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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. 
 

An insight into undergraduate students’ views on the profile of professional 
engineers in environmental engineering education 
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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. 
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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 α Coefficient β 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 =  –  + 0.56 N                 (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 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. Vocational 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 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 / VIII / 94. However, now the Institute 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 [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 

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 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 and the 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 α Coefficient β 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 =  –  + 0.56 N        (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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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. Vocational 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 
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2 

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 alignment in 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 

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 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. 
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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 and the 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 
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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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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. Vocational 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 
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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 alignment in 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 

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 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 
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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 and the 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 
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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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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/VIII/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%. 



 

3 

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.  



 

4 

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.  

 
2. 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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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 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. 
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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/VIII/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.  

 
2. 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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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/VIII/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.

2. 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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