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Preparation of Workforce Through The Development of School - Industry

Partnerships in Heavy Equipment

Moch. Bruri Triyono, Pascasarjana UNY
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INTRODUCTION

Utilization of science and technology in the field of heavy equipment in the industrial
sector, mining, construction, and others has shown significant improvement. This leads to the
increase of Human Resources (HR) need that has the competence of heavy equipment
maintenance and repair in terms of both quantity and quality. Attempts to support the fulfillment
of HR needs are done in various ways, namely non-formal education undertaken by the industry,
such as training center or formal education such as vocational school (SMK), Polytechnic, and
University.

The obstacle in preparing the HR of heavy equipment field especially in the formal
education sector is the availability of professional educators whose competence can be accepted
by the industry as an employer and administratively recognized by the government in accordance
with the applicable legislation. Meanwhile, one of the obstacles that are happening is teachers’
expertise in vocational schools are mostly not in the areas of heavy equipment. The second
obstacle is the lack of adequate equipment for the learning process in formal education. Another
obstacle is the cur-riculum that can adjust to the development of heavy equipment technology
and competency re-quirements in the industry.

This research will analyze how the form and pattern of ideal cooperation between
industries and educational institutions, especially in the implementation of educational programs
and vocational training to prepare human resources professionals in the field of heavy
equipment.

The added value for the industry is the availability of more educated and skilled
employees so it will be easier to develop their skills when later they already work in the industry.
The advantage for society is opening up new employment opportunities, whereas for educational
institutions, there will be opportunities for the science development as a form of moral

responsibility to contribute to the development of professional human resources.

RESEARCH PROBLEM
This research will analyze how the form and pattern of ideal cooperation between

industries and educational institutions, especially in the implementation of educational programs



and vocational training to prepare human resources professionals in the field of heavy
equipment.
Here is the formulation of the problem to be solved by this research project:

1. What is the form and pattern of cooperation between industries and educational
institutions in the implementation of educational programs and vocational training in the
field of heavy equipment?

2. How is the competence of graduates of vocational education and training program in the
field of heavy equipment?

3. How qualified educator / trainer in vocational education and training programs in the
field of heavy equipment?

4. What kind of appropriate curriculum design is that can produce qualified and skilled

graduates?

RESEARCH PURPOSE
The objectives of this research are:

1. To obtain information and data on existing patterns of cooperation between industries
and educational institutions in the implementation of vocational education and training
program in the field of heavy equipment, so it can be used as development cooperation
program.

2. To get a complete figure about the profile and competence of graduates of vocational
education and training program in the field of heavy equipment that can meet the needs
of the industry.

3. To get a complete figure about the profile and competence of teachers / trainers in
vocational education and training program in the field of heavy equipment.

4. To obtain concepts and learning curriculum framework that can produce qualified

graduates who suit the industry requirements.

RESEARCH METHODOLOGY

The design of study is survey method with a qualitative approach. Three important steps
in the study refer to the suggestion of Babbie (1982), which outlines three important steps to
determine the success of the study, namely: (1) developing questionnaires as research
instruments, (2) selecting and establishing the study sample, and (3) collecting data by
conducting interview or dis-tributing questionnaires.

Research instruments are observation and interview papers used by the field agent to

obtain data for the research. Research instruments are divided into two types namely instrument



for education institution and instrument for industry. Research instrument framework is shown

in Table 1 as follows.

NO INSTRUMENT MAIN FACTOR SUB-FACTOR
1. Education 1.1. Factor of { 1.1.1. Curriculum and learning
Institution Education 1.1.2. Teacher and educator resource
1.1.3. Education facilities and
requirement
1.1.4. Graduates tendency
1.2. Prospect of | 1.2.1. Animo/intention on heavy
heavy equipment study program.
equipment 1.2.2. Quantity of heavy equipment study
expertize program graduates.
1.3. Cooperation | 1.3.1. Model of cooperation program
between 1.3.2. Supporting Factor
school and | 1.3.3. Adverse Factor
industry 1.3.4. Benefits
2. Industry 2.1 Prospect of | 2.1.1. Quantity of Vocational School
industry in graduates demand.
the future 2.1.2. Type of position/strata for
vocational school graduates
2.1.3. Required competence of upcoming
human resource
2.1.4. Heavy equipment industry progress
trend
2.2. Training 2.2.1. Training Program for employee
Program 2.2.2. Instructor qualification
2.2.3. Training program evaluation
2.2.4. Availability of training facilities
2.3.  Cooperation | 2.3.1. Conduct the cooperation program
with school | 2.3.2. Output of cooperation program
2.3.3. Benefit of cooperation program.

