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Abstract

Employability skills are the skills that a person must have to get a job, stay in work, and be able to
achieve success in their career. This study aims to develop a model of specific employability skills
framework for machine operators. The research design used is the mixed methods, a study that
combines the quantitative and qualitative methods and convergent parallel strategy in the data
mixing process. The research finding is 14 identified frameworks of employability skills, including
(1) basic skills: communicating, listening; (2) self-quality: attendance, collaboration, responsibil-
ity, honesty, flexibility, empathy; (3) thinking skills: creativeness, problem-solving; (4) manage-
ment: self-management, planning; (5) system and technology: production flow system, and mastery
of job field concept. Industries demand that basic skills have to be possessed by machine operators
to be and self-quality as the priority to recruited as prospective skilled workers. Thinking skills,
management, and system and technology are better if developed in their future workplace.
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INTRODUCTION

The needs for employability skills are very important in order to prepare school graduates to
enter the labor market. Employability skills refer to the skills needed to manage attitude, behavior,
and academic competence needed by industries (Husain et al., 2010) so that school graduates are
prepared to compete in the labor market and have the opportunity to become labor candidates who
are ready to be recruited by industries (Ismail & Mohammed, 2015; Sisodia & Agarwal, 2017).

Industrial Revolution 4.0 requires responses to every change in the job market. The climate
of the changing labor market needs is directly proportional to the changing skills needs of the
workforce, and it has implication in the employability needs that must be updated in accordance
with the demands of the labor market needs (Bukit, 2014; Wibawa, 2005; Zaharim et al., 2009).
The rapid change of skill needs is caused by the transition process of the industrial economy to
knowledge economy, which has effects on the demand and competition of skilled labor.

The competition that will be faced by prospective Indonesian workers is not only regional
but also global. Indonesia is faced with APEC (Asian Pacific Economic Corporation) free trade in
2020 so that it becomes an opportunity and challenge for developing countries like Indonesia. Indo-
nesia has a good opportunity because of its fast population growth, where, in 2025, Indonesia will
get a demographic bonus with a large population of productive age compared to the population of
non-productive age (Tjiptoherijanto, 2001).

On the other hand, the high demographic bonus by having a productive age of Indonesia's
population must be accompanied by an increase in human resources quality because this country
has a ratio of labor to a population of 64.17% with an unemployment rate of 4.18% (International
Labour Organization, 2018). This figure is relatively high compared to that of Southeast Asian
countries such as Vietnam, the Philippines, and Myanmar, which is relatively smaller. It becomes a
challenge to prepare skilled labor.

Research findings show that the skills that workers must have to support job security are the
skills to develop new innovative, creative ideas, ability to analyze problems, and interpersonal
communication with colleagues and clients (Nair et al., 2009; Wickramasinghe & Perera, 2010;
Yang et al., 2015). In addition, self-managerial skills are considered one of the most important
indicators needed by many industries (Sermsuk et al., 2014). Those skills are badly needed because
they have an effect on more advanced companies (de Guzman & Choi, 2013).

In more detail, machine operators are at level 2 in the Indonesian Qualification Framework
(IQF). Machine operators must have a standard, in which there is mechanical engineering expertise
skill, which has the following competencies: (1) applying the K3 principles in the workplace, (2)
applying quality procedure, (3) measuring using a measuring instrument, (4) operating general ma-
chinery, (5) using manual equipment, (6) reading technical drawing, (7) operating a lathe, (8) oper-
ating the milling machine and setting the machine and its program NC/CNC (9) operating and ob-
serving machines, and (10) operating machines NC/CNC (National Professional Certification
Agency, 2017).

Facts show that many school graduates do not have employability skills in the workplace
(Wei Chan et al., 2018). Operators tend to find it difficult to manage time, be less responsible, and
not have a positive attitude to sustainable learning. All those hamper production processes in com-
panies (Stoner & Milner, 2010). Besides, the researchers found reality in the field during prere-
search interviews with a manager that shows that machine operators did not have good communica-
tion skills, which resulted in mistakes in receiving information and a tendency to be passive, which
also hampers their work. This impacts the mismatch between industrial needs and graduates’ skills.

