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Abstract: Technical and vocational education training (TVET) assessment is crucial in determining
students’ desired learning outcomes. However, there are several issues with TVET assessment,
including vocational skills that are not aligned with the learning outcomes. Teacher assessment
practices are also inconsistent with the assessment’s purposes. Due to that, this study aims to discuss
the classification and integration of vocational skill domains and indicators for classroom assessment
practice in TVET subjects. This study employed the modified Delphi technique (MDT), which consists
of two study phases. The first phase identifies vocational skill domains by exploring the concept of
TVET assessment and student skill development by conducting a literature review. The second phase
involved validating vocational skill indicators and TVET assessment practices indicators through the
consensus of 19 TVET experts. According to the literature findings, TVET assessment requires the
integration of industrial revolution (IR) 4.0 generic skills and career adaptability skills, in addition
to technical skills, which serve as the foundation for developing skills and competencies. TVET
assessment aspects include cognitive, psychomotor, and affective aspects, and all domains and
indicators have high expert consensus.

Keywords: vocational skills; TVET assessment; classroom-based assessment; modified Delphi
techniques; the range of quartiles

1. Introduction

TVET, as part of lifelong learning, can occur at the secondary, postsecondary, and
tertiary levels and includes work-based learning, continuing education, and professional
development, all of which can lead to qualifications. TVET is also part of the United
Nations (UN) goals to increase the number of youth and adults with skillsets, such as
technical and vocational skills for the workforce, decent jobs, and entrepreneurship [1].
Future workers also must be equipped to handle the continuously evolving demands
of the workplace. Therefore, TVET and the industry need to provide various skills in
producing workers with various competencies to meet future work needs. To ensure
that all levels of future workers have the knowledge and are highly competent, TVET
institutions need to assist in restructuring the workforce as part of the preparation for its
future workforce [2]. Expanding the current scope of TVET and delivery mechanisms,
preparing teachers and trainers who can effectively transfer their knowledge and skills,
and enabling the workforce to adapt to technological shifts are all necessary components of
skills for development strategies. This scenario demands authentic learning and assessment
of the intended learning outcomes for the TVET students. As stated by [3], TVET student
development necessitates a robust assessment system that can assess students’ abilities in
terms of knowledge, skills, and attitudes. In addition, an effective TVET system should be
able to produce measurable outcomes for evaluation and assessment [4,5]. The evaluation
will represent two crucial aspects. One is formative with a future goal, which is to gain
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feedback. The second crucial aspect is summative, which assesses concrete achievement
and acquires evidence [6]. In an ideal world, the two modes would be complementary.
Consistent improvements from the evaluations are required to ensure the development of
knowledgeable and skillful students [7].

Teachers are also crucial in ensuring that learning outcomes are fulfilled. Well-versed
teachers in the assessment methods used play an essential role in ensuring that the assess-
ment is accurate and effective. They can also help provide reliable information on students’
abilities to stakeholders such as schools, parents, the Ministry of Education, and the stu-
dents themselves. Teachers who conduct assessments should have a broad and in-depth
understanding of the assessment’s methods, criteria, and expected outcomes [8]. The as-
sessment process consists of four steps: generating and collecting evidence of achievement,
evaluating the evidence against the outcomes, recording the evaluation findings, and using
the information to aid the learner’s development and improve the learning and teaching
process [9].

As a result, this research aims to identify and validate the elements of developing voca-
tional skills in TVET classroom assessment practices. Therefore, this study was conducted
to answer two research questions, which are:

1.  What are the domains and indicators of vocational skills in classroom assessment
practices in TVET?
2. What are the domains and indicators of classroom assessment practices in TVET?

There are five sections altogether in this study. The study starts with the introduction,
which introduces the background context of this study. The introduction explains the
purpose of the assessment in TVET to develop students’ learning outcomes, how the TVET
curriculum in Malaysian secondary schools was implemented, and how TVET programs led
to MOE's vocational education qualifications. The introduction follows a statement about
the problem that caused the researchers to conduct this study. A review of the research on
developing vocational skills and classroom assessment practices is also explained in this
part. The next part discusses the material and methodology, which consists of a modified
Delphi technique (MDT), the sample selection for the qualifications of experts panel in MDT
and MDT procedures for obtaining agreement between experts, and research procedures
that consist of reliability and validity of instruments. The third part of this study provides
data analysis from evaluating the experts’ consensus and discusses the study’s findings,
which are the finding of domains and indicators in developing vocational skills and TVET
assessment practices. The fourth part of the study analysis contains the findings for the
domains and indicators successfully obtained and the implications of the finding in the
context of Malaysian TVET assessment and curriculum. The conclusion and future research
suggestions are elaborated on and explained in the fifth part.

