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Abstract. Student skills test instruments, based on industry needs, help
measure and ensure that students have the practical skills needed in the
workplace. This study evaluated the performance criteria of students in
concrete structure work, which was used as the basis for designing a work
skills test instrument for vocational high school students based on
construction service needs. This study involved vocational high school
teachers, construction service providers, and vocational education
experts as participants. The research data from the responses of the
research participants were analyzed in terms of practicality and
effectiveness index values, while the essence of the instrument was
analyzed with the Lawshe index value. The instruments designed in this
study were adjusted to types of concrete structure work. The results
showed a practicality index of 4.83 and an effectiveness index of 4.93,
while the Lawshe index value was 0.64. This study has found the
vocational high school student skills test instrument very practical,
effective, and essential as a tool for measuring the level of vocational
student skills. This student skills test instrument can be integrated with a

" Corresponding author: Rolly R. Oroh, rollyoroh@unima.ac.id

©Authors
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License (CC BY-NC-ND 4.0).


https://orcid.org/0000-0003-1900-9083
https://orcid.org/0009-0006-0190-8688
https://orcid.org/0009-0005-7334-3615
https://orcid.org/0009-0002-2265-7575
https://orcid.org/0009-0003-3666-8213
https://orcid.org/0000-0002-1472-1226
https://orcid.org/0000-0001-8185-0661

693

competency certification program for students before entering the
workforce. The results of this study serve to recommend that related
educational institutions implement the student work skills testing
process.

Keywords: Vocational education; vocational high school; skills test
instruments; construction service needs

1. Introduction

The implementation of vocational high schools (VHS) is important in facilitate
students gaining practical work skills so that they can work in certain jobs
according to their fields of expertise. The education pattern in VHS can be an
association between education and the world of work. The implementation of
VHS is an effort to meet the needs of the industrial world, such as the construction
services sector.

In Indonesia, when students at VHS complete their learning process, they are
required to take a skills competency test (UKK) with the format and assessment
criteria prepared by the school. However, the assessment process is carried out by
business stakeholders, such as the construction services industry. The UKK
mechanism has an impact on the discrepancy of skills matching the needs of the
construction services sector because the assessment process seems to ignore the
work competency needs of this sector. This issue has caused many VHS graduates
from not being absorbed by construction services because their work skills
competencies are still low in terms of suitability to the needs of the workforce (BPS
RI, 2024). Such negative impacts can be reduced by VHS and construction service
stakeholders collaborating on the implementation of vocational education (Hiim,
2017).

Research findings show that the open unemployment rate for VHS graduates is
still the highest among other levels of education, which is 8.62% (BPS RI, 2024).
The data prove that VHS graduates are still the largest contributor to the number
of unemployed at productive ages. According to existing data, the number of
construction workers is still dominated by VHS graduates at 70% (Kementerian
PUPR, 2021). This should lead to great opportunities for VHS graduates to be
more easily absorbed in the construction services sector but, in reality, VHS
graduates still lack the work skills competencies that the construction services
need.

The incongruity between student competencies and the needs of the work field
has become a problem in vocational education in Indonesia in recent years.
Students” expertise specialization does not fully meet industry needs. The lack of
relevance between the needs of the world of work and the quality of VHS
graduates is one of the factors that drives the low absorption of VHS graduates in
the world of work (BPS RI, 2024; Oroh et al., 2018). A solution that can overcome
this discrepancy is greater collaboration between schools and construction service
actors (Oroh et al., 2024), such as collaborating in assessing the achievement of
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students” work skills competency learning, so that the format and assessment
criteria have a high level of relevance.

Thus, this study aimed to evaluate the performance criteria of students in concrete
structure work, which will later be used as the basis for designing a work skills
test instrument for VHS students based on construction service needs. It is hoped
that, through this study, a student skills test instrument that is relevant to industry
needs may be formulated. Furthermore, this study can provide positive
implications for stakeholders related to the process of implementing student skills
tests to be more effective and efficient and will have an impact on increasing the
productivity of collaboration between schools and the industrial world (Hiim,
2023). Although several VHS have implemented work skills competency
certification tests, they are considered suboptimal and their independence is still
questionable (Rosyid, 2020).