There are three groups of sample in this study, namely: vocational education institutions

as producers of middle-level manpower, companies engaged in heavy equipment distributors,

and companies engaged in mining.



Data sampling was conducted during March - April 2016. In line with research sample
provision from education institution / Vocational school which own Heavy Equipment Expertize
Program from 5 schools in Java and Kalimantan as follows: (1) SMKN 1 Singosari Malang, East
Java; (2) SMKN 1 Ngawen Bantul Yogyakarta; (3) SMKN 1 Balikpapan, East Kalimantan; (4) SMK
PGRI Banjarbaru, South Kalimantan; (5) SMKN 5 Banjarmasin, South Kalimantan. Research
sample for industry group which own business in the field of heavy equipment, namely: PT United
Tractors branch Banjarmasin (Training Center), while for industry on mining business is PT
Thiess Contractors Indonesia.

Data are analyzed using a model of Creswell (2012: 237) as described below. Creswell
model is chosen because it is more comprehensive and the most advanced of various models of

qualitative data analysis.

Codes the Text for Description to Be Codes the Text for Themes to Be Used

in the Research Report

Used in the Research Report «

Simultaneous

The Researcher Codes the Data

-
-

(i.e., Locates Text Segments and Assign a Code Label
to Them)

The Researcher Prepares Data for

Analysis (i.e., Transcribes Field notes)
Iterative

Codes the Text for Themes to Be Used
in the Research Report

The Researcher Collects Data

(i.e., a Text File such as Field notes, Transcriptions, or Optically
Scanned Material)




DATA ANALYSIS AND DISCUSSION

Data obtained from the survey was shown in the form of presentation in each institution
both at the school and industry in overall. Data reduction was subsequently conducted to have
“key point” that represents the whole sample data according to provisioned instrument
framework. The reduction data later was used in responding the research question. Discussion

result conducted by research team obtained temporary conclusion as follows:

YSU RCP (YSU + GD IDB)
Cooperation Pattern »® Model and influence fectors of PPP
Competence of Alumnus Competence standard and qualification requirement
Competence of Educators Training programe, core competence and resources
Curriculum Design @) @® Partners resources and contributions

1. Cooperation model of education institution and industry

a. Full Partnership; the school and industry fully collaborate in conducting cooperation
program from the student enroll selection to the distribution or graduates follow up, that
will affect the entire process and component of education program.

b. Partial Partnership; school cooperates with some industries to conduct education
programs. Cooperation activities conducted with one industry only covers one aspect
from the whole parts of the education program. Generally industry involved only for ‘on
the job training’ and prospect employee recruitment, while for curriculum development
and other learning program were conducted by the school without any participation of

industry.

2. Graduates competence

a. Graduates Profile: as mechanic professional level 1 that own skill on aspect of:
mechanical, auto-electric, welding, tool keeping with competence level of capable.

b. Graduates Competence Standard was formulated based on standard that set by
government and adjusted to the requirement of pair industry. The demand in work field
that uses heavy equipment is heavy equipment mechanism (mechanical and autoelectric).
Besides some other position demand is welder, tool keeper, and storeman. The required
competence namely: basic technic ability and heavy equipment technic ability.

3. Educator Competence
a. Educator competence/qualification of vocational school: qualified in academic based on

government requirement, minimum S1. Teacher in partnership class should own working



experience in the field of heavy equipment or training experience in the field of basic
technical training/basic mechanic conducted in pair industry. Some teachers must follow
the next development, namely assessment training for the requirement of teacher in
conducting student competence assessment/validasi, intermediate engine system,
Intermediate hydraulic system, Intermediate powertrain, Electric & Electronic, also
engine rebuild, while for regular class is not compulsory to own training experience in
pair industry.

b. Industry instructor qualification: master the topic and mechanical basic competence
(Certificate III for mechanical, electrical, and fabrication technician), capable to teach
(Training for Trainer/Cert IV for training & assessment).

