program as industrial workers, as students in higher
education, and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5. The Employment of the Graduate

No Academic year Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05

DISCUSSION

The results of the study showed that the alignment of productive competence on machinery between industry and
vocational education institution did not yield outcomes as expected. Academically, overall machinery competence of
graduates did not suit the needs of industry. Therefore, the evaluation of learning process in vocational education should
not only cover the in class learning process but also competence from the alignment with the industrial sector.
The management of vocational training should include pre-entering behaviour, entering behaviour, learning process,
assessment, evaluation and output [11]. The important role of soft skills and hard skills are critical to success in the
work [12]. Institutionally, the role of the partner from industrial sector was still low in terms of the implementation of
competence alignment with vocational high school, the rate of employment of the vocational school graduates in
industry showed a declining trend and the partnership between vocational high school and industrial sector must be
improved.

The results of this study indicated the need of institutional management by formulating a framework of productive
competence management in a more productive, integrated and sustainable manner by involving stakeholders in both
vocational education institutions and industry. One of the integrated and sustainable productive competence alignment
is The Engineers in Residence program in Northern Illinois University’s (NIU) College of Engineering and Engineering
Technology (CEET). The students of Northern Illinois University was provided with experiential learning in industry
due to the support of the College stakeholders, government, industries, students and alumni [17]

The process of alignment as the work of "outside in" must also consider the elements outside the organization [13]. The
alignment process must be conducted at the same time in a predetermined order [14]. Comprehensive collaboration
between stakeholders in industrial sector and vocational education institutions is absolutely necessary as a key indicator
on quality and quantity aspects of vocational education implementation [10].

The concept of institutional framework of competence alignment should pay attention to three main components,
namely the demand, the supply andthe alignment mechanism. The formulation of the comprehensive
alignment program requires visions of some relevant dimensions. The projection of the future needs of the competence
required by industrial sector and its numbers for every business / industry is indispensable and should refer to the
special characteristics and potential of the industry.

The alignment of productive competence mechanism must be designed to ensure the implementation of the
programs. Alignment mechanism includes three main aspects: (1) the mechanism must be associated with a number of
required activities and programs that the information needs of the demand side can be obtained accurately
and sustainably; (2) the mechanism must be associated with the activities and programs needed for the availability of
employable graduates and create employment (entrepreneurship) and (3) the mechanism must ensure the
communication of the needs for information from demand side to the supply side.

CONCLUSION

It can be concluded from the study that:

1. The alignment of the productive competence on machinery between industry and vocational school was still
problematic. The problems were centralized on the competence of the graduate which did not suit the needs of
industry, the role of the partner from industrial sector was still low in terms of the implementation of competence



alignment with vocational high school, the rate of employment of the vocational school graduates in industry showed a
declining trend, institutional reinforcement for the productive competence alignment must absolutely be improved,
and the productive competence alignment evaluation in vocational education should not only cover the conventional
learning process in the class but also focus on the evaluation of the competence from the alignment with the industrial
sector.

2. The institutional reinforcement is required to improve the performance of productive competence alignment of
vocational education with industry. The aim is to develop institutional management framework with advanced aspects
such as competence alignment, optimization of the role of industry and stakeholders, empowerment of resources,
integration of curriculum and learning, and performance evaluation of the alignment.

REFERENCE

1. Nolker, Helmut & Schoenfeldt, Eberhard, Pendidikan Kejuruan: Pengajaran, Kurikulum, Perencanaan,
Jakarta: PT. Gramedia, (1983) (in Indonesian).

2. Ganefri, and Hendra Hidayat, Production Based Learning: An Instructional Design Model in the Context of
Vocational Education and Training (VET). Procedia - Social and Behavioral Sciences, 204 (2015) 206 — 211.

3. Aleksandra Kulpa-Puczynska, Teachers of Polish Vocational Schools vs. Changes in the Model of
Employment and Organization of Work, Procedia - Social and Behavioral Sciences, 141 969 — 975 (2015).

4. Finch, Curtis R., and Crunkilton, John R., Curriculum Development in Vocational and Technical Education:
Planning, Content, and Implementation, Allyn and Bacon , Inc., Boston (1979).

5. Tatiana Blinova, at. al., Vocational Education in the System of Determinants of Reducing Youth
Unemployment: Interregional Comparisons, Procedia - Social and Behavioral Sciences, 214 526 — 534 (2015).

6. Behroozi, Mohammad, A Survey About The Function Of Technical And VocationalEducation: An Empirical
Study In Bushehr City, Procedia - Social and Behavioral Sciences, 143 265 — 269 (2014).

7. Slamet, PH., Pengembangan Sekolah Menengah Kejuruan Model untuk Masa Depan. Jurnal Cakrawala
Pendidikan, Februari 2013, Th. XXXII, No. 1: 14 — 26 (2013) (in Indonesian).

8. Uzmanoglu, S., Isgdren, N. C., Cinar, A., Tektas, N., Oral, B., Biiyiikpehlivan, G., ... & Polat, Z. (2010).
Evaluation of educational and technical structure at vocational schools. Procedia-Social and Behavioral
Sciences, 2(2), 3447-3451.

9. Heri Yudiono, Model Manajemen Sinkronisasi Kompetensi Lulusan Sekolah Menengah Kejuruan Berbasis
Industri pada Kelompok Mata Pelajaran Produktif Program Keahlian Permesina,. Laporan Penelitian (tidak
dipublikasikan), Semarang: LP2M Unnes (2015) (in Indonesian).

10. Julia Yeleneva, et al., Analysis and Organizational Model for Monitoring of the Training of Workers and
Specialists with Secondary Vocational Education for Innovation-Oriented Enterprises of Russia, Procedia -
Social and Behavioral Sciences, 214 779 — 787 (2015).

11. Erni Munastiwi, The Management Model of Vocational Education Quality Assurance Using ‘Holistic Skills
Education (Holsked), Procedia - Social and Behavioral Sciences 204 218 — 230 (2015).

12. Anna Volodina, et al., Success in the first phase of the vocational career: The role of cognitive and scholastic
abilities, personality factors, and vocational interests. Journal of Vocational Behavior, 91 11-22 (2015).

13. Goldstein, S., Timeless Principles for Organizational Success: The Power of Wisdom and Human Values,
Videoconference Series, International Training Center (2007).

14. Krishnamoorthy M., Cardenas MA. and Kumar R., The Development of An ETK Methodology to Measure
Organizational Synchronization, International Journal of Technology, Knowledge and Society, Vol. 2: 61-70
(2005).

15. Krishnamoorthy M., Cardenas MA. and Kumar R., The Development of An ETK Methodology to Measure
Organizational Synchronization, International Journal of Technology, Knowledge and Society, Vol. 2: 61-70
(2005).