1.1. TVET Programmes Leading to MOE'’s Vocational Education Qualifications

The Malaysian Ministry of Education (MOE) emphasized the future of TVET in
Malaysia through the Malaysian Education Blueprint (MEB, 2013-2025), launched in 2012.
One of the main recommendations in the seventh chapter of the Action Plan (System
Structure) contained in the MEB 2013-2025 is to change the ratio of Science and Art stream
students from 60:40 to the ratio of Vocational, Science, and Art streams at 40:36:24 [10,11].
Indeed, TVET will be included as an elective paper in the Malaysian Certificate of Educa-
tion (SPM). Furthermore, the MEB Action Plan recommends that public TVET institutions
focus on courses related to high-tech industries. The availability of TVET subjects at the
secondary school level, including primary vocational education (PAV), technical secondary
schools (TS), and vocational colleges (VC), further explains this MOE initiative [12]. Grade
6 students (13 years old) can pursue PAV in a secondary school suited to nonacademically
oriented students and choose an essential skill. They also receive the Malaysian Skills
Certificate Levels 1 and 2. PAV students who have completed Form 3 (PT3) can further
their studies for the postsecondary vocational program (PVMA) program or pursue a skills
training path (at a public or private training institute) that leads to five skill qualification
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levels in the skills sector. They can also pursue a four-year vocational education program at
MOE’s vocational college, resulting in the Malaysian Vocational Diploma (DVM) certificate.
The Ministry of Higher Education (MOHE) recognizes the DVM and allows vocational
graduates to continue their education in higher education.

The TVET curriculum in secondary schools for those who do not take PAV starts at the
lower secondary level by taking the subjects of Design and Technology and Basic Computer
Science. In continuation of TVET subjects at the upper secondary level, TVET students
need to choose a combination of TVET subjects such as Design, Home Science, Basic
Sustainability, Computer Science, Agricultural Science, Business, Economics, Accounting
or Technology Communication, and Graphics. The Secondary School Standard Curriculum
(KSSM) in the Special Circular No. 9/2016 was implemented according to levels starting
in 2017 for upper secondary level students. Expansions in the Malaysian Curriculum put
those subjects in specialized elective subjects (MPEI) [13]. Students can choose the elective,
and the chosen elective subjects can be taken together with the other core subjects. KSSM
for special elective education (MPEI) is an elective subject under the Science, Technology,
Engineering, and Mathematics (STEM) group.

MPEI focuses on a competency-based curriculum, and assessment refers to industry
standards, professional bodies, and national and international certification. This subject
is assessed in a centralized examination (SPM) and classroom assessment [14]. However,
the assessment for TVET subjects in secondary schools differs from the assessment for
TVET in VC, which has a competency-based assessment concept [15,16]. The difference
in the form of assessment is due to the direction of the education. Therefore, TVET
students need to consider the direction of their TVET education. School leavers who
have completed SPM can also register at MOHE Community College, Polytechnics, and
Malaysian Technical University Network (MTUN) for vocational education to pursue
the certificate, diploma, and advanced diploma qualifications. TVET providers under
MOHE each have a specific target audience with different qualifications. For example,
Community Colleges offer qualifications mainly at the certificate level, while Polytechnics
offer diplomas and advanced diplomas. MTUN offers both diploma courses and bachelor’s
degrees. TVET education in the context of this study refers to the TVET curriculum of the
Malaysian Ministry of Education, specifically for secondary schools.

1.2. Problem Statement

The assessment of learning outcomes is a part of the system evaluation of education.
With good cause, there is a rising global interest in how teaching approaches and classroom
activities impact student learning results and psychological development [17]. We assess
learning outcomes to highlight what the student understands and can accomplish due
to the learning process concerning the educational objectives [18]. Various challenges
need to be overcome to conduct a practical TVET assessment. During the vocational skills
demonstrations, the students’ comprehensive mastery of work processes and the task itself
are the focus of the assessment [19].

However, the vocational skills demonstrations only cover some of the vocational skills
required of the student [20,21]. On their own, they cannot provide in-depth evidence of
students’ theoretical knowledge (extent of knowledge and ability to apply it, ability to
understand links between different things, and ability to form coherent entities of details),
social skills (ability to act independently and in interaction with others as a team member or
leader), and reflective skills (ability to learn and to evaluate and develop personal activity
and that of others) [22,23]. Participating in TVET for skill development benefits everyone,
but it does not happen nearly enough [24]. OECD 2011 and OECD 2008 [25] addressed bar-
riers to broader practice in classroom assessment as a lack of connection between systemic,
school, and classroom approaches to assessment and evaluation, which do not measure
the knowledge and skills required in the workplace and real-life situations [26]. Therefore,
proper TVET assessment becomes essential in shaping and building a competitive, highly
skilled generation to meet the challenges.
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The success of Malaysia’s assessment system for TVET in secondary schools through
classroom assessment is still insufficient. Based on the analysis of the Mastery Level (TP)
in the assessment of TVET students in one of the districts in Malaysia in 2021 for Design
and Technology, only 15.1% of students achieved TP 5 and only 2.32% achieved TP 6 out of
11,749 total students. Only 30.8% of the 820 level-five candidates for the Computer Science
subject received TP 5, and 1.09% achieved TP 6 [27]. Based on the description of the Mastery
Level of classroom assessment on MOE'’s framework, TP 3 demonstrates that the student
merely knows, understands, and is skillful. TP 6 means that students have attained the
highest level of mastery: the capacity to use their knowledge and abilities systematically,
constructively, artistically, and innovatively to create new concepts and to be positive
examples for other students [28]. As a result of the classroom assessment evaluation, it
can be determined that TVET students lack mastery of the classroom assessment. Addi-
tionally, this circumstance demonstrates the necessity of enhancing teachers’ assessment
practices [29]. TVET subjects at secondary schools are assessed using a combination of
central assessment and classroom assessment, with 70% of the final exam mark and 30% of
the coursework mark allocated, requiring teachers and students to prioritize and focus on
all kinds of assessment by MOE [30].