4. Curriculum design.

a. Curriculum is designed by the school together with pair industry (industry/dealer of
heavy equipment), adjusted to curriculum development reference provisioned by
government.

b. Curriculum consists of normative and adaptive topic based on government provision,
while productive topic is adjusted to the requirement of industry, which is for heavy
equipment mechanic as the basis of vocational and competence of vocational includes:
basic technical/mechanic of heavy equipment, also intermediate heavy equipment topic

to advance heavy equipment.

CONCLUSION
Based on result and discussion above, industrial-educational cooperationon TVET

program in Indonesian context can be concluded as follows:

The pattern of relationship between vocational and industrial cooperation are: (a) fully
collaborate (full partnership) in carrying out cooperation programs and (b) partial partnership
that the school is in collaboration with some of the industry to carry out some activities of
educational programs. Cooperative activities undertaken by the industry is only one aspect of the
activities that is part of the overall educational program.

Graduates of vocational education and training program in the field of heavy equipment
according to the needs of the industry are: (a) Knowing and understanding how to use tools and
equipment, master the concept of electricity, master the concept of the power train and hydraulic
system, master the basic maintenance and troubleshooting of heavy equipment unit, (b) be able
to apply the knowledge to repair and maintenance of heavy equipment unit, and (c) able to work
independently with periodic monitoring.

Qualified educators in the field of heavy equipment must: (a) have academic qualifications

S1 education in heavy equipment engineering, mechanical engineering or automotive



engineering, (b) have experience internship or work in the field of heavy equipment, (c) have the
pedagogical ability with a certificate of expertise on training and assessment, {d) have the ability
and professional competence of the heavy equipment. Development of curriculum can be
conducted on five stages, those are: (1) current conditions analysis, (2) development phase #1-
extended intersection of competences, (3) development phase #2- a novel curriculum of
university, (4) curriculum implementation on learning process, and (5) evaluation.

Meanwhile, based on the analysis on both theoretical and case level, some conclusions can
be drawn as to firms’ involvement in VET in the Chinese context.

Major economic and institutional obstacles for firms’ deep involvement in VET include:
1)Free market competitions of skilled workers among the companies; 2} Lack of commonly
accepted curriculum and competence standards by all participating parties; 3)Government
guided, administratively organized school-enterprise cooperation. In the Chinese context, two
factors particularly lead to the high transactions costs in firms’ involvement in VET, namely the
risk of poaching and the lack of training standards recognized by participating actors (caused by
absence of interest representation of industry as well as the workers).Certain institutional
arrangements can be helpful in solving the problems.

In order to avoid the poaching risks, imperfect labor market institutions and
arrangements, such as collective wage bargaining, labor market frictions etc.,shall be established,
which constrain the labor mobility to a certain degree, guarantee the benefits of the involved
enterprises while protecting the rights of trainees. But in the Chinese context, because the
government guided, administratively organized school-enterprise cooperation is still very
common, market mechanism shall be set up as the fundamental mechanism of resource allocation
in enterprise’s involvement in VET.

In order to reduce the transaction costs and improve governance structure,
standardization and certification of VET program, which contains both company and school
standard, is necessary, so that all the participating parties have coordinated and transparent
objectives. Furthermore, the interest representation mechanism is indispensible pre-condition
for the development of VET standards recognized by all stakeholders and the creation of
imperfect labor market mechanism.

Other factors that affect the school-enterprise cooperation on the micro level include the
following aspects:

Careful selection of cooperating companies from the school side is important, it should be
made based on financial conditions, long-term perspectives, HR requirements and structure of

the company;



Tradition of schools matters.The schoolsthat can carry out real apprenticeship
cooperation with companies are very often those with longer and richer experiences in school-
enterprise cooperation;

Financial supports or incentives can be indispensible, which provides assistance in:
subsides of training costs, supporting training of the trainers, more regular teacher-trainer

exchange between firm and schools.

SUGGESTION

As an effort to deepen the results of this study in order to be used more practical and
operational in supporting the cooperation between the parties: the government, higher
education, vocational schools and industry, then here are some suggestions that can be followed
up.

Perform harmonization for more specific perception between the vocational schools and
industries relating the qualification standard of heavy equipment mechanic. This can be
facilitated by universities to conduct research and deeper study related to the mechanical
qualification standards.

Conducting further studies to obtain the development model of qualifications and
competence of heavy equipment engineering educators (vocational teachers and instructors

industry).
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