16. Valiulis, A. V., & Valiulis, D. (2010). Reforms of higher education and current engineering education
developments in Lithuania. Global Journal of Engineering Education, 12(1), 38-44.

17. Ghrayeb, O., & Vohra, P. (2011). Experential learning in engineering education: a case study at NIU. Global
Journal of Engineering Education, 13(2).



Lampiran 11. Konfirmasi akronim CNC dan penjelasan Tabel 2.

12/2/21, 11:51 AM UNNES Mail - request for author kit from Global Journal of Engineering Education

iy 185 A Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

request for author kit from Global Journal of Engineering Education

Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Thu, Sep 28, 2017 at 8:55 AM
To: Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

Dear Mr Yudiono
On Page 2, there is a paragraph in which you use an acronym CNC, what does it stand for, please spell it out.

Table 2 shows that only few machinery competence in the industry is practiced by the students of vocational education
during internship. Conventional lathing and milling competence were mostly practiced by the students during their
internship in the industry, while lathing and milling competence using CNC were not conducted. Electrical and
acetylene welding works were conducted during the internship. However, they were not included into productive
competence of machinery.

Please note that paper, once submitted is the only version we work on, and we do not accept "a new version". So,
please answer the questions and do not sent a whole paper.

[Quoted text hidden]

hitps://mail.google.com/mail/u/0/?ik=1a2a0164 30&view=pt&search=all&permmsgid=msg-f%3A1579746549095953794&simpl=msg-f4%3A15797465490... 1/1



Lampiran 12. Artikel sudah dinilai tiga reviewer internasional untuk dipublikasikan ke
WTE&TE, Vol.15, No.3.

12/2/21, 11:53 AM UNNES Mail - WTE&TE, Vol.15, No.3 - Article Acceplance

\WU NM sgﬂé Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTE&TE, Vol.15, No.3 - Article Acceptance

Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Thu, Sep 28, 2017 at 2:36 PM
To: Zenon Pudlowski <zenon.pudlowski@wiete.com.au>
Cc: Dr Di Nguyen <dianne.nguyen@uwiete.com.au>, dorota.pudlowski@wiete.com.au

Dear Colleague

| wish to inform you that your article submitted to the World Transactions on
Engineering and Technology (WTE&TE) has now been assessed by three
international referees and, as such, has been accepted for inclusion in the
WTE&TE, Vol.15, No.3.

Please observe that should we not receive the transfer of funds (as per your
Submission Form & Payment Details) by Tuesday, 3 October 2017 at 17.00
(Australian Eastern Standard Time), your article will not be included in this issue.

Also, please note that the WTE&TE, Vol.15, No.4, is entirely reserved for articles to
be presented at the 9th WIETE Annual Conference on Engineering and Technology
Education, to be held in Bangkok, Thailand in February 2018.

| look forward to hearing from you at your earliest convenience.

Kindest regards

Zenon J. Pudlowski

https//mail.google.com/mail/u/0/?ik=1a2a0f6430&view=pt&search=all&permmsgid=msg-%3A15797680469365542908simpl=msg-{%3A15797680469... 1/1



Lampiran 13. Konfirmasi akan melakukan pembayaran dan mengirim tanda pembayaran

1202121, 11:.54 AM UNNES Mail - WTE&TE, Vol.15, No.3 - Article Acceptance

L Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTE&TE, V6-|_.-1;,. No.3 - Article Acceptance

Heri Yudiono <heri_yudiono@mail.unnes.ac.id> Thu, Sep 28, 2017 at 3:58 PM
To: Zenon Pudlowski <zenon.pudlowski@wiete.com.au>

Dear Dr. Zenon Pudlowski

Thank you for the inclusion of my article in "World Transactions on Engineering and Technology (WTE&TE)"
I will transfer the fund and email the receipt of payment to you soon.

Best regards,

Heri
[Quoted text hidden]

https:/imail.google com/mailiu/0) 7ik=1a2a0i64 30&view=pt&search=al & permmsgid=msg-f¥%3A157977 3246598 1813858 simpl=msg-f%3A15797732465... 11



Lampiran 14. Mengirimkan tanda pembayaran ke publisher

12/2/21, 11:56 AM UNNES Mail - WTE&TE, Vol.15, No.3 - Article Acceplance

i i e Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTE&TE, Vol.15, No.3 - Article Acceptance

Heri Yudiono <heri_yudiono@mail.unnes.ac.id> Fri, Sep 29, 2017 at 11:33 AM
To: Zenon Pudlowski <zenon.pudlowski@wiete.com.au>

Dear Dr. Zenon Pudlowski

| hope this email finds you in a great health. Thank you for the acceptance of my manuscript to the World Transactions on
Engineering and Technology. Attached is the proof of payment to the journal. | am looking forward to hearing from you
soon.

Best regards,

On Thu, Sep 28, 2017 at 2:36 PM, Zenon Pudlowski <zenon.pudlowski@wiete.com.au> wrote:
[Quoted text hidden]

43 Proof of Payment WTE TE Dr Heri Yudiono.pdf
9278K

https:/imail.google.com/mailiu/0/?ik=1a2a0i6430&view=pt&search=al & permmsgid=msg-f%3A1579847117092444848&simpl=msg-f.3A15798471170... 111



LS A T

&E BN] m Formulir Kiriman Uang

Vaidasi Remittance Appfication
Feerima fereficary | Penduduk/ 7] Butan Penduduly . "T1 LG/ Craring , v U
i OB G Duoes (ot T2
Nama! Nams - WORLID INE TITUTE FoA BRGINEENAS n) =
plamat Addess TedinoLopy mq-nw)cu/m uﬁ.‘:ﬂn&mﬂrw o
Telepon! Phone : EMM)MNn.No . i)'iibsgqu S
Kota/ City Ceuntry * Mmk - \/,
Bank Perenimal mmm.cim o WEALTH BAMK oF  MataUing) Careny: | 108 uso AlUD
Z waﬂymgd*um Amount Tamster - Q0 AUD

Kot/ Gty Negxa/ Country - ARTRAUA ot e T T e
paten oo 10358194 Wmn = 590 AUD| 10 69 | 5348 00
Pengirim/ Remitter puwm ] mmaukl E[”" = 25 AWD| W6 6E w AR "m
o e [, HERA YUDIOUO, §0L., MT- T e G e T = .
Nama Adas Alias Name : “f b’mm RP g; m
No. ID Komis/ Commission 138,
e AR 1334 642661501 Pengirman/ Handiing ‘
Alamat! dcdress J(_QMMM{ R Bank Keresponden | Corespondent 3an ‘
Telepon' nane - O §1642.8(20 . Jumiah Biaya / Arount Chorge |
oy GERAPeg Country MMEM Dot Lo B 5. F50. 40
Tujusn Transake (Tronsoction Puspose ) : . WMMW;

e ko rakes ime f&‘uh T‘t&l

et megz ) VARG pewm\p-{uu Jaup-mo
RV 3 ¢

Biava dari bank n dibebankan ke rekening/
Comergondent bank charges org for occount of
Pensrima/ Beneficiaty Pengirim/ Remter [ Sharing

- “eapiak.