One of the employability skills that must be possessed by prospective machine operators is
the skill to meet labor market needs. Therefore, skillful machine operators can be employed and
stay in work in metal and machine manufacturing industries (Rowley, 2014). Thus, employability
skills should always be close and hand in hand with the labor market. Based on this rationale, theo-
retically, employability skills are suitable for workers in various fields such as various technical
fields (McLean et al., 2013; Stoner & Milner, 2010). However, in the specific field, machine
operators' jobs must vary. For this reason, further research is needed to discover the needs of essen-
tial employability skills suitable to be applied by machine operators.
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This research aims to survey essential employability skills needed by machine operators
whose orientation is manufacturing industries of metal and machinery. As instructional steps, it
identifies and verifies industries to find indicators of employability skills considered important and
strategic for the profile of machine operators so that the graduates of mechanical engineering voca-
tional high schools (VHS) can be absorbed more by manufacturing industries of metal and machin-
ery. The result of this research is expected to be a recommended framework as practical antici-
patory steps in making the programs of mechanical engineering VHS. In addition, this research’s
finding becomes a reference and helps industries evaluate their performance in improving their
work quality according to the dynamic environment and becomes a recommendation for companies
when they recruit new machine operators.

RESEARCH METHOD

The method used in this research is a mixed-method — a method that combines the quantita-
tive and qualitative methods. The convergent parallel strategy design combines both types of data
separately and makes interpretations in order to reveal whether there is a convergence or diver-
gence (Creswell, 2009). Furthermore, the findings are analyzed to see whether or not they mutually
inform. In this research, the different sample size or weight is not a problem, but it is for getting an
in-depth perspective to generalize the population. In addition, the quantitative result is reported
first, followed by the qualitative one to confirm and compare them in the discussion (see Figure 1).

Collecting and
Analyzing Quantitative

Data
(QAQD) Comparing
or
Relating

Collecting and
Analyzing Qualitative

Data l
(QAQID)

Interpreting

Figure 1. Convergent Parallel Design

This research population is manufacturing industries of metal and machinery situated in the
provinces of Jakarta Special Capital Territory, Banten, and West Java. The sampling technique
used is based on convenience and availability in the field (Babbie, 2007). The research sample is 69
industries engaged in metal and machinery, with 98 respondents consisting of 69 machine opera-
tors, 19 team leaders, eight supervisors, and two managers.

This research uses an online questionnaire and structured interviews for collecting the data.
The questionnaire contains statements with checklist (V) at the statement point in accordance with
respondents’ responses. The instrument for the survey was developed from the indicators of re-
search findings on employability skills. It was adopted from SCANS (The Secretary Commission
on Achieving Necessary Skills) which was adapted to the needs of machine operators’ work.

The validation of the questioner was done through expert judgment by comparing the suit-
ability among indicators and instrument grids. The reliability measures were done to see the consis-
tency of the research instrument. The rubric developed in this research consists of 42 test items in-
cluding all indicators measured from the aspects of basic skill, thinking skill, self-quality, human
resource management, interpersonal skill, information and system management, and technology.
The scoring criterion is a score of four for the highest score and a score of one for the lowest score.
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The statistical and inferential analysis is presented in tables of contribution and diagrams. Then, a
parallel convergent strategy was carried out by analyzing the result of the two groups of data sepa-
rately and by making interpretation to see whether or not there was a convergence or divergence.
After that, a decision was made in the form of the suggested framework of the quantitative and
qualitative findings for machine operators.

RESULTS AND DISCUSSION

The finding was obtained from respondents after the analysis of quantitative data collected
through a survey and qualitative data through interviews. The result of the survey is divided into
two parts. The first part contains questions related to demography, and the second part contains 42
close questions. The quantitative analysis presented the data on respondent profiles, descriptive
analysis, and ranks of importance. The findings of this research are presented as follows.

