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konsensus di antara para ahli tentang keterampilan yang dibutuhkan untuk
Kata Kunci - insinyur sepeda motor. Peserta ahli penelitian ini berjumlah 6 panelis dengan
Teknik Delphi, Validitas, menggunakan teknik purposive. Pengumpulan data dilakukan melalui analisis
Keterampilan Kerja, Evaluasi dokumen, kuesioner dan wawancara lanjutan. Instrument yang digunakan untuk
Program mengumpulkan data yaitu lembar kuesioner. Konsensus di antara 6 ahli dalam

memeringkat keterampilan kemudian dihitung dengan menggunakan perangkat
lunak SPSS 24 untuk melakukan analisis W. Hasil penelitian yaitu pertama, para
ahli lebih mengutamakan penguasaan soft skills dibandingkan penguasaan
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Thisi . Honda, para ahli hanya memilih keterampilan yang paling spesifik dan khusus
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ABSTRACT

Research instruments in program evaluation are essential and need thorough care regarding validity, reliability,
and credibility. This study aims to verify the skills required in the Industrial Job Training Program applicable to
Astra Honda repair shops. The Delphi analysis technique was used in this study to reach a consensus among
experts on the skills required for motorcycle engineers. The participants of this research were six panelists using
the purposive technique. Data were collected through document analysis, questionnaires, and follow-up
interviews. The instrument used to collect data is a questionnaire sheet. The consensus among six experts in
rating skills is then calculated using SPSS 24 software to perform W analysis. The research results are, first,
experts prioritize mastery of soft skills over technical skills. It can be proven by the ranking results, which place
soft skills in the top 7 rankings ahead of all technical skill items. Second, among the many technical skills
presented from the government's proposed curriculum and Honda's traditional skills, experts selected only the
most specific and specialized skills that were most widely applied in the workplace. It was concluded that experts
prefer workers who excel in soft skills compared to technical skills.

1. INTRODUCTION

Developing relevant skills specified for the work practice will surely empower a worker to
compete against other workers from different countries in securing job attainment in the existing job
opportunities. It is crucial for the education body to consider what are the skills relevant to the real world
work place to be taught in the school to reduce the skill imbalances and manage to equip the graduates
with the accurate skills to be employed (Mardiyah et al., 2018; Pratiwi et al,, 2022). However, the rapid
change in globalization, technological process, population ageing, migration, climate change as well as
unanticipated shocks, such as the COVID-19 pandemic has contributed to the uncertainty which makes
individuals need to develop relevant skills and use them effectively (Aji, 2020; Wahyono et al.,, 2020).
Those changes have significantly increased the demand of the ASEAN skilled workers into 41% or equal to
14 million people and a half of that number is Indonesia's requirement (Adam & Nastiti Rahayu, 2017).
Indonesia can overcome these challenges by investing in developing relevant skills which included as one
of the country’s investments for the country’s economic prosperity, social cohesion and broader well-
being (Gonzalves, 2021; Kivunja, 2014).
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One effort to develop relevant skills is made through the establishment of vocational schools. The
main function of such vocational schools is to prepare the students to be employed directly after
graduating (Stellmacher et al., 2020; Supriyadi et al., 2019; Triyono, 2015). Despite the effort, there was
still a gap between the demand of the workers and the prediction which may be caused by the continuous
shifting in agricultural, service and processing industries that occurred in the past 15 years until 2015
(Adam & Rahayu, 2017). As many as 84% of employers reported experiencing a labour shortage in 2021
due to the inadequately skilled applicants to fill the marketplace demands (SHRM, 2021). In addition to
that, the mismatch between demand and supply that was caused by the education plan that was not
mirrored the reality worsen the results of the unemployment rate of vocational school graduates which
shows that vocational school graduate consistently holds the highest unemployment rate in comparison to
other graduates (Ediyanto, 2016; Purnamasari, 2018). Therefore, the Presidential Instruction Number 9 of
2016 proposed some policies concerning the Revitalization of Vocational High Schools, one among other
steps is the link and match between the workplace applied skills and the skills taught in vocational
schools.