Pejabat Bank/ Bank Ofica T T / Dt“nmmr -u;vct;n "1
e woreepery . e g
i 7ot e (S
e i . =
' \%e
GEIRKE ¢+ SI0SHAGOP45NT . X
¥ TR S1kkR 90004 94362 TRAN 29/09/2017 10:57:20
W e 1804001 11000486 STHSFN STRN THTFAREI A
Tiimi oK ¢ (1] 59877~ 1548
01T - SEmadtn
MR S1448 G70094 GK9A7  TRAN 7870972017 10:57:20
WoR 41 3054200101001 €I YAKTE A
Tiim &4 an 500 1S4R
M3 - SFwagans
wo TR SIMAR §20094 96967  TRAN 70000‘7017 10:3%:20
R 011034470R61001 BFID FRNB.NTRTHG ek
Timesw af 3.97 1568
(42 =~ SFRaRSNS 1 9 SEP
TR 41468 O2D094 SKG47  TRAN P8709/7017 16:57:90 m’
Wk 0103649010001 Sradanatan Restitusi k

T e am
051 = SFmeRouk




BT, RANK NFGARA TNDONFSTA (Parmernl Thi
CARANE + SFHARANG

TROC - Maintenance (S10)

T-Hn ™ + 51668
Nats : 2970972017
Time : 11:01:50

Sandar’'s Rafarsnre:

220 le 745717

#ank Oparation fnda-

+PIRCRED

Value Bate/Currancy/Tntarhank Sstrled amaunt:
130401 W lnrm

nrd-rtn

:o Io ooo'u‘smuo

HFRT

J1 mmmu TT 5 SFNARANA CFRTRAI
JAvVa TNDONFSTA A2164251208
Ordning Tnstitution:

s S24:ANTNTDIAKYX 8

lrrmm’ l"h Tnsritutinn:

2592 0

WO b nmmm FOR FHRTHFFRTNG aNn
trmmmv FDUCATTION NIFTF

ALSTRAl TA

n%it 'lgrfnrnt on: :
“DAYMFNT JOURNAL WTF aNp TF
MMHR nf a"hargn!

71A:0

hnm nforgation:
e NYIF.Y 0nF m“zﬂ WTF aNn TF
RSR 0K1141

RRANCH TVANKOF Vvir 3079

RANK ACCOUNT RINRER 10568799
NAKE (IF RaNK COMKONKES TH RaNK OF
ALRTAARTA




Ty A Y LN T T YW LT . NPT

. g . % ; : & i

-‘ mmuer mmommv : . g “B l f
a,, T TSI 90000 96 mqnonon u:so» AR IRINTE P Eow e "
1 — m\m 4 3 R 4 . R IS e
R TSI TR Y A it e sttt i B e g £ - N
0. TR STRER 970004 %4967 ThAN 29/09/2017 u:so-n - : A
"‘"ﬁﬁ! 'W"um ’ > 5 i - %A ol ,3#

11— mmmw : 3 : . Ja. ) ' .‘

"’O‘ IMARANE UL e e s ——

%




Lampiran 15. Konfirmasi telah melakukan pembayaran

| 4
12/2/21, 11:58 AM UNNES Mail - WTEATE, Vol.15, No.3 - Article Acceptance

UNVERSITAS NGSARI SEARIAG Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTE&TE, Vol.15, No.3 - Article Acceptance
Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Fri, Sep 29, 2017 at 12:50 PM
To: Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

Dear Mr Yudiono

Thank you for letting me know it.

[Quoted text hiddan]

hitps://mail.google.com/mail/u/0/?ik=1a2a0f64 308 view=pt&search=all &permmsgid=msg-%3A1579851991634089226&simpl=msg-%3A15798510916... 1/1



Lampiran 16. Konfirmasi telah melakukan pembayaran
12/2/21, 12:30 PM UNNES Mail - WTE&TE, Vol.5, No.3 - Receipt
oA LIBR o Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTERTE, Vol.5, No.3 - Receipt

Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Sun, Oct 1, 2017 at 4:13 PM
To: Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

Dear Dr Yudiono

Attached, please find a receipt.

You will soon receive the proofs of your article.

Kindesl regards

Zenon J. Pudlowski

! 22-Yudiono-D-WT-12.pdf
53K

https://mail.google.com/mail/u/0/?ik=1a2a0f6430&view=pi&search=all&permmsgid=msg-f%3A1580045897442991991&simpl=msg-[%3A15800458974... 1/1



World Institute for
Engineering and Technology
Education (WIETE)

lsnfete >

Recelpt Invoice Number WT-12
Date 30.09.2017
Name: Dr Heri Yudiono
Company: Universitas Negeri Semarang
Address: Semarang,
State/Province Central Java
Zip/Postal Code
Country Indonesia
E-mail Address
Item Description Quantity | Unit Price $ GST $ Amount $
1 The publication fee for one article to be 1 500.00 0 500.00
included in the World Transactions on
Engineering & Technology Education,
Vol.15, No.3
Total $A 500.00
Thank you.

We appreciate your business.

Zenon J. Pudlowski

ZTPu dlowska

Office Use Only

Amount Paid

Date

ABN 50 135 362 319

141 The Boulevard, Ivanhoe East, Melbourne, VIC 3079, Australia

Tel/Fax: +61 3 94994339

info@wiete.com.au

Internet: http://www.wiete.com.au




Lampiran 17. Artikel telah dikoreksi dan diformat sesuai gaya WIETE untuk publikasi di
WTE&TE, Vol.15, No.3.

12/2/21, 12:01 PM UNNES Mail - WTE&TE, Vol.15, No.3 - Proofs of your article

A ABE LA Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTES&TE, Vol.15, No.3 - Proofs of your article
Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Fri, Oct 20, 2017 at 6:33 AM
To: Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

Dear Mr Yudiono

Attached, please find the proofs of your articles corrected and formatted by us in
accordance with the WIETE style, to be included in the WTE&TE, Vol.15, No.3. Please read
the articles carefully and note that only spelling mistakes and simple typos can be
corrected at this stage.

I look forward to hearing from you by Monday, 23 October 2017 at the latest. Should we not
hear from you by the due day, we will assume that you are happy with the article in its
present form and that the corrections done by us are OK.