1.3. A Literature Review in TVET Assessment

TVET is a critical path in producing human capital that is highly skilled, knowledge-
able, innovative, capable of facing global and regional competition, and always relevant
to current needs [31]. According to [32], the curriculum of TVET is practical but also
emphasizes developing the soft skills necessary for sustainable work, not only in the
technical disciplines. Action-oriented school-based types of learning, such as learning in
the workplace and an experimental laboratory environment, need exam assignments that
consider the “paradigmatic work contexts” of skilled jobs [33]. One aspect of education in
almost every nation is to provide young people with the information and skills required
for work [34]. TVET institutions or training centers often educate students for training
that combines theoretical knowledge and practical skills, enabling TVET students to han-
dle problems, such as identifying faulty components or systems. Students may focus on
mending components or systems by emphasizing TVET education via knowledge and
skill equivalence so that the sequence, scope, and selection of components and systems
run. As recommended by [35], to generate competent students who can fulfill industrial
expectations, policy makers have to encourage interchange and collaboration between
TVET institutions and industry so that vocational teachers and students will spend time
in the industry to enhance their knowledge and vocational trainers in firms spend time in
TVET institutions to strengthen their pedagogical competencies.

Consequently, teaching TVET students also depends on how training institutes or
centers integrate theories and skills [36]. TVET requires mastery of information and practi-
cal skills, writing, and hands-on practice to complete tasks that match TVET curriculum
requirements. Teaching approaches and assessment practices must also be prioritized
to achieve students’ learning outcomes, as stated in TVET requirements [37]. Assessing
student outcomes involves synthesizing formal information about how well students learn.
As a result, teachers must prioritize their understanding of the suitable assessment ap-
proaches and techniques to be utilized, and they must master the skills to implement such
assessments in terms of proper processes, instruments, approaches, and work stages [38].

Assessment is an essential element in the learning process [39]. The purpose of the
assessment conducted by the teacher is to see the learning outcomes that the students can
achieve. Some judgments are usually made when grades or marks are assigned after the
process [40]. This is because, although the importance of assessment in student learning has
become increasingly recognized over the last three decades, it continues to impact externally
conducted accountability and high-importance certification examinations, indicating a need
for quality assessment in teachers’” assessment practice [41,42]. Furthermore, curricular
changes in TVET emphasize curriculum design with objectives or efficiency. Specifications
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of assessments should be clear and precise to highlight what the assessments are for
and how they will be used. Appropriate procedures to gather and interpret information
efficiently, assess competency, and record and report evaluation outcomes to stakeholders
must also be employed in assessments [43]. Therefore, classroom assessment practices
and vocational skills development are suggested for this study and can be expanded in its
application. Assessing students in the classroom is considered a comprehensive evaluation
that includes summative and formative evaluations ideal for assessing and improving
students” knowledge, skills, and positive values [44].

2. Materials and Methods

This study employed a survey design using a quantitative approach to achieve the
study’s objectives. The modified Delphi technique (MDT) identifies and defines the essen-
tial vocational skills domains in constructing new technical and vocational assessments
through validation experts. The MDT approach was used through the questionnaire
instrument to develop indicators. It was used in this study after considering several fac-
tors: (i) reduction of the number of rounds and shortening of the data collection period;
(ii) providing controlled feedback; (iii) expert opinions are free from biased influences
and more-dominant and -experienced individuals; (iv) experts reach consensus and make
decisions; and (v) errors that occur are corrected [45]. The MDT research methodology
was utilized to develop consensus among the expert panel about the TVET assessment.
The researchers gathered the information for this study from articles, books, govern-
ment agency reports, and electronic references based on the literature review. The key-
words used in the search were “vocational skills”, “classroom assessment in technical
and vocational education training”, and “assessment practices in technical and vocational
education training”.

2.1. Data Collection Method

Researchers gathered information from the data collection by conducting a literature
review of previous studies on the TVET assessment model, which has been applied in
teaching and learning. The researchers also identified the vocational skills required in
the TVET assessment. The researchers then identified indicators for each factor to create
the questionnaire for the modified Delphi study. The Delphi panel is a group of experts
from a list of specialties offered by Malaysia’s various TVET institutions and industries. In
the second round, they received the questionnaires (the factors and their respective items)
from the researchers. Using a five-point Likert scale, the experts had to state their level of
agreement with each item in this round. The second round’s results were then carried over
to the third round. The third round followed the same procedure, with the experts stating
their level of agreement with each item. In each round, the experts were given two weeks
to interact, examine, and respond to the instrument.

2.2. Delphi Panel

There are several points of view about the number of study samples in conducting
the Delphi technique. According to [46], a sample size of 10-30 participants is sufficient
to conduct the Delphi technique. However, [47] proposes that if the Delphi sample back-
ground is homogeneous, 10 to 15 people can be employed as a study sample. According
to [48], the sample size of Delphi studies should be between 10 and 18 persons, and those
included should have experience and should have been working for a long time. Therefore,
the researchers identified 19 experts to meet the modified Delphi approach criteria. The
criteria for selecting experts are those with experiences in the issues discussed and who
capable of contributing opinions, conducting assessments, and making decisions to achieve
consensus [49]. According to [47], two groups are qualified as Delphi experts: (i) top-
management, which refers to decision-makers who will use the Delphi study’s results; and
(ii) professional staff in the relevant field. Thus, in this study, experts were chosen based on
the following criteria: (i) experts involved in the implementation of the TVET curriculum;
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(if) experts knowledgeable in the Malaysian TVET curriculum; (iii) experts directly involved
in TVET assessment practices; (iv) experts” knowledgeable competencies of development
for TVET students and industrial professionals. The Delphi panels were chosen from
the Technical and Vocational Education Division, the Ministry of Education department
developing the TVET curriculum and assessment. Researchers also included expertise from
Malaysian TVET educational institutions who teach and conduct assessments in TVET
education, as well as industry partners participating in the employment sector selection
of TVET graduates. The participation of industry professionals and accredited centers in
curriculum development and evaluation should be encouraged to fulfill the organization’s
present and future industry demands [50]. Table 1 shows the Delphi panel by category,
with institutions and qualifications represented.