Relevant student skills test instruments will help measure and ensure that
students have the practical skills needed in the workplace. This not only prepares
students to enter the workforce directly but also increases their chances of being
employed in roles that match their competencies and ensures that graduates are
equipped to meet the demands of the labor market (Setiyawami et al., 2020; Tsai
et al., 2020). Relevant skills test instruments help ensure that VHS students not
only learn basic skills but are also able to adapt to labor market developments in
a rapidly-changing economic landscape (Hampf & Woessmann, 2017). Skills test
instruments that are in line with industry needs can be used as feedback to
develop and update the VHS curriculum so that it is always in line with industry
(Nkwanyane, 2023). Thus, vocational education can remain relevant and
responsive to labor market needs, thereby producing competent graduates who
are ready to contribute to the construction services industry.

Construction services in Indonesia, from small, medium to large classifications,
continue to increase every year. For example, in the province of North Sulawesi,
Indonesia, in 2020, the number of construction service business actors recorded
was 1,995 (with details small businesses totaling 1,750 business entities, 207
medium businesses, eight large businesses, and as many as 30 others business
entities) (BPS RI, 2021). Nationally (including the North Sulawesi region), the
number of construction service actors continues to increase.

The role of the construction service industry in the development of infrastructure
in a region is very important so it needs to be supported by the availability of
competent workers in the construction work sector. The VHS is one of the sources
of workers who have construction work competencies because it is a type of
school that has a building construction expertise program. Therefore, VHS needs
to prepare its students to have quality and certified work skills competencies. The
Law of the Republic of Indonesia No. 2 of 2017 requires all construction workers
working on construction projects to have certificates, especially for expert,
technician/analyst and operator positions (Kementerian PUPR, 2021).
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2. Method

2.1 Research Design

The design of the VHS student work skills test instrument in this study used the
analyze, design, develop, implement, and evaluate model approach. According to
its stages, at the analysis stage, which is the initial stage, an in-depth study of
literature, needs analysis, curriculum analysis, syllabus and student
characteristics is carried out. Additionally, an analysis of the Indonesian national
work competency standards (Kepmenaker RI, 2021) and the Indonesian national
qualification framework (Perpres RI, 2012) is conducted, which are in accordance
with the secondary education level (VHS). At the design stage, a conceptual
instrument product design is carried out as a reference in the instrument
development process. Furthermore, the development of an instrument is adjusted
to the results of the analysis of student performance criteria by referring to the
needs standards, characteristics of VHS students, and Indonesian national work
standards. The specific requirements for construction services are that students
must have concrete structure work skills, with work indicators, namely
scaffolding, formwork, reinforcement and casting work.

This study evaluated the performance criteria of students in concrete structure
work, which was then later used as the basis for designing a work skills test
instrument for VHS students based on construction service needs. This stage
involved research participants from VHS teachers, construction service actors,
and vocational education experts.

2.2 Participants

This study involved 10 VHS teachers of building construction expertise and six
construction service providers in North Sulawesi province, Indonesia. The
involvement VHS teachers and construction service providers was intended to
test the practicality and effectiveness of the instrument product. Participants from
the VHS teacher element were chosen using a simple random sampling technique.
The sample was made up of two teachers for each VHS, from five vocational
schools, which organize building construction expertise programs, in the province
of North Sulawesi, Indonesia.

The participants from the construction service business actor element were taken
using a purposive sampling technique with the consideration that construction
service businesses use VHS graduates. This study also involved five vocational
education experts to test the essence of the instrument product. The involvement
of these participants is based on the consideration that VHS teachers understand
the practice of work skills provided to students. Construction service actors
understand what work skills are needed in the industry. Vocational education
experts understand the core competencies of VHS students” work skills that are
relevant to industry needs. The characteristics of the participants in this study are
described in Table 1 for VHS teacher participants, Table 2 for construction service
providers, and Table 3 for vocational education expert participants.
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Table 1: Characteristics of VHS teachers as participants

Expertise Teaching program at VHS Gender | Number

Mal 4
s Building modeling and information design e
Building Female 4
construction . _ Male 1
Construction and property business

Female 1
Total 10

Table 2: Characteristics of construction service business actors as participants

Bu.s 1'n es.s Business area Business fields | Gender | Number
classification
. Consultants and | Male 1
Large Indonesia
contractors Female -
. North Sulawesi Province| Consultants and | Male 1
Medium .
and Surrounding Areas | contractors Female -
Male 4
Small North Sulawesi Province | contractors
Female -
Total 6