Please spell out the acronym CNC that is marked in red on Page 2.
Kindest regards

Zenon J. Pudlowski

B 22-Yudiono-H-XX.pdf
88K

hittps://mail.google.com/mail/u/0/?ik=1a2a0f64 308 view=pt&search=all&permmsgid=msg-{%3A 158173079 19386293 11&simpl=msg-f%3A15817307919... 1/1



World Transactions on Engineering and Technology Education ©2017 WIETE
Vol.15, No.3, 2017
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ABSTRACT: The aim of this study was to analyse the alignment performance of vocational education and industry and
its impact on productive competence in machinery. This study employed concurrent triangulation and the subjects of the
study were vocational education institutions, the Education Department, partners in the industrial field and the
professional association. The data used in this study were validated using triangulation. The results showed that
the alignment performance of productive competence in machinery between industry and vocational education did not
result in the expected outcome. Academically, the overall productive competence in machinery has not
been implemented in the industry and the results of alignment evaluation were still low. Institutionally, the role of the
industrial sector in the implementation of competence alignment was still low, and the rate of employment of vocational
school graduates in the industry showed a decreasing trend. The collaboration between industry and vocational school
stakeholders has not been maximised.

INTRODUCTION

Vocational education is an education, which prepares students to work in a specific field. Vocational education is
also required to have an economic and strategic role in increasing economic growth. Therefore, its implementation
should be pro-jobs, pro-activity, pro-growth, pro-distribution and pro-prosperity. The basic concept of vocational
education should have characteristics that differ from other education in general in terms of educational criteria,
substantive learning and graduates. The vocational education lesson in choosing the substantive learning must always
follow the development of technology, the needs of society, the needs of individuals and the field of employment [1].

The implementation of production-based learning assists the students to prepare before joining the occupational world,
to develop critical thinking, to have good moral attitudes and to motivate students to be active in learning [2].
The content of vocational education should focus on adjusting to the requirements of the labour market [3].

Vocational education is oriented to these following aspects: the performance of individuals in the occupational
world; focus on the real needs in the field; the focus of the curriculum on psycho-motoric, affective and cognitive
aspects; the measure of success beyond schools; sensitivity to the development of the occupational work; adequate
practice facilities; and community support [4]. Vocational education plays an important role in reducing unemployment
[5]. However, there are graduates of vocational education who do not get a proper job and are not satisfied with the jobs
that they have, because of the unavailability of laboratory and technical equipment to develop their competence at
school [6].

The conditions of vocational education indicate these following matters: 1) most vocational education institutions
currently only prepare students to work in specific areas of expertise as employees; and 2) vocational
education institutions are less responsive to the demands of local, national, regional and international economic
development [7]. The vocational education institutions are still preoccupied with the methods and the development of
learning, which may have implications on the quality of graduates who have not been able to respond to the challenges
of the industrial sectors; if it is continuously carried out by the school, then, the school would be left behind [8].

One of the efforts, which has been taken by the vocational education institutions to address competency gaps is
an attempt to align productive competence with the industrial sector. Management of this alignment must be conducted
through an institutional establishment in a planned, integrated and sustainable manner by involving stakeholders.
However, the alignment of productive competence in machinery between vocational education and the industrial
sector in quantity, quality, location and time dimensions has not been formally organised [7]. The alignment could
benefit both the vocational education institutions and industry, because engineering and technology education also has
a pivotal role in industry [9].



The formal organisation bridging vocational education and industry is not present, and there is only one Indonesian
Presidential Regulation Number 8 Year 2012 on the Indonesian National Qualifications Framework (KKNI). In 1994,
there was a formal organisation, which bridged vocational education and industry, the National Vocational Education
Council.

This Council was established through the Joint Decree of the Ministry of Education and Culture and the Indonesian
Chamber of Commerce and Industry on the establishment of the VVocational Education Assembly, Number 0217/U/1994
and 044/SKEP/KU/V111/94. However, now the Council is inactive. One of the success indicators in the implementation
of alignment in productive competence of vocational education with industry is the reinforcement of the institutional
role, hence the need for revitalising the Council’s function [10].

Comprehensive collaboration between stakeholders in the industrial sector and vocational education institutions is
absolutely necessary as a key indicator on quality and quantity aspects of vocational education implementation [11].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were vocational education
institutions, the Department of Education, industry partners and the professional association. The study was conducted
at SMK N 1, 4, 5 and 7 in Semarang City and jointly with their partners in industry. The data were gathered from the
principal, task force, chairman of the competency group, the Head of Secondary Education at the Department of
Education, school inspectors, partners in industry and professional associations. The validity of data was achieved by
using the triangulation approach.

RESEARCH RESULTS
The results showed that industry served only as a place of an internship programme and only a small part of the
partnership has a memorandum of understanding, while the role as validator competency, assessors and the authors to

accept graduates is relatively low, as shown in Table 1.

Table 1: Role of industry in competence alignment.

No Role of industry Percentage (%)
1 Validator of productive competence 3.8

2 Assessor of productive competence test 3.8

3 Manpower recruitment 9.54

4 Providing a place for internship 100

5 Having MoU for industry internship 30.60

Table 2 shows that only a few aspects of machinery competence in the industry were practised by the vocational
education students during their internship. Conventional lathing and milling competence were most often practised by
the students during their internship in the industry, while lathing and milling competence using CNC were not
conducted. Electrical and acetylene welding works were conducted during the internship. However, they were not
included into productive competence with machinery.

Table 2: Students’ competence during internship in industry.

No Competence of internship industry Percentage (%)
1 Conventional lathe 89.58
2 Milling 72.92
3 Acetylene welding work 64.58
4 Electrical welding work 58.33
5 Operating taps and dies 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17

Table 3: Competence of vocational teacher with machinery expertise.

No Vocational teacher competence Percentage (%)
1 On-the-job training 54.05
2 Test assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-job
training that amounts to 54.05%, and machinery test assessments, which amounts to 22.14%.



Table 4 shows that the results of the machinery competence test indicate that learners have a good score. However, the
scores of the students fluctuate annually.

Table 4: Competency test results of machinery expertise.

No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from the mechanical engineering programme as industrial workers, as workers in higher
education and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5: Employment of graduates.

No Academic year | Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05

DISCUSSION

The results of the study showed that the alignment of productive competence on machinery between industry and
vocational education institutions did not yield outcomes as expected. Academically, overall machinery competence of
graduates did not suit the needs of industry. Therefore, the evaluation of the learning process in vocational
education should not only be covered in the class learning process, but also should include competence from the
alignment with the industrial sector. The management of vocational training should include pre-entering behaviour,
entering behaviour, the learning process, assessment, evaluation and output [12].