Figure 2 shows the respondents’ demography. The result of the analysis shows that the edu-
cational background of the workers is different from one another. This becomes a variation of its
own with various educational backgrounds of the workers. The respondents’ profile is classified
into four levels of education: high school, diploma 3, bachelor/diploma 4, and masters. Figure 2
shows that most of the sample respondents are high school graduates, with a percentage of 45.92%,
followed by diploma 3 graduates, as many as 29.60%. As many as 23.46% of the respondents are
bachelor degree holders, and the rest 1.02% hold a master degree.

mS-2 ®S-1/D-IV =D-Il ®SMK/SMA

Figure 2. Demography of Respondents

Table 1 presents the result of the quantitative analysis of machine operators’ perception of
employability skills priority. Machine operators consider that the most essential employability
skills needed by an operator in order to achieve top career in the workplace is basic skills with the
indicator of careful reading in the workplace, and gave it the highest score (M=3.87). Following
that, machine operators consider thinking skills of “completing work in a shorter time than the spe-
cified one” is the skill considered not important, and gave it the lowest score (M=3.10).

The results of the questionnaire and interviews were compared in order to have a really es-
sential result by using the parallel convergent technique, which can compare results to see whether
or not the findings mutually confirm. The process of combining the qualitative and quantitative
data disregarded respondents’ scores but focused on in-depth perspective to generalize population.
Furthermore, interpretation was done by selecting the indicators which had convergence, and the
divergent indicators were not selected and supported by relevant theories. The results that showed
similarities and intersect, between the quantitative and qualitative results, were then selected and
used further as a recommendation for the employability skills framework. The framework in Figure
3 was developed applying the theory of Robinson and SCANS. This interpretation stage resulted in
14 essential employability skills most needed by manufacturing industries of metal and machinery.
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Table 1. Perception of the Importance Level of Employability Skills

Rank Employability skills M SD
1 Reading the rules that apply in workplace 3.87 0.35
2 Reading the Standard Operasional Prosedur (SOP) on machines 3.83 0.38
3 Reading job description 3.83 0.38
4 Listening to instructions from team leader of machine operators 3.80 0.41
5 Discipline in punctuality 3.80 0.41
6 Behaving honestly in working 3.77 0.50
7 Showing good ethics in working 3.70 0.47
8 Maintaining attendance level in the company 3.70 0.47
9 Being responsible for product quality according to the standard 3.67 0.48
10 Team-working with colleagues 3.67 0.48
11 Conveying verbal informasion clearly in accordance with job needs 3.67 0.48
12 Showing good work ethos in working 3.63 0.56
13 Helping colleagues having difficulties doing their work 3.60 0.50
14 Using safety equipment (safety shoes, wearpack, and spectacles) when working 3.57 0.50
15 Determining quick work procedure 3.57 0.50
16 Informing job progress to new machine operators at the shift changing 3.53 0.57
17 Maintaining the cleanliness of the workshop area 3.53 0.51
18 Identifying hazard potential in the workshop 3.53 0.51
19 Reading the table of speed on machine parameter 3.50 0.51
20 Working according to production target 3.50 0.51
21 Selecting cutting tools with specification suitable with operational needs 3.47 0.51
22 Reading mechanical engineering figure 3.47 0.57
23 Doing the maintenance of inventary tools used in machines 3.47 0.51
24 Understanding Numeric Controlled program information in the system to be 3.47 0.51

operated in machines according to procedure
25 Streamlining raw materials to be more economical 3.43 0.57
26 Understanding production flow system from raw materials-production process-  3.43 0.50