One of the realizations of the link and match program is to ensure students acquire the relevant
skills is through the industrial practice program. It is stated that the industrial work practice program
offers valuable real-world experience to expand the knowledge of students (Mardiyah et al., 2018; Pratiwi
et al., 2022). In this regard, the employers expect the intern students of the industrial of work practice
program may have the knowledge of transferrable skills which enable them to adapt, communicate and
work efficiently using the proven acquired skills (Purnamasari, 2018; Wartono & Sentono, 2013).
Industrial work practice program is known to be one of the factors that can affect the mastery of
employability skills (Putriatama et al., 2016; Rotatori et al, 2021). Employability skill is the skill that
allows someone to get a job or be able to keep working (Putriatama et al., 2016). Industry leaders stated
that they want a graduate that has been equipped with particular employability skills (Sudjimat, 2017).
Employability skills were classified into two categories namely technical and non-technical skills or soft
skills which is equally applied in the engineering workplace, therefore, possessing both skills is necessary
to maintain employment and career success (Pais-Montes et al., 2019).

Hence, it is crucial to confirm that students get the relevant required employability skills while
participating in the industrial practice program (Agustina et al., 2020; Retnawati et al., 2016; Supriyadi et
al,, 2019). There is an abundance of works of literature and research presenting the skills for engineering
but there has been limited effort to study the skills degree of importance reflecting the real-world
engineering workplace. This study aims to verify the required employability skills for motorcycle
engineering in an Industrial Work Practice Program by defining the key skills using the widely used Delphi
technique and ranking them based on the degree of importance. The Delphi method of analysis is a
structured communication that ideally, its application is aimed at reaching a consensus of opinion among
the 'experts' (Sirois & Iwanick, 1977). Delphi was mentioned previously to be used significantly for
various fields, one of them is education (Kattirtzi & Winskel, 2020; Kaufmann, 2016). Delphi analysis has
also proved its benefits in education since the past time in creating guidelines, standards and predicting
trends (Green, 2014). The results of the study will be a standard of required key employability skills for
motorcycle engineers which derived from the consensus among the experts who participated in the study,
the list is recommended be used as a tool to evaluate the industrial practice program in encouraging
mastery of those skills.

2. METHODS

A Delphi analysis technique was used in this study to reach a consensus among the experts on
required skills for motorcycle engineers. Selecting the participants or termed ‘expert’ in the Delphi study
is one of the essential elements since the output of the Delphi itself is the expert opinion (Skulmoski, G. et
al,, 2007). Adopting a purposive technique in this study is based on the notion that, given the study's goals
and objectives, different types of people will have distinct and important perspectives on the ideas and
issues at hand. Thus, several heads of the workshop and mechanics in Astra Honda Motor also the head of
the motorcycle program in SMKN 7 Kabupaten Tangerang were selected to be the expert participants in
this study. The combination of experts was to ensure that both parties have power in determining the
skills for the vocational graduate because the better linkage between both parties will lead to a better
outcome in the job market (Renold et al., 2018). The ideal number of panelists in Delphi study is 6-12
(Tellefson et al., 2019). Therefore, 6 panelists were chosen for this study. The profiles of the panels are
presented in Table 1.
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Table 1. Expert Panelists Member Profile

No The expert Job Title Experience
1 Expert 1 Head of workshop 10 years
2 Expert 2 Motorcycle engineering Curriculum Developer 15 years
3 Expert 3 Head of workshop 10 years
4 Expert 4 Head of mechanic 21 years
5 Expert 5 Head of motorcycle engineering program of SMKN 7 12 years
Kabupaten Tangerang
6 Expert 6 Head of mechanic 20 years

Following the recommendation Delphi stages comprises of 3 main stages: pilot study combined
with seeding, paring-down the list and ranking the skills item (Skulmoski, G. et al., 2007). The first and the
second stages were conducted in a week while the last stage of Delphi was conducted within 4 weeks due
to the iteration nature of Delphi which has to conduct multiple rounds until the reach of consensus and
the continuous consultation to the key expert. The ranking skills stage took 2 rounds in total until it
reached the optimum consensus. In an attempt to increase the data’s credibility, the triangulation strategy
of using several data collection and processing methods were conducted in this study. The data will be
collected through document analysis, questionnaire and the follow-up interview.