The important roles of soft skills and hard skills are critical to success in the workplace [13]. Institutionally, the role of
the partner from the industrial sector was still low in terms of the implementation of competence alignment
with vocational high school. The rate of employment of the vocational school graduates in industry showed a declining
trend and the partnership between the vocational high school and the industrial sector must be improved.

The results of this study indicated the needs of institutional management by formulating a framework of productive
competence management in a more efficient, integrated and sustainable manner by involving stakeholders in both
vocational education institutions and industry. One of the integrated and sustainable productive competence alignments
is the Engineers in Residence programme at the College of Engineering and Engineering Technology (CEET) at
Northern Illinois University (NIU). The students of Northern Illinois University were provided with experiential
learning in industry due to the support of the College stakeholders, government, industries, students and alumni [14].

The process of alignment of outside in must also consider the elements outside the organisation [15]. The alignment
process must be conducted at the same time in a predetermined order [16]. Comprehensive collaboration between
stakeholders in the industrial sector and vocational education institutions is absolutely necessary as a key indicator of
quality and quantity aspects of vocational education implementation [11].

The concept of the institutional framework of competence alignment should pay attention to three main components;
namely, the demand, the supply and the alignment mechanism. The formulation of the comprehensive alignment
programme requires visions of relevant dimensions. The projection of the future needs of the competence required by
the industrial sector and its numbers for every business/industry is indispensable and should refer to the special
characteristics and potential of the industry.

The alignment of the productive competence mechanism must be designed to ensure the implementation of the
programmes. The alignment mechanism includes three main aspects:

1. the mechanism must be associated with a number of required activities and programmes that the information needs
on the demand side can be obtained accurately and sustainably;

2. the mechanism must be associated with the activities and programmes needed for the availability of employable
graduates and create employment (entrepreneurship);

3. the mechanism must ensure communication of the needs for information from the demand side to the supply side.



CONCLUSIONS

It can be concluded from the study that:

1.

The alignment of the productive competence on machinery between industry and vocational school was still
problematic. The problems were centralised on the competence of the graduate, which did not suit the needs of
industry. The role of the partners from the industrial sector was still low in terms of the implementation of
competence alignment with vocational high schools. The rate of employment of the vocational school graduates in
industry showed a declining trend, institutional reinforcement of the productive competence alignment must
absolutely be improved, and the productive competence alignment evaluation in vocational education should not
only cover the conventional learning process in the class, but also focus on the evaluation of the competence from
the alignment with the industrial sector.

The institutional reinforcement is required to improve the performance of productive competence alignment of
vocational education with industry. The aim is to develop an institutional management framework with advanced
aspects, such as competence alignment, optimisation of the role of industry and stakeholders, empowerment of
resources, integration of curriculum and learning and performance evaluation of the alignment.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

Nolker, H. and Schoenfeldt, E., Pendidikan Kejuruan: Pengajaran, Kurikulum, Perencanaan, Jakarta: PT.
Gramedia (1983) (in Indonesian).

Ganefri and Hidayat, H., Production based learning: an instructional design model in the context of vocational
education and training (VET). Procedia - Social and Behavioral Sciences, 204, 206-211 (2015).

Kulpa-Puczynska, A., Teachers of Polish vocational schools vs. changes in the model of employment and
organization of work. Procedia - Social and Behavioral Sciences, 141, 969-975 (2015).

Finch, C.R. and Crunkilton, J.R., Curriculum Development in Vocational and Technical Education: Planning,
Content, and Implementation. Allyn and Bacon, Inc., Boston (1979).

Blinova, T., Bylina, S. and Rusanovskiy, V., Vocational education in the system of determinants of reducing youth
unemployment: interregional comparisons. Procedia - Social and Behavioral Sciences, 214, 526-534 (2015).
Behroozi, M., A survey about the function of technical and vocational education: an empirical study in Bushehr
City. Procedia - Social and Behavioral Sciences, 143, 265-269 (2014).

Slamet, P.H., Pengembangan Sekolah Menengah Kejuruan Model untuk Masa Depan. Jurnal Cakrawala
Pendidikan, Februari 2013, Th. XXXII, 1: 14-26 (2013) (in Indonesian).

Uzmanoglu, S., Isgéren, N.C., AyseCinar, A., Tektas, N., Oral, B., Buytikpehlivan, G., Ulusman, L., Oznaz, D.
and Polat, Z., Evaluation of educational and technical structure at vocational schools. Procedia-Social and
Behavioral Sciences, 2, 2, 3447-3451 (2010).

Valiulis, A.V. and Valiulis, D., Reforms of higher education and current engineering education developments in
Lithuania. Global J. of Engng. Educ., 12, 1, 38-44 (2010).

Yudiono, H., Model Manajemen Sinkronisasi Kompetensi Lulusan Sekolah Menengah Kejuruan Berbasis Industri
pada Kelompok Mata Pelajaran Produktif Program Keahlian Permesina, Laporan Penelitian (tidak
dipublikasikan), Semarang: LP2M Unnes (2015) (in Indonesian).

Yeleneva, J., Prosvirina, M., Golovenchenko, A. and Andreev, V., Analysis and organizational model for
monitoring of the training of workers and specialists with secondary vocational education for innovation-oriented
enterprises of Russia. Procedia - Social and Behavioral Sciences, 214, 779-787 (2015).

Munastiwi, E., The management model of vocational education quality assurance using holistic skills education
(Holsked). Procedia - Social and Behavioral Sciences 204, 218-230 (2015).

Volodina, A., Nagy, G. and Koéller, O., Success in the first phase of the vocational career: the role of cognitive and
scholastic abilities, personality factors, and vocational interests. J. of Vocational Behavior, 91, 11-22 (2015).
Ghrayeb, O. and Vohra, P., Experiential learning in engineering education: a case study at NIU. Global J. of
Engng. Educ., 13, 2, 82-89 (2011).

Goldstein, S., Timeless Principles for Organizational Success: the Power of Wisdom and Human Values,
Videoconference Series. International Training Center (2007).

Krishnamoorthy, M., Cardenas, M.A. and Kumar, R., The development of an ETK methodology to measure
organizational synchronization. Inter. J. of Technol., Knowledge and Society, 2, 61-70 (2005).


http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!
http://www.sciencedirect.com/science/article/pii/S1877042810005720%23!

Lampiran 18. Menginformasikan akronim CNC (Computer Numerical Control.)

122121, 12.:04 PM UNNES Mail - WTEATE, Vol.15, No.3 - Proofs of your article

b e Y Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTE&TE, Vol.15, No.3 - Proofs of your article

Heri Yudiono <heri_yudiono@mail.unnes.ac.id> Fri, Oct 20, 2017 at 8:18 AM
To: Zenon Pudlowski <zenon.pudlowski@wiete.com.au>

Dear Dr. Zenon Pudlowski

Thank you for your email. Here is the spelling for CNC. CNC stands for computer numerical control.
Your information is highly appreciated.