Table 3: Characteristics of vocational education experts as participants

Interest expertise Gender | Number
Mal 1
Educational research and evaluation ae
Female -
1 . Male 2
Building construction
Female -
Male 1
VHS 1 i
carnmng Female 1
Total 5

2.3 Research Instruments

Data on participant assessment responses to the design of the VHS student work
skills test instrument developed in this study were obtained through a
questionnaire. The VHS student work skills test instrument that was been
designed was adjusted to the description of reinforced concrete beam structure
work (Mehta et al., 2013), with performance criteria that meet the needs of
construction services (Oroh et al., 2023). Furthermore, participant assessments
were conducted through a questionnaire with the assessment indicators
provided, in which teacher participants assessed the practicality dimension of the
instrument with assessment indicators of ease of use, flexibility, and user
suitability, so that the instrument can be more easily understood by students and
more flexible with the development of vocational education needs and various
environmental conditions (Ambiyar, 2024; Churiyah, 2023; Hass, 2019).

The construction service participants assessed the effectiveness dimension of the
instrument with the assessment indicators of clarity of instructions, suitability to
needs, and level of difficulty of tasks, so that students can articulate clearly and
relevantly to the needs of the world of work (Munawar et al., 2019; Ohle-Peters et
al., 2023). Vocational education expert participants assessed the essence
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dimension of the instrument with assessment indicators on the content of the
instrument. The questionnaire used in this study was tested for validity and
reliability and the results deemed it suitable for use. The validity test of the
questionnaire used the Pearson product moment correlation technique to
correlate the score of each item with the total score, and for the reliability test used
the alpha Cronbach method.

2.4 Data Collection

The research data were in the form of responses from the research participants
regarding the design of the VHS student skills test instrument on concrete
structure work expertise based on the needs of construction services. The response
data from participants to the VHS student skills test instrument were obtained
through a questionnaire with response options ‘not necessary’, ‘less necessary’,
‘quite necessary’, ‘necessary’, and ‘very necessary’, which were each given a value
scale from 1 to 5. The value scale was given to measure the attitudes, opinions or
perceptions of participants regarding the instruments developed in this study.
Specifically, the vocational education experts were given two response options,
namely ‘important” or ‘not important’. Furthermore, the results of the participant
assessments were collected and tabulated for analysis.

2.5 Research Data Analysis

The data obtained in this study were then collected and tabulated according to the
assessment indicators in each assessment dimension. Data were analyzed using
quantitative descriptive analysis techniques. The analysis technique on the
practicality and effectiveness dimensions of the instrument was analyzed by
measuring the frequency of responses of research participants according to each
item. The measure of the level of practicality of the instrument was determined
by calculating the practicality index (P) and adjusted to the value criteria, as
shown in Table 4, where the practicality index value was the ratio between the
total score and the number of participants.

The measure of the level of effectiveness of the instrument was determined by
calculating the effectiveness index (E) and adjusted to the value criteria, as shown
in Table 5, where the value of the instrument effectiveness index was the ratio
between the total score and the number of participants.

The essence dimension of the instrument was analyzed using the Lawshe index
(L) against the responses of the participants. Determination of the level of essence
of the instrument was obtained by looking at the Lawshe index value in the range
of index numbers from -1 (perfectly disagree) to +1 (perfectly agree) (Ayre &
Scally, 2014; Ponto, 2019). The Lawshe index value was obtained using the
formula: L = {[n. - (N/2)] / (N/2)}, where n. is the number of expert participants
who stated it was important, and N is the number of expert participants (Ayre &
Scally, 2014; Ponto, 2019).
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Table 4: Criteria for testing the instrument practicality

Range of index Information
P>450 very practical
3.50 <P <450 Practical
3,00<P<3.50 Quite practical
250<P<3.00 Less practical
P<2.50 Not practical

Table 5: Criteria for testing

the instrument effectivity

698

Range of index Information
E>4.50 Very effective

350<E<450 Effective

3.00<E<350 Effective enough

250 <E<3.00 Less effective
E <250 Ineffective

3. Results and Discussion

The responses from all participants in this research provided assessment results
for the instrument design that were in accordance with the dimensions of the
instrument assessment. Table 6 shows the results of VHS teacher responses to the
practical dimensions of the VHS student work skills test instrument.