quality control
27 ldentifying trouble shooting in machines 3.40 0.50
28 Accepting team leader’s criticism well 3.40 0.56
29 Working according to the planned schedule 3.40 0.50
30 Reading measurement result of precise mechanic measuring device 3.40 0.50
31 Adapting working method to the change of working environment 3.37 0.56
32 Doing the maintenance on the machine used in work 3.37 0.49
33 Selecting machines according to operational needs specification 3.33 0.55
34 Writing daily work reports 3.30 0.47
35 Carrying out machine operation 3.30 0.53
36 Reporting all accidents that have happened 3.23 0.43
37 Controlling production processes 3.23 0.57
38 Calculating machining process parameters 3.17 0.46
39 Working independently 3.17 0.53
40 Understanding company’s organization bureaucratic structure 3.13 0.57
41 Setting machine programs (numerical controlled = NC)/(computer numerically  3.13 0.68

controlled = CNC)
42 Completing work in a shorter time than the specified one 3.10 0.80
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The criteria of employability skills that must be possessed by a machine operator specifically
contains 14 working skills. The industries prioritize good personality or generic skills over perfor-
mance. Machine operators, in fulfilling the labor market, are prioritized to have the most dominant
self-quality and basic skills. They have to pass the standard test that is required by the companies,
such as the psycho-test, health, and also interviews. They must also master the basic competence in
manufacturing work concept, so that when they work in a company, their employers will not find it
difficult to improve their hard skills through the pre-service trainings or pre-service upgrading pro-
grams. Furthermore, employability skills enable operators to prove that they can be successful with
their occupation. Therefore, by following the changes in the dynamically changing labor market,
machine operators must have possessed employability skills in order to stay in their work. Prospec-
tive machine operators who are going to enter the world of work should have prioritized skills in
order to be recruited, so that the graduates of mechanical engineering from vocational high school
(VHS) can participate successfully in the global labor market competition. Eventually, ideal gradu-
ates and machine operators have always to be ready to adapt to their work competencies in order
that they have the competencies which can compete in the national and even regional ASEAN re-
gions.

Figure 3 presents the formulation of the employability skills that are recommended to ma-
chine operators. Meanwhile, the description of the 14 employability skills that must be mastered by
machine operators is presented in Table 2. Specifically and in details, the recommended framework
can become a guide for machine operators in their efforts to be recruited by employers in the in-
dustry.

Praduction Flow Sysbam
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Planning Maragesmean .

Self Managermeant @
EMPLOYABILITY

SKILLS

Commiunication

Craativity

Flexibility C

Empathy

Figure 3. Model Framework of 14 Employability Skills of Machine Operators
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Table 2. Model Framework Description of 14 Employability Skills for Machine Operators

Employability Skills

Description

Basic SkKills Communication
Listening
Self Quality Attendance

Responsibility

Honesty

Collaboration

Flexibility

Empathy

Thinking Skills Creativity

Problem Solving

Management Self Management

Planning Management

System and Tech- Production Flow Sys-
nology tem

Mastery of Job Field
Concept

Machine operators can deliver information clearly to
other machine operators, team leaders, and other
workers in the company as it is needed.

Machine operators can listen to something carefully
and attentively in order to be able to analyze
information on the job command from team leaders and
supervisors.

Machine operators can keep their discipline in
attendance to be able to work during the time as
regulated by the company.

Machine operators can be responsible for the products
they have worked on, according to their own job
description in their own division.

Machine operators can act honestly in working under
any circumtances at work.

Machine operators can work in teams or groups
discussing and sharing the job to make them work more
effectively.

Machine operators can adapt by adjusting themselves
with their working environment, shown by their
willingness to learn.

Machine operators have empathy by helping and
supporting other machine operators to reach the
production targets.

Machine operators must be creative by prioritizing
effective and efficient working steps in doing their job
without decreasing the standard quality of the
company’s product.

Machine operators must be able to solve problems by
doing new jobs as desired by various customers’
orders.

Machine operators can manage time by being
discipline, shown by being on time at work, following
the schedule that has been established.

Machine operators can finish the production project
planning according to the established deadline.