Best regards

Heri Y

[Quoted text hidden]

https:/imail.google.comimailiuw/0/?ik=1a2a0f6430&view=pt&search=all &permmsgid=msg-f% 34158 1 7373635773572 1 1&simpl=msg-%3A15817373635... 11



Lampiran 19. Menginformasikan artikel versi final

12/2/21, 12:06 PM UNNES Mail - WTE&TE, Vol.15, No.3 - Proofs of your article

UNNES

A e T Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

WTEA&TE, Vol.15, No.3 - Proofs of your article

Zenon Pudlowski <zenon.pudlowski@wiete.com.au> Fri, Oct 20, 2017 at 8:26 AM
To: Heri Yudiono <heri_yudiono@mail.unnes.ac.id>

Dear Dr Yudiono

Attached, please find your final version of the article,

Kindest regards

Zenon J. Pudlowski

[Quoted text hidden]

22-Yudiono-H.pdf
ﬁ 91K

https://mail. google.com/mail/u/0/?ik=1a2a0f6430&view=pt&search=all&permmsgid=msg-f%3A1581737869184 188518&simpl=msg-f%3A15817378691... 1/1



World Transactions on Engineering and Technology Education ©2017 WIETE
Vol.15, No.3, 2017

The alignment of productive competence on machinery between vocational
education institutions and industry

Heri Yudiono

Universitas Negeri Semarang
Semarang, Central Java, Indonesia

ABSTRACT: The aim of this study was to analyse the alignment performance of vocational education and industry and
its impact on productive competence in machinery. This study employed concurrent triangulation and the subjects of the
study were vocational education institutions, the Education Department, partners in the industrial field and the
professional association. The data used in this study were validated using triangulation. The results showed that
the alignment performance of productive competence in machinery between industry and vocational education did not
result in the expected outcome. Academically, the overall productive competence in machinery has not
been implemented in the industry and the results of alignment evaluation were still low. Institutionally, the role of the
industrial sector in the implementation of competence alignment was still low, and the rate of employment of vocational
school graduates in the industry showed a decreasing trend. The collaboration between industry and vocational school
stakeholders has not been maximised.

INTRODUCTION

Vocational education is an education, which prepares students to work in a specific field. Vocational education is
also required to have an economic and strategic role in increasing economic growth. Therefore, its implementation
should be pro-jobs, pro-activity, pro-growth, pro-distribution and pro-prosperity. The basic concept of vocational
education should have characteristics that differ from other education in general in terms of educational criteria,
substantive learning and graduates. The vocational education lesson in choosing the substantive learning must always
follow the development of technology, the needs of society, the needs of individuals and the field of employment [1].

The implementation of production-based learning assists the students to prepare before joining the occupational world,
to develop critical thinking, to have good moral attitudes and to motivate students to be active in learning [2].
The content of vocational education should focus on adjusting to the requirements of the labour market [3].

Vocational education is oriented to these following aspects: the performance of individuals in the occupational
world; focus on the real needs in the field; the focus of the curriculum on psycho-motoric, affective and cognitive
aspects; the measure of success beyond schools; sensitivity to the development of the occupational work; adequate
practice facilities; and community support [4]. Vocational education plays an important role in reducing unemployment
[5]. However, there are graduates of vocational education who do not get a proper job and are not satisfied with the jobs
that they have, because of the unavailability of laboratory and technical equipment to develop their competence at
school [6].

The conditions of vocational education indicate these following matters: 1) most vocational education institutions
currently only prepare students to work in specific areas of expertise as employees; and 2) vocational
education institutions are less responsive to the demands of local, national, regional and international economic
development [7]. The vocational education institutions are still preoccupied with the methods and the development of
learning, which may have implications on the quality of graduates who have not been able to respond to the challenges
of the industrial sectors; if it is continuously carried out by the school, then, the school would be left behind [8].

One of the efforts, which has been taken by the vocational education institutions to address competency gaps is
an attempt to align productive competence with the industrial sector. Management of this alignment must be conducted
through an institutional establishment in a planned, integrated and sustainable manner by involving stakeholders.
However, the alignment of productive competence in machinery between vocational education and the industrial
sector in quantity, quality, location and time dimensions has not been formally organised [7]. The alignment could
benefit both the vocational education institutions and industry, because engineering and technology education also has
a pivotal role in industry [9].



The formal organisation bridging vocational education and industry is not present, and there is only one Indonesian
Presidential Regulation Number 8 Year 2012 on the Indonesian National Qualifications Framework (KKNI). In 1994,
there was a formal organisation, which bridged vocational education and industry, the National Vocational Education
Council.

This Council was established through the Joint Decree of the Ministry of Education and Culture and the Indonesian
Chamber of Commerce and Industry on the establishment of the VVocational Education Assembly, Number 0217/U/1994
and 044/SKEP/KU/V111/94. However, now the Council is inactive. One of the success indicators in the implementation
of alignment in productive competence of vocational education with industry is the reinforcement of the institutional
role, hence the need for revitalising the Council’s function [10].

Comprehensive collaboration between stakeholders in the industrial sector and vocational education institutions is
absolutely necessary as a key indicator on quality and quantity aspects of vocational education implementation [11].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were vocational education
institutions, the Department of Education, industry partners and the professional association. The study was conducted
at SMK N 1, 4, 5 and 7 in Semarang City and jointly with their partners in industry. The data were gathered from the
principal, task force, chairman of the competency group, the Head of Secondary Education at the Department of
Education, school inspectors, partners in industry and professional associations. The validity of data was achieved by
using the triangulation approach.

RESEARCH RESULTS
The results showed that industry served only as a place of an internship programme and only a small part of the
partnership has a memorandum of understanding, while the role as validator competency, assessors and the authors to

accept graduates is relatively low, as shown in Table 1.

Table 1: Role of industry in competence alignment.

No Role of industry Percentage (%)
1 Validator of productive competence 3.8

2 Assessor of productive competence test 3.8

3 Manpower recruitment 9.54

4 Providing a place for internship 100

5 Having MoU for industry internship 30.60

Table 2 shows that only a few aspects of machinery competence in the industry were practised by the vocational
education students during their internship. Conventional lathing and milling competence were most often practised by
the students during their internship in the industry, while lathing and milling competence using computer numerical
control (CNC) were not conducted. Electrical and acetylene welding works were conducted during the internship.
However, they were not included into productive competence with machinery.

Table 2: Students’ competence during internship in industry.

No Competence of internship industry Percentage (%)
1 Conventional lathe 89.58
2 Milling 72.92
3 Acetylene welding work 64.58
4 Electrical welding work 58.33
5 Operating taps and dies 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17

Table 3: Competence of vocational teacher with machinery expertise.