Based on the results or responses of the practicality level assessment of the VHS
student skills test instrument from vocational teacher participants, varying values
for each work indicator item were evident. Each dimension showed a different
index but, in general, it was not much different. For example, the dimension of
the ease of use (EU) gave an average practicality index of 4.80; the dimension of
flexibility (F) gave an average index value of 4.83; and the dimension of user
suitability (US) gave an average index value of 4.85. The practicality index (P)
generally gave an average value of 4.83 and if adjusted to the criteria, as seen in
Table 4, then the VHS student skills test instrument is included in the “very
practical” category to be used as a tool for measuring the skill level of VHS
students.

Based on the responses of the construction service participants to the level of
effectiveness of the VHS student skills test instrument (Table 7), varying values
for each job indicator item were provided. Each dimension showed a different
index but, in general, it was not much different. For example, the dimension of
the clarity of instructions (CI) gave an average practicality index of 4.65; the
dimension of the suitability to needs (SN) gave an average index value of 4.38;
and the dimension of the task difficulty level (TDL) gave an average index value
of 4.15. The effectiveness index (E) generally gave an average value of 4.39 and if
adjusted to the criteria shown in Table 5, it means that the VHS student skills test
instrument was included in the “effective” category to be used as a tool for
measuring the level of VHS student skills.
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VHS student work skills test instrument design Participant
responses
Practical
Type of Wo.rk Performance criteria Average index
work indicators
EU| F |Us
= Scaffolding construction according to work
Scaffolding methods, and
work = Selection of scaffolding materials must be in 4.8014.8014.75
accordance with technical specifications.
* How to make formwork according to the working
method to make it strong,
Formwork . Equlpment for making formwork according to the 47304.804.90
making working method, and
= How to install formwork according to the working
method.
= Concrete reinforcement process according to the
work method,
Concrete . . .
structure | Reinforcem | Binding of transverse reinforcement must be in
crtoree accordance with the work method, and 4.87(4.90 (4.87
ent work . . . .
= Requirements for installing concrete reinforcement
that has been assembled according to the work
drawing.
= The reinforcement model is in accordance with
technical specifications so that it does not shift
during casting,
Casting = The leveling of the concrete after casting is carried
. . . 4.804.83 (4.90
work out according to the working drawings, and
* The method of compacting the concrete during
casting is carried out in accordance with the
working method.
Note: EU= ease of use; F= flexibility; US= user suitability
Table 7: Response from construction service actors
. . . Participant
VHS student work skills test instrument design
responses
Mean in terms of
Type of | Work Performance criteria Eff.ective.ness
work | indicators dimension
ClI | SN |TDL
= Scaffolding construction according to work
Scaffolding methods, and
work = Selection of scaffolding materials must be in 4.80 | 4.30 1420
accordance with technical specifications.
Concrete = How to make formwork according to the
structure working method to make it strong,
Formwork n Equlpme.nt for making formwork according to 480 | 440 |413
making the working method, and
= How to install formwork according to the
working method.
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Reinforcem
ent work

Concrete reinforcement process according to the
work method,

Binding of transverse reinforcement must be in
accordance with the work method, and
Requirements for installing concrete
reinforcement that has been assembled
according to the work drawing,.

4.60 | 4.60 |4.40

Casting
work

The reinforcement model is in accordance with
technical specifications so that it does not shift
during casting,

The leveling of the concrete after casting is
carried out according to the working drawings,
and

The method of compacting the concrete during
casting is carried out in accordance with the
working method.

440 | 420 |3.87

Note: CI= clarity of instructions; SN= suitability to needs; TDL= task difficulty level

Table 8: Response from vocational education experts

VHS student work skills test instrument design Response.s f rom
each participant
Type of Wo.rk Performance criteria A|B|C|D|E
work indicators
1. Scaffolding construction according to work
methods. VIV
Scaffolding
work 2. Selection of scaffolding materials must be in JIVIVE- Y
accordance with technical specifications.
3. How to make formwork according to the VINIVIV] -
working method to make it strong.
Formwork | 4. Equipment for making formwork according to NI
making the working method.
5. How to install formwork according to the VINIVIV] -
working method.
6. Concrete reinforcement process according to
Concrete the work method. VIV A
structure | Reinfor- 7. Binding of transverse reinforcement must be in NI NI
cement accordance with the work method. )
work 8. Requirements for installing concrete
reinforcement that has been assembled VIV -]
according to the work drawing,.
9. The reinforcement model is in accordance with
technical specifications so that it does not shift | - | V|V [V | -
during casting.
Casting 10. The leveling of the concrete after casting is RN
work carried out according to the working drawings.
11. The method of compacting the concrete during
casting is carried out in accordance with the VN[NV Y
working method.