Preliminary study and

. Paring-down the list Ranking the skills item
seeding

Figure 1. Delphi Stages

There are two types of employability skills sought in the seeding process; technical and non-
technical. The non-technical skills or commonly called soft skills were attained from different sources of
literature. The soft skills selected were focused on the soft skills required specifically for an engineer in
general. The technical skills for motorcycle engineers have been formulated previously in the Indonesia
national work competency standards based on the decree of the Minister of Manpower of the Republic of
Indonesia no. 147 year 2019. There is an abundance of the number of skills presented in that paper.
Therefore, to avoid the possibility of clouded judgement, the researcher had a pilot study to conduct a
consultation with the head of the motorcycle engineering program to sort the skills and he proposed the
set of skills given and formulated by Astra Honda Motor. The set of skills has been used by SMKN 7
Kabupaten Tangerang as a standard reference for the final competency test for motorcycle engineering
students. There were 24 technical skills in that list and the expert added another skill item to that list so
there are 25 technical skills in total. The expert then was presented by the selected 25 technical skills and
7 the soft skills; 32 skill items in total and do a content validation check to ensure if the skills were
relevant. The level of agreement is suggested in Table 2.

After the expert finalized and approved the set of skills, the skills then were processed and
delivered to the other experts to select the most important skills for the motorcycle engineer. This is the
Delphi stage 2 that is to pare down the list of skills into a more manageable number. In this stage, the 6
experts were instructed to choose at least 16 out of 32 skill items to be the most important skills for the
motorcycle engineer. The skills which have more than 50% vote will be processed into the next stage of
Delphi; ranking skill items. The sorted skills resulting from the previous stage will then be ranked by the
panelists based on the degree of importance. The consensus among the panelists upon the skills rank
result was measured using the non-parametric statistical technique that is Kendall’s coefficient of
concordance (W). W was used in this study to find the realistic determination of the consensus attainment
among the experts (Schmidt, 1997). The value of w ranges from 0-1, with 0 signifying no consensus, 1 is
the perfect consensus, value 0.5 suggests moderate consensus while value 0.7 and above is an ideal value
for Delphi consensus (Yeoh, 2019). The level of agreement is suggested below:

Table 2. Interpretation of Kendall’s W Value

w Interpretation Confidence in Ranks
0.1 Very weak agreement None
0.3 Weak agreement Low
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w Interpretation Confidence in Ranks
0.5 Moderate agreement Fair

0.7 Strong agreement High

0.9 Unusually strong agreement Very High

The consensus among the 6 experts in ranking the skills was then calculated by using SPSS 24
software to perform the W analysis. The ranking was considered based on the W result and the experts’
comments. Lastly, to confirm the validity in each stage of the list-ranking-Delphi round, at the end of each
round, the panelists were instructed to give comments and descriptions intended to understand the
experts’ reasons in choosing those skills to be the most crucial (Yeoh, 2019). The complete and more
thorough Delphi stages are summed up in Figure 2.

Seeding process carried out by reviewing relevant literature (soft skills) and the
decree of the Minister of Manpower of the Republic of Indonesia no. 147 year 2019
(technical skills).

1. Pilot study Pilot study conducted by having direct consultation with the expert in the field to
and seeding validate the selected 32 skills.

The result of skills set from the previous stage were delivered to the 6 experts.
The 6 experts were requested to select 16 out of 32 presented skills presented.

Skills which have 50% or more vote will be processed into the next stage of Delphi

2.Paring-down| ¢, he ranked based on the degree of importance.

the list
The selected skills from the previous stage were ranked by the experts.
The experts gave the clear reasoning behind the ranking results.
. SPSS 24 was used to perform the W analysis towards the ranking result.
3. l;ﬂlﬁll(slng The ranking was derived from the W result and the experts comment.

Figure 2. The Delphi process and details of each stage

3. RESULT AND DISCUSSION

Results

The results of the study will be presented separately based on the 3 Delphi stages: 1) Stage 1:
pilot study and seeding, 2) Stage 2: paring-down list and 3) Stage: ranking skills. There are several
additions to the process of the Delphi stage such as the validation process and the 2 rounds of Delphi
ranking skills in Delphi stage 3. The seeding is one of the procedures which can be used to build Delphi
key skills item to be processed in the next Delphi stages, the key skills can be derived from the literature
review (Skulmoski, G. et al, 2007). A comparative study in an attempt to improve the engineers’
employability, has done research on soft skills required in the engineering workplace by exploring the 163
job application advertisements and classified it into 4 distinct categories based on the demands; category
A: highly demanded, category B: moderately demanded, category C: lowly demanded, category D: rarely
demanded (Chaibate et al, 2020). The vital Engineer soft skills classification based on the job
advertisements is presented in Figure 3.