Machine operators can understand the production flow,
starting from raw materials to the final product (Raw
material-Production Process- Quality Control).
Machine operators can master the job field concept,
such as reading the machine engineering figures,
operating the measurement tools, using the hand tools
powerfully, operating conventional machines, and
operating CNC machine.

Communication

Communication skill is a basic skill considered the most important. Various employability
skills of operators always need a good communication skill. The communication skill of machine
operators is obviously different from that of other workers in general. Machine operators seldom
talk to the other fellow workers because they deal with non-living things or machines, not humans.

Communication skill is an important aspect, which means that workers have to be skillful in
communicating with people of different language backgrounds, and they have to be able to use var-
ious forms of communication (Wei Chan et al., 2018), at least, communication in a clear and under-
standable language. In the workplace, machine operators communicate more intensively with other
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fellow workers or machine operators. Every machine operator must actively communicate clearly
so that there will be no misunderstanding, which can cause loses for the company. Meanwhile,
communication with their employer or team leader is needed only occasionally and situational in
nature. However, it does not mean that they are passive and do not communicate. This aims to
maintain the ethics of good interpersonal relationships between employers and employees.

Furthermore, when a machine operator has difficulties in his job, he must be able to com-
municate verbally in a proper way to solve problems well (Lee & Chin, 2017). This is important in
order to support his work. Communication has to be based on honesty so that an operator is open to
any problem. Some mistakes are often made by machine operators, including not communicating
essential things despite their importance, for instance, a mistake or failure in production. If it con-
tinues, it will bring harm to the company.

Listening

Industries agree that listening to instructions is very important. The instruction given by an
employer is usually conveyed at the beginning of work or when there is a need for operators re-
garding job information. Machine operators are often faced with a situation when they have to lis-
ten to instructions or orders from their superior. One form of instructions is about job description
and explanation on how they have to carry out their work. At this stage, they are required to listen
attentively in order that the instruction can be carried out well in accordance with the team leader’s
direction.

The listening skill is important for the success of machine operators. A team leader is satis-
fied when machine operators can prove the result of their work, which indicates that they listen to
instructions well. In this way, they get feedbacks that aim to improve their work performance
(Longweni & Kroon, 2018). Listening to superiors highly empathically is with the aims that mis-
understanding and misinformation will not happen, which means that machine operators under-
stand the conversation and so they meet their team leader’s expectation.

Attendance

The interview result shows that attendance can improve machine operators’ career because
by maintaining attendance, they show that they are productive workers, assessed from their atten-
dance report. Managers do not like machine operators who often ask for leave permission or are
absent without good reasons, and this often causes them to get heavy sanctions and expel from their
job.

Attendance is often interpreted as something important for industries because it teaches ma-
chine operators to obey the regulation in the industries. Attendance, often related to presence, in-
cludes starting the work at the specified time, being at the workshop on workdays, and completing
the described job responsibly. Research findings show that machine operators’ superiors, such as
supervisors and managers, like those who maintain their work attendance. Their routine attendance
shows their good work ethics. This is supported by the findings of the research by Lindsay et al.
(2014) that workers must have responsibility for their job by maintaining their attendance.

Responsibility

Other research findings show that industries appreciate the workers who have a high re-
sponsibility (Dicker et al., 2019; Potgieter & Ferreira, 2018). In addition, operators must have a re-
sponsibility by showing totality in working, which means they can organize all works to be finished
with the best results. The superior, who is the team leader or supervisor, can indirectly evaluate
how machine operators work by looking at their totality and seriousness in working. This, of
course, has a good impact on their career.

Other research findings prove that; managers like machine operators have a positive attitude
toward and are responsible for their job (Lim et al., 2016). Being responsible in this case is being
able to be relied on doing the job in accordance with specified main duties in each field or division.
All responsibilities and duties of machine operators must be carried out in accordance with their

Copyright © 2020, Jurnal Pendidikan Vokasi, 10(2), 2020
ISSN (print) 2088-2866 | ISSN (online) 2476-9401


https://doi.org/10.21831/jpv.v10i2.31869

196 — Hari Din Nugraha, Deny Poniman Kosasih, Kasda, As’ari Djohar, & Mumu Komaro
https://doi.org/10.21831/jpv.v10i2.31869

job description. By building trust in machine operators, employers will find the greater integrity of
an operator that can be built while having loyalty to the company.