Note: V = important; - = not important; A, B, C, D, E = participants

The results of the assessment of vocational education expert participants on the
design of the VHS student skills test instrument was determined by the five
vocational education experts who tested the essence of the instrument product.
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Table 8 presents the relatively varied values according to the indicators and
criteria of student performance. If the Lawshe index value (L) was calculated for
each item of performance criteria, it gave the highest value of L = 1.00 and the
lowest L = 0.20, but if the average value was calculated for all items of
performance criteria, it gave a value of L = 0.64. Therefore, with this average value,
it can be said that the VHS student skills test instrument designed through this
study was “very essential” as a tool or instrument for measuring VHS student
skills.

This study has produced a valid, reliable, practical, effective, and essential VHS
student work skills test instrument. The skill test instrument is in the field of
concrete structure work expertise with four work indicators, namely scaffolding
work, formwork work, reinforcement work and casting work. Each work
indicator is equipped with performance criteria that can guide or direct the
performance of VHS students in showing their performance to demonstrate their
work skills in concrete structure work expertise.

The scaffolding work indicator is equipped with two work criteria, namely the
manufacture of scaffolding according to the work method and the selection of
scaffolding materials must be in accordance with technical specifications. The
formwork work indicator is equipped with three work criteria, namely how to
make formwork according to the work method to make it strong, formwork
making equipment according to the work method, and how to install formwork
according to the work method. The reinforcement work indicator is equipped
with three work criteria, namely the concrete reinforcement process according to
the work method, the binding of transverse reinforcement must be in accordance
with the work method, and the requirements for installing concrete reinforcement
that has been assembled according to the work drawing. The casting work
indicators are equipped with three work criteria, namely the binding
reinforcement model according to technical specifications so that it does not shift
during casting, the leveling of concrete after casting is carried out according to the
working drawings, and the method of compacting concrete when casting is
carried out according to the work method.

This research is very important in efforts to improve the competency of VHS
graduates. Fundamentally, vocational schools can maximally produce graduates
who are ready to work with good competency ownership, relevant to the needs
of the employment industry. This is in line with the Indonesian National
Standards Agency issuing regulations that vocational schools must always assess
the achievement of students” work skills competencies by involving industry
parties to ensure that students” competencies are in accordance with the needs of
the world of work (Misbah et al., 2020). One way that this may be done is to use
an assessment instrument based on industry needs that can assess students” work
skills achievements.

Competency-based education patterns, such as learning at VHS, require

assessments to determine whether students are competent or not (Wesselink et
al., 2017; Misbah et al., 2020). Competency-based learning models at VHS always

http:/ /ijlter.org/index.php/ijlter



702

focus on achieving students” work competencies (Oroh et al., 2018; Misbah et al.,
2020; Ralf et al., 2020). This shows the importance of organizing VHS in an effort
to provide work skills competency for students and providing a guarantee of the
relevance of students” work skills to the real needs of workers (Khampirat et al.,
2019) so that students are ready to enter the real world of work (Hansen et al.,
2022; Mentele & Heinzer, 2021). However, it must also always be noted that
vocational education will be effective if a student learning environment is
provided that is appropriate to the environment in which they will work in the
future (Ferm, 2020; Oroh et al., 2020; De Vos et al., 2022).

Student skills test instruments must be able to assess the achievement of the
results of the student’s learning process and determine whether the students
being assessed are skilled or not, because the assessment action functions to test
the expected learning outcomes (Mulder, 2017; Tentama et al., 2019). The
instrument must be well-designed so that the data obtained when assessing
student learning outcomes do not provide measurement errors (Blomeke, 2017).
The learning outcome assessment instrument developed in this study is important
because it is more focused on vocational learning assessment that reflects the
actual workplace environment (Deutscher & Winther, 2019). Vocational learning
assessment instruments must be developed and designed based on industry
needs; the instruments designed in this study have gone through processes and
stages accommodating the needs of the construction services industry so that the
VHS student skills test instrument is appropriate for use when assessing VHS
student learning outcomes.