Because this study's main focus was to attain the high priority skills in the engineering field,
hence, only the soft skills from categories A and B are included in this study. Those skills were then
undergoing a crosscheck to ensure the application in the engineering field and found responsibility,
adaptation, decision making, teamwork and problem-solving are the most applied skills (Pais-Montes et
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al, 2019). From both studies, it can be concluded that the soft skills for engineers, in general, are
communication, organization, technology literacy, responsibility, decision making, project management,
teamwork, innovation, problem-solving, efficiency, rigour and adaptation. The technical skills are then
chosen from the final competency list used by both Astra Honda Motor and SMKN 7 Kabupaten Tangerang
comprising 24 skills in total. The skills set for both soft skills and technical skills were validated in the
pilot study.

e communication (80%) )
1 « organisation, rigour and efficient (60%)
Category A: highly demanded « engineering technology literate (52%)
« adaptability, initiative and reactivity (52%) )

~N « professional responsibility (44.8%)

e autonomy and decision making (39.2%)
e project management (38.6%)

 team working (37.4%)

e innovation (36.2%)

/| « problem-solving (30%)

Category B: moderately demanded

AN

Ve ~ * writing (24.5%)

e team management (16.5%)

e stress management (15.9%)

« mobility (14.1%)

« ethical and social responsibility (12.2%)
- /| * time management (11%) J

Category C: lowly demanded

J

« entrepreneurship (7.9%)

Category D: rarely demanded « technology update (6.7%)

Figure 3. The vital Engineer Soft Skills Classification Based on the Job Advertisements

The focus of the pilot study is to ascertain the relevance between the existing research question to
the industry (Skulmoski, G. et al., 2007). The consultation with the expert of motorcycle engineering was
conducted after the soft skills and technical skills set were obtained to validate those skills to the
motorcycle industry practice. The expert was requested to fill out the questionnaire comprises of 24
technical and 12 soft skill items presented to him to give the validation check upon the presented skills.
The questionnaire contains the validity check for the expert to sort the irrelevance skills to the motorcycle
engineering industry. Likert scale was integrated into the questionnaire range from 1-5 to describe the
relevancy of the skills. 1: zero relevancy, 2: low relevancy, 3: moderate relevancy, 4: high relevancy and 5:
very high relevancy. All of the technical skills got high to very high relevancy. On the other hand, only
several soft skills got the high to very high relevancy rate, therefore the skills who got the relevance scale
below it will be eliminated. The skills which scaled zero to moderate will be eliminated from the list of
skill items, there are organization (2) technology literacy (2), responsibility (3), project management (1),
innovation (2). The 4 soft skills were eliminated leaving the 7 soft skills to be processed on the next Delphi
stage 2.

The interview session was conducted to elaborate the reasoning behind the relevancy scale given
to each eliminated skill. In the follow-up interview, the expert stated that those skills are rarely applied in
the engineering workplace. In other words, they are actually applied once but not with high intensity. He
stated that particularly the motorcycle engineering students are not necessarily to be technology literate
and innovated because the motorcycle industries have the standardized tools and solid working structure
that mainly focused on motorcycle maintenance and service for the mechanic work level. The expert
added another skill required for the motorcycle engineer which is neither in the government list nor the
competency test, that is service tool maintenance. He argues besides having the great ability technical
skills to repair motorcycles in the workshops, a motorcycle engineer must know how to maintain the
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service tools for convenient daily use. In total there are 25 technical skills and 7 soft skills to be processed
into the next Delphi stage 2: paring-down the list. In this stage, a questionnaire consisting of the pre-
selected skills was delivered to the 6 experts. The experts were instructed to select 16 out of the
presented 32 skills comprising both technical and soft skills. It is detailed that experts should select at
least 10% or more if the list is less than 100 items. Hence, more than 10% particularly a half was voted by
the experts (Schmidt, 1997). The skills that gain a vote below 50 % vote will be eliminated from the list.
There are 14 skills selected that gain 50 % or more votes. Those 14 skills were processed into the next
stage of Delphi which is the ranking skills. Skills are presented in Table 3.