Building the character of responsibility in workplace tends to be difficult. Not all machine
operators find it important to do their job seriously, and there are some who work only to fulfil
their obligations. Supervisors or managers need to encourage and give appreciation to good opera-
tors. Not only the appreciation in the form of rewards but also direct and useful gratitude and prais-
es are the forms of acknowledgement of machine operators’ good work. Therefore, they will have
the feeling of belonging to the company and be responsible to work for the good reputation of both
the company and themselves.

Honesty

The character value of honesty begins to disappear due to one’s attitude. Honesty in the
world of work is very important in achieving the success of workers. Honesty has a positive impact
on workers because the honesty values always prevent them from various negative actions. In in-
dustries, the honesty culture reflects professionalism in working. In this case, machine operators are
obliged to be honest in their work. Industries also prioritize self-quality over hard skills in the re-
cruitment of skillful prospective machine operators. Research findings show machine operators
have to possess honesty, for example when they are given a job by their supervisor, it must be done
honestly. Moreover, when an operator has performed his work honestly, he can give trust to his su-
pervisor after what he has done.

There are many instances of honesty in industries’ work culture, including admitting the mis-
takes that have been made. The character of honesty is very important in building good reputation
in workplace. It is important for machine operators to possess good reputation because it can result
in the trust from their supervisor and fellow workers. On the other hand, if honesty is ignored, what
will happen is that the relationship already made will be broken because it is difficult to develop
since there is no trust from anyone and even the career that has been built can be destroyed.

It is a must for skillful machine operators to have integrity in their job. They should tell the
truth, are honest about whatever happens, and are open-minded. In this way, the actions the do have
positive impacts on the development of themselves and companies or organizations. Moreover, a
machine operator can be promoted to a team leader or even a supervisor.

Collaboration

Manufacturing industries need very much operators who can collaborate in a team well. The
result of the interviews shows that industries agree to prefer machine operators who can collaborate
in a team well. This is not without reason because in their job description machine operators cannot
work independently. In terms of responsibility, one division is interrelated with another division.
However, some machine operators do not collaborate as a team. Actually, there are advantages in
teamwork, one of which is in making a product, where operators may work collaboratively by
sharing assembled parts to be done together, which makes the job easier.

This is in line with the research findings, which show that industries need workers who col-
laborate with others (Buntat et al., 2013). This is because by working in a team, all processes of
work become more efficient because they can be finished simultaneously in accordance with the
production target. From the management's viewpoint, managers consider team work in the work-
place will also help industries’ productivities and the inspiration of new ideas from group discus-
sions. In an effective team, working in teams can also make machine operators and their fellow
workers do the job from different perspectives in accordance with their background and work ex-
perience. This will be very advantageous because it can help industries to create an optimal, con-
crete solution.

Flexibility

The workplace environment certainly has various cultures and customs. However, cultural
differences in the workplace are not a problem for workers who have good adaptability. Quickly
adapting to the environment can make workers more acceptable to their work environment (Ahmed
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et al., 2012). How to adapt to the work environment can be seen from machine operators who have
perseverance and high learning interests. Good machine operators do not stay in one production
division. However, they can move to other divisions to learn other knowledge. The development of
their employability skills can be achieved by participating in companies' training or through self-
development.

Adaptation processes need self-adaptation in order to adapt to the climate of the work envi-
ronment in companies. New machine operators need never-ending learning regardless of their ages.
In addition, discipline with a flexible mindset and transferable skills, and dynamic adaptability with
the work environment are a good key to adaptation (Bunney et al., 2015). Therefore, machine oper-
ators can show good work performance in the transition to a new environment so that they have op-
portunities to develop (Kamaliah et al., 2018).