Table 1. The Delphi Panel Categories.

. . s o No. of
Delphi Panel Categories Institution Qualification Experts
TVET Lecturer (Malaysian Technical . . .
University Network, MTUN) The University of Malaysia Pahang PhD 1
TVET Lecturer/Practitioners Malaysian . ,
Ministry Of Higher Education (MOHE) Community College Master’s Degree 3
-Technical and Vocational
Education Division 2
TVET Instructors/practitioners under the . . 2
.. . .. -Institute of Teacher Education ,
supervision of the Malaysian Ministry of . . . . Master’s Degree 1
Education (MOE) -Aminudin Baki Institute 1
-School Improvement Specialist Coach 1
-Malaysian Vocational College
TVET instructors/practitioners at
Human Resources Department Training  -Malaysian National Youth Skills Institute ~ Degree with a professional 1
Institute (ILJTM) and -MARA Skills Institute certificate 3
Skills Development Department
Industry (Supervisor and Engineer) Industries/companies involved in TVET Degllre.e with professional 4
Certificate
Total 19

2.3. Research Procedure

The modified Delphi methodology is a method for reaching an agreement among
experts via a face-to-face interaction questionnaire [46], and it is utilized in developing
TVET assessment practice indicators. The MDT proposed by [46] was applied in this
study, where the first round of interviews in the Delphi method was not needed, and the
process started with the exploration of domain and indicators [51-53]. This is because the
researchers sufficiently define the issue in the first round of the Delphi method.

In the first round, researchers studied the concept of assessment, vocational skills
TVET assessment models, and conducted document analysis relevant to skills education in
Malaysia. This step aims to create a benchmark to directly identify the relevant variables
and indirectly form the domain of study. Next, the instrument in the form of question-
naires is produced. Researchers have also established the selection of experts. A panel of
experts in the relevant field was selected based on their credentials to evaluate and provide
feedback on the criteria required for each of the selected items. The chosen experts have
related experience and are responsible for teaching and assessment in Malaysia’s TVET
system. The questionnaire developed by the researchers consists of two sections: Section
A pertains to the experts’ consensus on the development of vocational skills indicators,
including technical skills, IR 4.0 generic skills, and career adaptability skills. Section B
consists of the experts’ consensus on classroom assessment practices that may be applied
to assess the development of vocational skills. Appendix A provides explanations of the
questionnaire matrix.
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In the second round, the researchers distributed the research questionnaire face-to-
face and clearly explained the purpose and objectives of the studies. The researcher also
explained that the questionnaire items were constructed to form domains and indicators of
vocational skills and assessment practices in TVET. The experts chosen were given a week
for them to provide feedback through the questionnaire that had been distributed. The
experts were asked to evaluate, indicate their level of agreement, and comment on state-
ments related to elements of classroom assessment practice in TVET and vocational skills
development using the questionnaire. Afterwards, the researchers collected and analyzed
the completed answered questionnaires by the experts. The panel of experts’ feedback
and suggestions concerning the instrument was then considered, and improvements were
made for the next round.

In the third round, researchers provided a questionnaire to the experts based on
the feedback gathered from the previous round of evaluation of each item. The same
procedures were conducted. The experts were given a week to review the assessment of all
the items the researchers analyzed. After considering all factors, the experts were asked
to decide. They could decide to maintain their choices or change any of the answers. The
results were analyzed, and the findings and the experts agreed on the selected elements
of the classroom assessment practice in TVET and vocational skills development. Thus,
the findings from this third round were applied to determine the elements of classroom
assessment practice in TVET and vocational skills development. This study has managed
to collect data from 19 experts who are experts in TVET education in the Malaysian context,
TVET assessments, and skills development. Table 2 summarizes the modified Delphi study
implementation, data collection, and analysis.

Table 2. Summary of modified Delphi.

No Implementation Phase Method of Data Collection Analysis Technique

1. Round 1 The interviews were not needed None

2. Round 2 Questionnaire Range of Quartile (ROQ)
3. Round 3 Questionnaire Range of Quartile (ROQ)

The Statistic Package for the Social Sciences (SPSS) software was used in each round of
data analysis for the MDT (round two and round three). The SPSS analysis results were then
presented as descriptive statistics. The data from the Likert scale obtained in the second
and third rounds were then converted into modified Delphi data and analyzed using Excel
software. This study used mode score, median score, and ROQ to represent expert consent.
The Range of Quartile (ROQ) was used to determine the relationship of each item with
the expert panel. This means that the ROQ score reflects the level of agreement among the
expert panel on a questionnaire instrument. ROQ consists of Q1, Q2, and Q3 values and
is often expressed as Q3-Q1. Q1 represented the first quartile, while Q3 represented the
third quartile. Levels for modified Delphi scales were 0.0, 1.00, and 2.00, where ROQs with
values 0.0 to 1.0 indicated a high degree of expert agreement and acceptability of the items
generated. The item has moderate agreement if an item obtains an ROQ score of 1.01 to
1.99, while if an item obtains a score of 2.00 or above, the item does not obtain agreement
among the expert panel. The calculation method for ROQ is as follows in Figure 1.