Table 3. 14 selected skills from Delphi stage 2

No. Selected kills Percentage (%)
1 Valve clearance adjustment 87.5
2 Checking and measuring battery voltage 50
3 PGM FI fuel check and pressure 75
4 ECM check and PGM-FI failure code reset 75
5 Settling altitude and TP PGM-FI 50
6 Disassembly of CVT 75
7 Service tool maintenance 62.5
8 Problem-solving 87.5
9 Decision-making 50

10 Rigor 87.5
11 Communication 75
12 Team work 87.5
13 Adaptation 50
14 Efficiency 50

Those pre-selected 14 skills were meaningfully ranked by the experts based on the degree of
importance. There is additionally two process in this stage due to the unsuccessful agreement on the
initial try. Since the aim of the Delphi is to reach the desired level of agreement among the experts,
another Delphi round was conducted to meet the optimum level of agreement. SPSS 24 software was used
in this stage to conduct the W analysis. The rank was set based on the mean ranks, the lower the mean
rank means the higher degree of importance. In some results of the Delphi ranking item, some items will
more likely to have the same mean rank, therefore standard deviation was used to break the tie (Schmidt,
1997). A questionnaire of 32 skills that was submitted to 6 experts to rank skills based on their
importance is presented in Table 4.

Table 4. Result of Delphi Initial and Final Round

Initial Round Final Round
Rank Skills e 6 Rank Skills ot
1 Communication 333 476 1 Communication 1.33 0.51
2 Adaptation 4.42 5.32 2 Adaptation 2.17 0.98
3 Efficiency 483 223 3 Rigor 3.00 1.09
4 Rigor 483 2.68 4 Team work 4.17 0.75
5 Team work 483 4.62 5 Efficiency 4.33 1.03
6 Problem-solving 6.75 232 6 Problem-solving 6.00 0.00
7 Decision making 7.5 2.26 7 Decision making 7.00  0.00
8 Valve clearance 8 Settling altitude and TP 8.83 0.75
adjustment 9.17 3.31 PGM-FI
9 Settling altitude and TP 9 Valve clearance 9.00 1.55
PGM-FI 9.17 1.94 adjustment
10 ECM check and PGM-FI 10 ECM check and PGM-FI 10.17 0.41
failure code reset 9.5 4.28 failure code reset
11 PGM FI fuel check and 11 PGM FI fuel check and 10.67 0.82
pressure 10.83 4.62 pressure
12 Disassembly of CVT 11.17 3.13 12 Disassembly of CVT 11.33 1.63
13 Service tool maintenance 11.67 4.93 13 Service tool maintenance  13.33  0.52
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Initial Round Final Round
14 Checking and measuring 14 Checking and measuring  13.67 0.52
battery voltage 125 2.59 battery voltage
w 0.5 w 0.9

The validity check was conducted in each round of Delphi ranking by doing a member check to
the 6 experts to improve the rigor of this Delphi study (Brady, 2015). The anonymity of each experts’
answers was maintained throughout the process. The result shows that the soft skills were on the top 7
rank and the technical skills follow after. In the initial round, the optimum level of agreement was failed to
reach. It could only reach the W value of 0.5; the moderate level of agreement. It was observed and found
that one particular expert had a quite distinct opinion compare to others. In the crosscheck detail, he
stated that ‘technical skill is the most essential to attain and the other skills follow’. He stated that soft
skills will develop over time. Regarding that, another Delphi round was conducted. The final round of
Delphi exceeded the desired level of agreement reaching the W value of 0.9 (very high agreement). In the
second round of Delphi ranking, most of the experts agreed with the previous ranking result. However,
there are some changes applied on it, both in the soft skills and technical skills item. In the soft skill part,
efficiency which was originally in the third rank moved to a lower rank of fifth while rigor and teamwork
had a higher rank in the second round; rigor, moved from fourth to third and teamwork moved from fifth
to fourth. In the technical skill part, there are two skills item that were swapped in the second round, valve
clearance adjustment; was moved into lower rank of ninth and the settling altitude and TP PGM-FI; was
moved into higher rank of eighth.