Empathy

To foster a condition conducive to collaboration among workers in machine operators' envi-
ronment, ideally, there is a feeling of empathy among machine operators and their supervisors.
Some of the interviews and survey results show that the skills needed by workers consist of basic
skills and social competence (Sermsuk et al., 2014). In the Industrial Revolution 4.0 era, it is an
obligation for operators to have social skills. There are many advantages machine operators can
feel when in their everyday activities they face problems which can be solved by exchanging ideas
and mutually helping other machine operators. Research findings also show the best workers can-
not just work alone; there need to be other people who can be a team to collaborate. The reality in
the field shows that machine operators usually have to help and support other machine operators'
routine work with work log, provided that the work has been finished. Therefore, the job can be
worked out quickly and efficiently.

The company's success in increasing productivity must certainly start with a good sense of
empathy to build better relationship with other operators. Indirectly, the personal relationship of
each operator also gives a better performance. The working convenience machine operators have
got will certainly give effect to the harmony among them, and it is the capital to help build relation-
ships and pursue a better career.

Creativity

One of the measures of creativity of a machine operator is his ability to work effectively. As
an example, a machine operator does his work in his own way without ignoring the quality of the
product. This means that he has to save time by doing his work faster than the estimated time.
Sometimes a worker does not have to follow the procedure but he can find new procedure which
does not jeopardize his own safety.

This is in line with the statement that creativity is an important dimension for a worker
(Yang et al., 2015). The invention of a new way to save time very much affects the selling price of
a product; the longer the time spent on making it, the higher the price will be. Therefore, an oper-
ator is allowed to find a new way as long as the product is good and the same, and it does not jeop-
ardize his own safety. For example, the machinery parameter process can be done in a shorter time
by burying it deeper, faster than spindle rotation.

Solving Problems

In their workplace, machine operators are always faced with concrete problems. This is
important for them so that they can solve the problems in their work well. Research findings prove
that machine operators must work in multicultural environments such as manufacturing industries
(Spinks et al., 2007). A multicultural environment such as manufacturing industries is very com-
plex, starting from problems of cultural differences, which certainly trigger conflicts among the
workers. Therefore, machine operators must solve their problems by themselves, and differences in
individuals' opinions must be responded to wisely.

In addition, when receiving various orders from customers, such as different materials, com-
plex shapes, and meticulous tolerance sizes, a machine operator must scrutinize how to fulfill the
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various orders. There needs to be a critical reflection on developing an idea to play an active role in
solving the problem (de Schepper & Sotiriadou, 2018). Most importantly, a machine operator must
be able to analyze an effective way to make a product according to consumers’ desire. In this way,
the product is in accordance with consumers’ desire and the production target is achieved.

Self-Management

For a worker, especially a machine operator, self-management is not an additional skill any-
more; it is a skill that is essential in nature. Research findings show the need for discipline to im-
prove a company’s advancement development (Boahin & Hofman, 2013). One of the ways that a
company can develop well is by having machine operators manage themselves with their discipline
of time in working. Therefore, there needs to be a binding rule to discipline work time.

Some companies consider Self-management skills as the most important indicator, and many
industries look for them (Sermsuk et al., 2014). Supervisors and managers consider the specific
self-management skill needed is time management skill. The most essential thing is time, i.e., how
machine operators can manage time well. For example, the obligation of coming to work and going
home on time, i.e., neither coming late nor going home earlier. Although it looks simple, it is often
difficult for some operators to do. By coming to the office and going home on time, they get used
to finishing their job in accordance with the deadline.

Management of Planning

Another important attribute is planning and works performance improvement (Bridgstock,
2009). Good planning for machine operators gives a focused direction to achieve goals according
to the plan made. In addition, with the scheduled plan, machine operators can know what objective
must be achieved and what must be done to achieve it. Furthermore, the machine operators who
have planning management ability can plan and organize the time regularly so that they can accom-
plish the job and prioritize which job must be finished first.