= Quartile 3 - Quartile 1
=Q3-Ql, where Q1 =n/4, Q3=3n/4

Figure 1. The calculation method for ROQ.
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Agreement on the items was determined based on the range scores as in Table 3 in the
field of education.

Table 3. Three-point modified Delphi scale.

Modified Scale Level of Consensus Results
0-1 High consensus Accepted
1.01-1.99 Moderate consensus Accepted
>2 No consensus Rejected

Source: Adapted from [54].

2.4. Validity and Reliability of the Modified Delphi Instrument

Before the item was sent to the MDT panel, the researchers conducted the instrument
validity test. This study used content validity techniques through the proof to obtain
content validity by using a group of experts appointed to assess the accuracy of item
content with the concepts the study necessary to measure [55]. Six experts were appointed
in the content validity process to the number of experts used in previous studies [56]. In
addition, this study appointed experts consisting of university lecturers with the academic
qualification of a Doctor of Philosophy in TVET. The expert’s experience had to be at least
three years in the field and in the research topic that requires consensus [57]. All six experts
selected as a content validity panel have one of the relevant academic qualifications by the
scope of this study and have at least three years of experience in the relevant field. Content
validity is also evaluated statistically using the Content Validity Ratio (CVR) method. This
calculation uses a formula developed by [58] and is increasingly used by researchers to
determine content validity statistical statistics [59-61]

The CVR value is the average degree of appropriateness of the items obtained from
the total content validity panel. According to [62], the CVR value makes deciding whether
to keep or drop items easier due to content validity expert evaluation. The format used to
obtain the CVR value is a three-point scale on each item of the instrument, representing
(1) Very Essential, (2) Less Essential, and (3) Not Essential. Once all the panels’ responses
were collected, the items marked “Very Essential” by the experts were counted. According
to [58,63], the critical value of CVR for six experts is 1. Reference [58] recommends two ways
to update or eliminate items below this crucial value of 1, namely, improving or eliminating
items below this value [64]. After calculating the value of each CVR item, items with a
value of 0.33 are eliminated, items with a value of 0.67 require improvement, and those
with a value of 1 are retained. The number of items was dropped after content validity, and
the number of items was modified and added based on expert recommendations. Table 4
shows that experts evaluated the item in each indicator, and the researchers improved the
item based on experts’ recommendations.

The researchers then ran a pilot study after the experts had reviewed and validated
each item and made any necessary amendments. The pilot study should be conducted
to test relevant questions and respondents” comprehension of the stated things [65]. For
instrument development, [66] recommends using a sample size of 10-30 participants for the
pilot study. Based on this assertion, the researchers used 15 TVET lecturers from community
colleges in East Malaysia as the sample for the pilot study. The instrument’s reliability
determines the stability and consistency of the questionnaire items [67]. Reliability, in other
words, refers to the consistency of a test. When a test has high reliability, the measurement
value is almost the same as measuring the same behavior at different times [68]. The
questionnaire’s reliability test requires the suitability and understanding of the study
participants on the items in the questionnaire. The conditions for seeing the questionnaire
as appropriate are based on the value of Cronbach’s Alpha. References [69,70] stated that
the minimum Cronbach’s Alpha value accepted is 0.7. The interpretation of Cronbach’s
Alpha reliability test scores is shown in Table 5. The results of Cronbach’s Alpha test are
shown in Table 6.
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Table 4. Results of Content Validity Reports (CVR) value for the modified Delphi instrument.

Indicators CVR Item Number Total Item Researchers’ Action
Value
1.0 A2-A5, A9, Al1, A13, A15-A18 11 Item remained
Technical Skills 0.67 A7, A8, A10, A12, A15, A19, A20 6 Needs to be improved
0.33 Al, A6, Al4 3 Eliminate item
B1-B4, B6-B13, B15-B22, B25-B30, B32-B50 .
1.00 ! ! 4 ! ’ 48 Tt d
IR4.0 Generic Skills B53-B55 em remaine
0.67 B5, B14, B23, B24, B31, B51, B52 7 Needs to be improved
Career Adaptability 1.0 C1-C4, C7-C15,C17,C18, C20 16 Item remained
Skills 0.67 C5, C6, C16, C19, C21, C22, C23 7 Needs to be improved
D1-D4, D6-D15, D17-D37, D40, D41, .
Classroom Assessment 1.0 D43, Di4 39 Item remained
Practices in TVET 0.67 D5, D16, D38, D39, D42 5 Needs to be improved
Total Item 142

Table 5. Cronbach’s Alpha interpretation of reliability test scores.

Alpha Coefficient () Score Reliability

Very good and practical with

>08-1.0 a high level of consistency
>0.7-0.8 Good and acceptable
0.6-0.7 Acceptable

Sources: Adapted from Johnson, and Christensen (2000) [70].

Table 6. Cronbach’s Alpha score for each indicator.