The form of assessment that can be carried out to assess the achievement of VHS
students” work skills is the student performance assessment approach. Student
performance can be assessed through a skills test instrument with performance
criteria as developed from the results of this study. To find out whether the
competencies achieved by students are in accordance with the needs of the
industrial world or not, it is necessary to equip them with performance criteria
that are in accordance with the needs of the industrial world (Misbah et al., 2020;
Preston, 2017). Thus, the student work skills test instrument equipped with the
performance criteria obtained in this study can be a VHS student work skills test
instrument that can be used in the vocational learning assessment process.

The student skills test instrument developed through this research was carried
out as an effort to provide assurance of adjusting student skills to industry
standards. Skills test instruments that are in accordance with the needs of the
construction services industry ensure that students have competencies that are
relevant to industry standards, provide opportunities for increasing graduate
employability (Aliu & Aigbavboa, 2020), and graduates who are ready to work
(Subiyantoro, 2023). This can be met through an assessment instrument with
assessment criteria that accommodate basic vocational competencies in carrying
out work tasks (Hiim, 2023). This assessment is also a form of competency-based
assessment, which can help and motivate students in future vocational tasks
(Gulikers et al., 2017) and also reduces the skills gap between education and the
world of work. Vocational education students who are considered to have work
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skills competencies obtained through their learning process should be able to
demonstrate their abilities (Ewing, 2017) when doing their jobs.

Furthermore, VHS student skill test instruments that are relevant to the needs of
the construction services industry are very important because they can increase
industry confidence in vocational education graduates because vocational
education graduates are more ready to work (Wahyudi, 2023). By using relevant
skill test instruments, the construction services industry will have greater
confidence in the abilities of VHS graduates. This can increase the level of trust
and acceptance of the industry towards graduates, which in turn can increase the
absorption rate of workers from VHS to the construction services sector. The
construction industry’s trust is imperative because with skilled and trained
workers, a construction project will be successful in its implementation (Elfaki &
Alatawi, 2015). The results of this study can provide a guarantee of trust to the
construction services industry because the skill test instruments produced in this
study have been developed based on the needs of the construction services
industry.

This research was to ensure the relevance of VHS graduates to industry needs.
Furthermore, an important contribution of this study is that the results of this
study can facilitate competency certification of VHS graduates, because relevant
skill test instruments can be integrated with competency certification programs.
Certification is an added value for students when entering the workforce. This
certification is often a requirement for workers in the construction industry
(Kementerian PUPR, 2021; Subiyantoro, 2023). The use of student work skills test
instruments that are in accordance with industry needs will make it easier for
students to obtain certification that is recognized by the industry. This is in
accordance with the Indonesian government’s program that every skilled worker
must have a work competency certification.

The student skills test instrument has limitations, namely it can only be used in
the field of building structure expertise with a work specialization in concrete
structures and cannot be applied to the field of building structure expertise in
other types of work. Despite the limitations of the study, the findings of this study
in the form of a student work skills test instrument are still valid for use. The
results of this study have practical and theoretical implications for vocational
education stakeholders in conducting student work skills testing processes.

6. Conclusion

This study found that the VHS student skills test instrument is categorized as
practical, effective, and essential to be used as a tool for measuring the skill level
of VHS students. The student work skills test instrument developed in this study
is based on the type of concrete structure work with indicators of scaffolding,
formwork, reinforcement and casting work, and is equipped with performance
criteria. The instrument is able to assess the achievement of student learning
process results and can determine whether students are skilled or not. The
instrument is very important because it can reduce the gap between education
and the world of work and may increase industry trust in VHS graduates. Also, it
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can be integrated with competency certification programs that are added value
for students when entering the world of work. The findings of this study can be
recommended to all relevant education stakeholders in the policy of
implementing the work skills testing process for prospective VHS graduates so
that they become VHS graduates with work skills that are relevant to industry
needs. Further similar research is recommended for the development of
instruments on the knowledge aspect of VHS students.
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