Machine operators should determine the main and earlier-to-complete work to manage the
time easily. Specific job priorities will help machine operators to be more disciplined and will min-
imize the risk of work being neglected. With the target schedule, they can quickly finish the work
by maximizing the available time. In addition, a target schedule will encourage them to maximize
their ability (de Guzman & Choi, 2013).

Production Flow System

There is a production flow from raw materials to finished materials in the manufacturing
process. It is very important for machine operators to know the production flow system from raw
material - production process - quality control (Drange et al., 2018). The production process func-
tion can make a raw metal product to become a value-added product. Technically in the field, ma-
chine operators have to understand the overview of production flow because it impacts the quality
of the product. By understanding a production flow, they can estimate the product they made to be
assembled to the next section.

Research findings show that by understanding the production flow, for example, in the
aviation industries, machine operators understand the detailed production flow. The product can be
customized according to its function, and if it is fixed in the vital part, it will take a high tolerance.
On the other hand, if it is fixed in the part which is not vital and just a compliment, tolerance can be
reduced, and fineness can be adjusted. For this rationalization, production operators can save pro-
duction time, and production is quicker and more efficient so that it will be faster than the produc-
tion target (Okunuga & Ajeyalemi, 2018).

Mastery of Job Field Concept

_The mastery of the job field concept will impact the ease of getting a job and staying in the
job (Curi¢ Drazi¢ et al., 2018). A machine operator must be able to master his job field concept.
The field concept of machine operators includes manufacturing. More specifically, they must oper-
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ate production machinery, design and examine a product, and operate computer numerically con-
trolled (CNC) machine (Markes, 2006; Motyl et al., 2017). The qualitative finding also shows that
machine operators must be able to use manual tools and powered tools, use precision mechanical
measurement instruments, operate conventional machines, and operate CNC machines.

The important job field for machine operators is the mastery of the basic concept of machine
operators’ field. Therefore, what must be emphasized is the mastery of concept first, and then they
just develop themselves in their workplace. In addition, their understanding of machinery logic re-
lated to functions, actions, and machine instruction is deepened. Furthermore, they have to increase
their work experience by doing many practices, because by doing so, they will get used to their job
and thus increase their technical mastery.

Anticipating technological change, machine operators must have sensitivity by adapting
themselves to new jobs with good learning interests. Therefore, despite the rapid change in technol-
ogy, they can be open and learn to change employability skills. For this reason, their flexibility is
highly required. In this way, supervisors can appreciate the performance supporting sustainable
technological development (Ali et al., 2018).

CONCLUSION

The research findings show that there are 14 attributes of essential employability skills which
serve as the framework for machine operators. The employability skills are identified and ordered
according to the priority by manufacturing industries of metal and machinery as follows: (1) basic
skills: communicating, listening; (2) self-quality: attendance, collaboration, responsibility, honesty,
flexibility, empathy; (3) thinking skills: creativeness, problem solving; (4) management: self-man-
agement, planning; (5) system and technology: production flow system, mastery of job field con-
cept, and production flow system. Overall, industries prioritize basic skills as the main obligation
and self-quality as the priority for recruitment. Furthermore, thinking skill, managerial skill, and
system and technology skill will be developed later in the workplace.

The implication of this study is that, for the stakeholders of manufacturing industries of
metal and machinery, employability skills can be the reference for their companies when recruiting
prospective machine operators and that evaluating machine operators” work performance is im-
portant to support the long-term sustainability of their industries. The framework of employability
skills can become the basis for practical arrangements for the curriculum or competency develop-
ment programs at mechanical engineering vocational high schools. This research finding can help
teachers to identify the gap between industries and schools. Therefore, the understanding of em-
ployability skills can contribute to the career development of their graduates, in order to be able to
compete in the dynamically changing labor market.
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