Indicators Alpha Coefficient () Score
Technical Skills 0.736
IR 4.0 Generic Skills 0.752
Career Adaptability Skills 0.851
Classroom Assessment Practices In TVET 0.924
Mean 0.816

Cronbach’s Alpha value for the item vocational skills and classroom assessment
practices in TVET is & = 0.816. The reliability of this study meets the validity with the
characteristics of stability, consistency, and accuracy [68].

3. Results

Data analysis in the formation of domains and indicators for vocational skills and
classroom assessment practice in TVET are categorized as the following: (i) identifying
domain and indicator in vocational skills and classroom assessment practices in TVET, and
(ii) validating domain and indicator in vocational skills and classroom assessment practices
in TVET.

3.1. Identifying Domain and Indicator in Vocational Skills and TVET Classroom Assessment Practices

An analysis of the literature review of previous studies and documents related to
TVET assessment practice was conducted in the early stages of a modified Delphi study to
determine the appropriate assessment for TVET students in the Malaysian context. The
researchers also conducted literature reviews to learn more about the student learning
outcomes intended in TVET assessment to develop vocational skills required for TVET
students. Identifying domain and indicator was carried out to create a questionnaire.
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3.1.1. Vocational Skills as Student Learning Outcomes in TVET Assessment

According to [71], competence is obtained via learning and accumulation and divided
into general vocational skills, professional vocational skills, professional competency, career
adaptability-ability, and social competence. In TVET, building student competencies and
learning outcomes through competency building is the desired strategy. If the skills are
acquired to meet the industry’s needs and current conditions, they can help students
to develop their careers and place them in a healthy, competitive environment in the
workplace. Various research has been conducted on TVET assessment measuring and
enhancing student skills. The assessment study of [72] revealed that assessment in TVET
is related to employability skills development. Assessment in TVET by [73] is connected
to the framework of expertise in the areas of technical competence, generic competence,
and industry competence; by [74] is related to technical skills and soft skills; by [75]
is related to leadership skills and entrepreneurial competencies. The TVET assessment
studies by [76,77] are about developing project competencies in TVET students, including
knowledge, skills, and abilities. The study by [78] relates to soft skills construction [79,80]
related to problem-solving competence.

Formation of student performance learning outcomes in the form of performance
achievement is also essential in building the careers of TVET students. The TVET assess-
ment study of student performance formation by [81] is related to progressive performance
and technology innovation performance; by [82] is related to comprehensive skills. As-
sessment’s influence on students’ learning outcomes demonstrates that assessment has a
role in determining the beneficial impacts students acquire. Teachers” evaluations often
generate a pleasant learning environment, raise motivation and skills, improve student
learning outcomes, and promote the development of information and skills required in
real life [9,26,83-85]. The assessment also generates a positive attitude in pupils, such as
responsibility, confidence, supporting one another, having a pleasant and satisfying view-
point on the assessment, and developing a good personality [86,87]. Furthermore, [72,88]
also reveal that teacher evaluations significantly influence students’ ability to develop a
strong coherence between theory and practice.

3.1.2. TVET Assessment Practices

Assessment is a component of the educational system that assesses students’ ability
to determine the scope of previously stated learning goals. TVET assessments are written,
as are practical tests that measure students” knowledge in cognitive domains, abilities in
psychomotor domains, and attitudes in emotional areas [89]. A constructive approach
to learning outcomes in the form of competence development is required in TVET. If
the gained competencies satisfy the demands of the industry and current circumstances,
competencies may help students grow their careers and subsequently position them in a
healthy competitive environment in the world of work. TVET students’ future professions
depend on their ability to demonstrate their learning through performance. Furthermore,
these findings have shown how assessment is used to build students’ skills in the fourth
industrial revolution (IR 4.0), as studies that were conducted to assess and develop these
skills revealed that the level of readiness and acceptance of students toward IR 4.0 is still
moderate [90]. It is crucial, because for students to lead the industry’s 4.0 transformation,
they must be equipped with 21st-century competitive skills [91]. TVET assessment studies
include a wide range of teaching and learning methodologies. Assessment is also observed
to be efficiently performed to evaluate students’ performance using technology such as
computers, as the research carried out by [71,77,85] contrasts traditional assessment. This
research also demonstrates that teachers are critical in effectively implementing assessments.
Teachers’ abilities and expertise are important markers in student evaluation.
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3.1.3. Conceptual Underpinning Development of Classroom Assessment Practices in TVET

Classroom assessment practices can be broadened in scope because they are viewed
as a holistic evaluation that includes summative and formative tests designed to measure
and develop students’” knowledge, abilities, and positive values [92]. According to the
literature review, the most common type of assessment applied in TVET is competency-
based. Because the skills and competencies that need to be developed for TVET students
should be assessed using competency-based assessments, the researcher adapted the skills
that need to be designed in classroom assessment for TVET students in the Malaysian
context, as classroom assessment practices were identified as a gap in this literature review.
The researcher also found that the vocational skills developed in TVET assessment practices
include appropriate domains and indicators. Based on a literature review, four (4) leading
indicators of classroom assessment practice in TVET were identified: (i) assessment concept,
(ii) assessment aspects, (iii) assessment approaches, and (iv) level of mastery. It also
identified three (3) leading indicators of vocational skill development, which are as follows:
(i) technical skills, (ii) IR 4.0 generic skills, and (iii) career adaptability skills. Technical skills
are crucial in learning outcomes for each TVET student, and it is also a priority to develop
students’ competence in technical and vocational fields [93]. Because limited studies have
been conducted to assess and build these skills based on this literature review, this study
will examine how classroom assessment can build students” generic skills in IR 4.0. This
suggestion is significant because TVET students must have the skills to compete in the
twenty-first century to lead the industrial revolution 4.0 [94]. Career adaptability skills are
also important indicators that should be incorporated into TVET classroom assessment
practice because they help students learn basic knowledge about their chosen career while
instilling confidence to remain competitive in today’s demanding workplace [95].