No Vocational teacher competence Percentage (%)
1 On-the-job training 54.05
2 Test assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-job
training that amounts to 54.05%, and machinery test assessments, which amounts to 22.14%.



Table 4 shows that the results of the machinery competence test indicate that learners have a good score. However, the
scores of the students fluctuate annually.

Table 4: Competency test results of machinery expertise.

No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from the mechanical engineering programme as industrial workers, as workers in higher
education and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5: Employment of graduates.

No Academic year | Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05

DISCUSSION

The results of the study showed that the alignment of productive competence on machinery between industry and
vocational education institutions did not yield outcomes as expected. Academically, overall machinery competence of
graduates did not suit the needs of industry. Therefore, the evaluation of the learning process in vocational
education should not only be covered in the class learning process, but also should include competence from the
alignment with the industrial sector. The management of vocational training should include pre-entering behaviour,
entering behaviour, the learning process, assessment, evaluation and output [12].

The important roles of soft skills and hard skills are critical to success in the workplace [13]. Institutionally, the role of
the partner from the industrial sector was still low in terms of the implementation of competence alignment
with vocational high school. The rate of employment of the vocational school graduates in industry showed a declining
trend and the partnership between the vocational high school and the industrial sector must be improved.

The results of this study indicated the needs of institutional management by formulating a framework of productive
competence management in a more efficient, integrated and sustainable manner by involving stakeholders in both
vocational education institutions and industry. One of the integrated and sustainable productive competence alignments
is the Engineers in Residence programme at the College of Engineering and Engineering Technology (CEET) at
Northern Illinois University (NIU). The students of Northern Illinois University were provided with experiential
learning in industry due to the support of the College stakeholders, government, industries, students and alumni [14].

The process of alignment of outside in must also consider the elements outside the organisation [15]. The alignment
process must be conducted at the same time in a predetermined order [16]. Comprehensive collaboration between
stakeholders in the industrial sector and vocational education institutions is absolutely necessary as a key indicator of
quality and quantity aspects of vocational education implementation [11].

The concept of the institutional framework of competence alignment should pay attention to three main components;
namely, the demand, the supply and the alignment mechanism. The formulation of the comprehensive alignment
programme requires visions of relevant dimensions. The projection of the future needs of the competence required by
the industrial sector and its numbers for every business/industry is indispensable and should refer to the special
characteristics and potential of the industry.

The alignment of the productive competence mechanism must be designed to ensure the implementation of the
programmes. The alignment mechanism includes three main aspects:

1. the mechanism must be associated with a number of required activities and programmes that the information needs
on the demand side can be obtained accurately and sustainably;

2. the mechanism must be associated with the activities and programmes needed for the availability of employable
graduates and create employment (entrepreneurship);

3. the mechanism must ensure communication of the needs for information from the demand side to the supply side.



CONCLUSIONS

It can be concluded from the study that:

1.

The alignment of the productive competence on machinery between industry and vocational school was still
problematic. The problems were centralised on the competence of the graduate, which did not suit the needs of
industry. The role of the partners from the industrial sector was still low in terms of the implementation of
competence alignment with vocational high schools. The rate of employment of the vocational school graduates in
industry showed a declining trend, institutional reinforcement of the productive competence alignment must
absolutely be improved, and the productive competence alignment evaluation in vocational education should not
only cover the conventional learning process in the class, but also focus on the evaluation of the competence from
the alignment with the industrial sector.

The institutional reinforcement is required to improve the performance of productive competence alignment of
vocational education with industry. The aim is to develop an institutional management framework with advanced
aspects, such as competence alignment, optimisation of the role of industry and stakeholders, empowerment of
resources, integration of curriculum and learning and performance evaluation of the alignment.
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ABSTRACT: The aim of this study was to analyse the alignment performance of vocational education and industry and
its impact on productive competence in machinery. This study employed concurrent triangulation and the subjects of the
study were vocational education institutions, the Education Department, partners in the industrial field and the
professional association. The data used in this study were validated using triangulation. The results showed that
the alignment performance of productive competence in machinery between industry and vocational education did not
result in the expected outcome. Academically, the overall productive competence in machinery has not
been implemented in the industry and the results of alignment evaluation were still low. Institutionally, the role of the
industrial sector in the implementation of competence alignment was still low, and the rate of employment of vocational
school graduates in the industry showed a decreasing trend. The collaboration between industry and vocational school
stakeholders has not been maximised.

INTRODUCTION

Vocational education is an education, which prepares students to work in a specific field. Vocational education is
also required to have an economic and strategic role in increasing economic growth. Therefore, its implementation
should be pro-jobs, pro-activity, pro-growth, pro-distribution and pro-prosperity. The basic concept of vocational
education should have characteristics that differ from other education in general in terms of educational criteria,
substantive learning and graduates. The vocational education lesson in choosing the substantive learning must always
follow the development of technology, the needs of society, the needs of individuals and the field of employment [1].

The implementation of production-based learning assists the students to prepare before joining the occupational world,
to develop critical thinking, to have good moral attitudes and to motivate students to be active in learning [2].
The content of vocational education should focus on adjusting to the requirements of the labour market [3].

Vocational education is oriented to these following aspects: the performance of individuals in the occupational
world; focus on the real needs in the field; the focus of the curriculum on psycho-motoric, affective and cognitive
aspects; the measure of success beyond schools; sensitivity to the development of the occupational work; adequate
practice facilities; and community support [4]. Vocational education plays an important role in reducing unemployment
[5]. However, there are graduates of vocational education who do not get a proper job and are not satisfied with the jobs
that they have, because of the unavailability of laboratory and technical equipment to develop their competence at
school [6].

The conditions of vocational education indicate these following matters: 1) most vocational education institutions
currently only prepare students to work in specific areas of expertise as employees; and 2) vocational
education institutions are less responsive to the demands of local, national, regional and international economic
development [7]. The vocational education institutions are still preoccupied with the methods and the development of
learning, which may have implications on the quality of graduates who have not been able to respond to the challenges
of the industrial sectors; if it is continuously carried out by the school, then, the school would be left behind [8].

One of the efforts, which has been taken by the vocational education institutions to address competency gaps is
an attempt to align productive competence with the industrial sector. Management of this alignment must be conducted
through an institutional establishment in a planned, integrated and sustainable manner by involving stakeholders.
However, the alignment of productive competence in machinery between vocational education and the industrial
sector in quantity, quality, location and time dimensions has not been formally organised [7]. The alignment could
benefit both the vocational education institutions and industry, because engineering and technology education also has
a pivotal role in industry [9].
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The formal organisation bridging vocational education and industry is not present, and there is only one Indonesian
Presidential Regulation Number 8 Year 2012 on the Indonesian National Qualifications Framework (KKNI). In 1994,
there was a formal organisation, which bridged vocational education and industry, the National Vocational Education
Council.