Discussion

Based on the results of the conducted study there are several findings that can be obtained.
Firstly, the experts prefer the mastery of soft skills compare to the technical skills mastery. It can be
proved by the ranking results which put the soft skills on the top 7 rank preluded all of the technical skills
items. In the follow-up interview with the experts, the experts stated that workers with the low soft skills
ability especially communication and adaptation were quite troublesome in the workplace, they tend to
quit from the workshop due to unreasonable motive in the short period of time, furthermore lack of
communication slow down the working process. It leads to the idea that companies prefer the candidate
who offers good mastery of soft skills since soft skills teaching is more challenging than hard skills
teaching (Almeida & Morais, 2021; Tseng et al., 2019; Viscione et al., 2019). Soft skills mastery will likely
to help an engineer to have the higher rate in the employment and de.velop in his own career because
employers do not merely seek a good hard-skill engineer but more importantly an engineer with the good
soft skills mastery (Hariti et al.,, 2020; Munir, 2021). With the rapid shifting of the economic growth and
globalisation, engineering is no longer considered a set of technical skills, engineers must successfully
integrate various knowledge and discipline to cope with the unprecedented change ahead in the future
and the current labor demand. As stated, that ‘a student proficient in the soft skills — but who struggles
academically — is better prepared for the next step than his or her straight-A peers who lack skills like
self-management or grit’ (Despeisse & Minshall, 2017; Merz, 2014).

Secondly, among the abundance technical skills presented both from the government proposed
curriculum and Honda standardized skills, the expert selected only the specific and particular most
applied skills in the work place. The experts added that eventually, the skills applied depend on the most
occurred motorcycle case problems in the workshop, they depend on several different factors such as
geographic condition and trend effects in each region. It is similar to a study, exploring the most applied
skills in the computer, industrial and naval engineering fields shows that among the plenty skills acquired
from the class, only some of the specific skills that are most applied in the work place (Pais-Montes et al,,
2019; Sudana et al,, 2019). It is one of the challenging duties for institutions or schools to determine the
specific technical skills most applicable in the work field to cope with the fast-changing environment.
Delphi is one of structural communication methods that can extract ideas from the employers’
perspectives to deal with this issue by helping schools and institutions maintaining relevancy in the
curriculum (Brady, 2015; Kattirtzi & Winskel, 2020).

There was a consistency between the result of this study regarding the soft skills obtained and
those reported by (Merz, 2014; SHRM, 2021; Wagiran et al., 2019). They mentioned those skills are
relevant to the employers’ demand and future job requirements. There is no doubt about the relevance of
the technical skills resulting in this study since it was derived from the Manpower minister list, approved
and used by Honda and the school to evaluate the students’ competency. Those skills were re-analysed, re-
approved and were ranked by the experts which are no other than the main stakeholders in the particular
industries. Apart from the use of both skills in the engineering workplace. It can be concluded that both of
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the skills contribute to one’s success in the workplace. Technical skills help the engineers deal with the
product while soft skills ease the process. Soft skills help the engineers deliver and perform the technical
skills as well. A study focus on the application of the skills in the engineering workplace shows that both
technical and non-technical skills are equally applied (Pais-Montes et al., 2019). What matter is which are
more important skills than others so schools can prepare the accurate and detailed curriculum plan with
the different time allocation based on the degree of importance of the skills for the students orienting the
job market demand considering the implications the world has given. By aiming into one standard of skills
HR industries may provide the relevant requirements for the applicants so the industries will likely hire
the desired applicants. Hence, the individual productivity will increase then there will be an economic
growth in one’s country.

4. CONCLUSION

In summary, the experts prefer a worker that excel at soft skills compare to the technical skills. In
this sense, it is crucial to address the soft skills into the curriculum and develop it during the learning.
Verifying and evaluating how these skills applied in the vocational school Industrial Work Practice
program is necessary to maintain the relevancy of the program purpose to the labor current demand.
Learning and acquiring the righteous employability skills will help the vocational school graduates to get
hired by the employers. While trying maintaining relevancy between the school program and the current
trend, it is even more essential for the motorcycle industries to provide the vigorous set of specific and
accurate skills that are most applied in the work field to guide the job applicant to apply for the suitable
job position. This could also help the employer get the looked-for worker and increase the employer
productivity.
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