As a result, based on the gaps discovered, the researchers expanded the research to go
in-depth about the subindicators in vocational skills and classroom assessment practices
that will be adapted and developed in this assessment. According to [96-98], subindicators
in technical skills are the method, process, and technique, which are essential in doing
technical work. IR 4.0 generic skills” subindicators found in the literature consist of en-
trepreneurial skills, interpersonal abilities, skills application of technology, teamwork skills,
leadership ability, communication abilities, complex problem-solving skills, knowledge
of ICT and technical skills, communication skills, data processing capability, emotional
intelligence, and self-awareness [99-104]. Referring to findings in [105,106], career adapt-
ability consists of confidence, curiosity, control, and concern. The learning theories and
model of classroom assessment practices developed by [28,44,107-109] have become the
primary reference in developing indicators and subindicators for TVET assessment prac-
tices suitable for the Malaysian context. The theories and models of classroom assessment
practices consist of the concept of assessment (assessment for learning, assessment as learn-
ing, assessment of learning), assessment approaches (oral assessment, written assessment,
observational assessment, outcome-based assessment), and level of mastery (knowledge,
perception, and civility). The conceptual framework of the model can be referred to in
Figure 2. Table 7 shows the findings on indicators and subindicators’ development by
studies that have been classified according to their categories.
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Table 7. Findings in domains and indicators in vocational skills development and classroom assess-

ment practices in TVET in the literature.

Domains Llite‘t;etrvl;e Indicators Sub Indicators
Technical Skills
(Students” knowledge and
analytical abilities in using tools
and procedures in specific fields. ®  Method
[96-98] Students comprehend and are ® Proces's
competent in doing specified o  Technique
tasks, particularly those requiring
methods, processes, procedures,
or techniques.)
° Entrepreneurial skills
° Interpersonal abilities
Vocational Skills e  Skills application of
. : IR 4.0 Generic Skills technology
te(c\kll(;fiac:f zra:(lisiﬁssﬁfle; tt}?at (Students’ abilities other than . Teamwor.k skﬂ.l?
enable individuals to learn and technical skills that may help * Leadersh1.p ablhty -
develop skills creatively students master learning, receive gomniumcati)oln ablhiﬂ?s
involving practical skills and [99-104] df:sued occupations, enhanfj? ° sk(ﬁlllsp €Xx problem-solving
specific activities for their .quahty, and have. the. ability . X ledee of ICT and
the chosen job) to increase an organization’s nowledge o an
performance via their technical .Sklus )
engagement in the IR 4.0 era.) e  Communication skills and
data processing capability
° Emotional intelligence and
self-awareness skills
Career Adaptability Skills
(Psychosocial characteristics in
which a student is accountable for  ® Conlcer.n
[105,106] u.nderstanding their duties but : gg;lgzllty
finds themselves unexpectedly !
faced with transition and trauma ®  Confidence
regarding a task that exists in
learning and employment.)
Concept of Assessment
(Consists of an assessment that Assessment for Learning
the teacher can use to assess Assessment as Learning
students’ knowledge Assessment of Learning
and abilities.)
Classroom assessment practice
in TVET Assessment Approaches e  Oral assessment
(Assessment in TVET examines (Consist of approaches that the e  Written a§sessment
students’ abilities on the [28,44,107-109] teacher would apply to evaluate ~®  Observational assessment
elements to be accomplished e  Outcome-based

and evaluates teachers’ teaching
approaches)

students” knowledge
and abilities.)

assessment

Level of Mastery
(Students’ level of mastery that
can be evaluated by their level of
knowledge, perception,
and civility.)

Know, perceive, and be civil
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Figure 2. Conceptual Framework of Classroom Assessment Practices in TVET [28,44,107-109].

3.2. Validating Domains and Indicators for the Vocational Skills and Classroom Assessment
Practice in TVET through the Second and Third Modified Delphi Round

After completing the domains, indicators, and subindicators obtained through the
literature review, the researchers compiled the domains, indicators, and subindicators
and formed a questionnaire to obtain expert consensus. The second phase implies val-
idating vocational skill domains and indicators and classroom assessment practices in
TVET domains and indicators through the consensus of 19 TVET experts. The Delphi
experts’ consensus analysis on each item in the constructed questionnaire was given in the
second and third rounds. The second finding involves validating vocational skill indicators
and TVET classroom assessment practices indicators through the consensus of 19 TVET
experts, revealing that all the items have had a high level of expert consensus. Survey
instruments were created based on domains and indicators discovered while researching
the concept of assessment in TVET and developing student competencies. The researchers’
survey instruments describe the student’s ability to create their vocational skills, whereas
classroom assessment practice is an assessment TVET employed by teachers in assessing
and implementing the students’ vocational skills. The indicators, domains, and items
developed in this study can be seen in Appendix A.

3.2.1. The Vocational Skills Domain

The vocational skills domain consists of three sets of skills, namely, (1) technical skills,
(2) IR 4.0 generic skills, and (3) career adaptability skills.