This Council was established through the Joint Decree of the Ministry of Education and Culture and the Indonesian
Chamber of Commerce and Industry on the establishment of the Vocational Education Assembly, Number 0217/U/1994
and 044/SKEP/KU/V111/94. However, now the Council is inactive. One of the success indicators in the implementation
of alignment in productive competence of vocational education with industry is the reinforcement of the institutional
role, hence the need for revitalising the Council’s function [10].

Comprehensive collaboration between stakeholders in the industrial sector and vocational education institutions is
absolutely necessary as a key indicator on quality and quantity aspects of vocational education implementation [11].

METHOD

The concurrent triangulation method was used in this study. The subjects in the study were vocational education
institutions, the Department of Education, industry partners and the professional association. The study was conducted
at SMK N 1, 4, 5 and 7 in Semarang City and jointly with their partners in industry. The data were gathered from the
principal, task force, chairman of the competency group, the Head of Secondary Education at the Department of
Education, school inspectors, partners in industry and professional associations. The validity of data was achieved by
using the triangulation approach.

RESEARCH RESULTS
The results showed that industry served only as a place of an internship programme and only a small part of the
partnership has a memorandum of understanding, while the role as validator competency, assessors and the authors to

accept graduates is relatively low, as shown in Table 1.

Table 1: Role of industry in competence alignment.

No Role of industry Percentage (%)
1 Validator of productive competence 3.8

2 Assessor of productive competence test 3.8

3 Manpower recruitment 9.54

4 Providing a place for internship 100

5 Having MoU for industry internship 30.60

Table 2 shows that only a few aspects of machinery competence in the industry were practised by the vocational
education students during their internship. Conventional lathing and milling competence were most often practised by
the students during their internship in the industry, while lathing and milling competence using computer numerical
control (CNC) were not conducted. Electrical and acetylene welding works were conducted during the internship.
However, they were not included into productive competence with machinery.

Table 2: Students’ competence during internship in industry.

No Competence of internship industry Percentage (%)
1 Conventional lathe 89.58
2 Milling 72.92
3 Acetylene welding work 64.58
4 Electrical welding work 58.33
5 Operating taps and dies 56.25
6 Sawing 50.00
7 Drilling 52.08
8 Honing 54.17

Table 3: Competence of vocational teacher with machinery expertise.

No Vocational teacher competence Percentage (%)
1 On-the-job training 54.05
2 Test assessor 22.14

Table 3 shows that the development of teacher productive competence in machinery is achieved through on-the-job
training that amounts to 54.05%, and machinery test assessments, which amounts to 22.14%.
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Table 4 shows that the results of the machinery competence test indicate that learners have a good score. However, the
scores of the students fluctuate annually.

Table 4: Competency test results of machinery expertise.

No Academic year Score
1 2011/2012 85.30
2 2012/2013 89.80
3 2013/2014 91.41
4 2014/2015 89.36
5 2015/2016 89.40

The employment of graduates from the mechanical engineering programme as industrial workers, as workers in higher
education and entrepreneurs showed a declining trend, as shown in Table 5.

Table 5: Employment of graduates.

No Academic year | Percentage (%)
1 2011/2012 82.00
2 2012/2013 73.45
3 2013/2014 71.46
4 2014/2015 66.34
5 2015/2016 70.05

DISCUSSION

The results of the study showed that the alignment of productive competence on machinery between industry and
vocational education institutions did not yield outcomes as expected. Academically, overall machinery competence of
graduates did not suit the needs of industry. Therefore, the evaluation of the learning process in vocational
education should not only be covered in the class learning process, but also should include competence from the
alignment with the industrial sector. The management of vocational training should include pre-entering behaviour,
entering behaviour, the learning process, assessment, evaluation and output [12].

The important roles of soft skills and hard skills are critical to success in the workplace [13]. Institutionally, the role of
the partner from the industrial sector was still low in terms of the implementation of competence alignment
with vocational high school. The rate of employment of the vocational school graduates in industry showed a declining
trend and the partnership between the vocational high school and the industrial sector must be improved.

The results of this study indicated the needs of institutional management by formulating a framework of productive
competence management in a more efficient, integrated and sustainable manner by involving stakeholders in both
vocational education institutions and industry. One of the integrated and sustainable productive competence alignments
is the Engineers in Residence programme at the College of Engineering and Engineering Technology (CEET) at
Northern Illinois University (NIU). The students of Northern Illinois University were provided with experiential
learning in industry due to the support of the College stakeholders, government, industries, students and alumni [14].

The process of alignment of outside in must also consider the elements outside the organisation [15]. The alignment
process must be conducted at the same time in a predetermined order [16]. Comprehensive collaboration between
stakeholders in the industrial sector and vocational education institutions is absolutely necessary as a key indicator of
quality and quantity aspects of vocational education implementation [11].

The concept of the institutional framework of competence alignment should pay attention to three main components;
namely, the demand, the supply and the alignment mechanism. The formulation of the comprehensive alignment
programme requires visions of relevant dimensions. The projection of the future needs of the competence required by
the industrial sector and its numbers for every business/industry is indispensable and should refer to the special
characteristics and potential of the industry.

The alignment of the productive competence mechanism must be designed to ensure the implementation of the
programmes. The alignment mechanism includes three main aspects:

1. the mechanism must be associated with a number of required activities and programmes that the information needs
on the demand side can be obtained accurately and sustainably;

2. the mechanism must be associated with the activities and programmes needed for the availability of employable
graduates and create employment (entrepreneurship);

3. the mechanism must ensure communication of the needs for information from the demand side to the supply side.
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CONCLUSIONS

It can be concluded from the study that:

1.

The alignment of the productive competence on machinery between industry and vocational school was still
problematic. The problems were centralised on the competence of the graduate, which did not suit the needs of
industry. The role of the partners from the industrial sector was still low in terms of the implementation of
competence alignment with vocational high schools. The rate of employment of the vocational school graduates in
industry showed a declining trend, institutional reinforcement of the productive competence alignment must
absolutely be improved, and the productive competence alignment evaluation in vocational education should not
only cover the conventional learning process in the class, but also focus on the evaluation of the competence from
the alignment with the industrial sector.

The institutional reinforcement is required to improve the performance of productive competence alignment of
vocational education with industry. The aim is to develop an institutional management framework with advanced
aspects, such as competence alignment, optimisation of the role of industry and stakeholders, empowerment of
resources, integration of curriculum and learning and performance evaluation of the alignment.
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