1.  Technical Skills indicators

The technical skills indicator consists of three elements: (1) method, (2) process, and
(3) technique. A total of 17 items have been proposed as indicators based on the literature
review findings that the researchers conducted in two rounds (second and third rounds).
The item description for the method (number of items = 6) in the technical skills indicates
that all items have a high consensus. Each item received a high ROQ score in the second
and third rounds, with scores of 0.4 and 0.2. The item description for the process includes
six items in the technical skills, indicating that the experts accept all items. Six items in the
process element received a low consensus in the second round, with an ROQ score of 2.0.
The experts proposed that two items should be revised because the items had the same
meaning. After the revised process, the items had a high consensus: a 0.7 ROQ score for the
third round. The item description for the element of the method, process, and technique
consists of 16 items in the technical skills for the final finding and indicates that the experts
accept all of the items provided by the researchers. The third-round result shows that all
experts agreed for items proposed by researchers to be developed as indicators for technical
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skills in classroom assessment practices in TVET. Table 8 shows experts’ consensus for the
technical skills indicator.

Table 8. Finding of MDT experts’ consensus for Technical Skills indicator.

. ) Second Round Third Round
Domain Indicators Consensus Consensus
M Med ROQ M Med ROQ
a Technical
. ' Skills
Vocational i. Method 4.8 4.8 0.4 High 4.8 5 0.2 High
Skills i. Process 3.35 48 2.0 Low 45 45 0.7 High
iii. Technique 4.70 5 0.75 High 4.9 5 0 High

Details of the data from the modified Delphi technique in the second and third rounds for the items of the technical
skills indicator.

2. IR 4.0 Generic Skills

IR 4.0 generic skills for TVET consist of 10 elements. The elements are (1) entrepreneurial
skills, (2) interpersonal abilities, (3) skills application of technology, (4) teamwork skills,
(5) leadership abilities, (6) communication abilities, (7) complex problem-solving skills,
(8) technical competence and ICT knowledge, (9) communication skills and data processing
capability, and (10) emotional intelligence and self-awareness skills. A total of 60 items were
developed to form an IR 4.0 generic skills indicator based on the literature. The researchers
conducted two rounds (second and third rounds).

The details of the findings for constructing entrepreneurial skills indicate five items.
The ROQ score obtained 2.0 (low) for the items in the second round. Based on the experts’
opinion, two items need to be revised and one item should be divided into two different
items, namely, ‘using the resources that exist in the entreprencurial field” and ‘utilizing the
resources that exist in the entrepreneurial field'. In the third round, the ROQ score obtained
1.5 (moderate). Entrepreneurial skills indicate five items for the final finding.

The interpersonal abilities element had seven items. The ROQ score obtained in the
second round is 2.5 (low). After the revised process and through the third round, each
item received a moderate score for ROQ (1.5). Similarly, there was moderate consensus for
item number 6. The experts suggested dividing the item into two separate items because
the items seem identical in significance. The item ‘influencing friends to complete tasks by
cultivating and sustaining strong connections’ also has to be divided into two items. The
item should read ‘influencing friends to complete tasks through establishing strong relationships’
and “influencing friends to complete tasks by maintaining strong relationships’. These indicators
indicate seven items for the final finding.

Skills application of technology consists of five items that received a moderate
(1.5 ROQ) in the second and high consensus (0.4 ROQ) among the experts in the third
rounds. Based on the views of experts, item no. 15 needs to be revised from the item ‘using
technological equipment safely’ to two different items, namely, ‘using technological equipment
safely from the aspect of equipment safety’ and ‘using technological equipment safely from the aspect
of cybersecurity’. The item of skills application of technology indicates six items for the
final finding.

The teamwork skills item consists of five items. The ROQ score in the second round is
low (2.0). Based on the experts’ suggestion, item no. 20 needs to be revised and divided
into two different items, which are from “work effectively in your own team and various teams
in projects and assignments’ to ‘work electively with your own team in completing projects and
assignments’ and “work electively with various other teams in completing projects and assignments’.
The experts stated that item no. 22 should be eliminated because it has the same meaning
as item no. 21. Item no. 21 was ‘always have a responsible attitude towards group work’. For the
third round, all the items had high consensus from experts, with an ROQ score of 0.4. The
final finding developed five items for this indicator.
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The leadership abilities item (total number of items = 8) received high consensus
among the experts’ panel. The ROQ obtained in the second round is 0.25 and 0 in the third
round. However, the experts proposed that the word ‘planning” in item no. 23 (‘planning
the assignments to other friends with tolerance and fairness’) needs to be changed to the phrase
‘distribute’ for the next level of study. The number of items remained eight for the final
finding. Communication work abilities items (total number of items = 8) also received high
consensus among experts. The ROQ score obtained in the second round was 0.4 and 0.2 in
the third round. The number of items remained eight for the final finding.

Complex problem-solving skills items (total items = 6) received high consensus among
experts. The ROQ score obtained 0.5 in the second and 0 in the third rounds. However, the
experts proposed that the word ‘making’ in item no. 42 (“making accurate decisions to solve the
problems ethically’) needs to be revised to the phrase ‘choosing’ for the next level of study.
The item of technical competence and ICT knowledge (total number of items = 5) had a
high level of consensus. The ROQ obtained in the second round is 0 and 0.5 for the third
round. The final number of items remained five.

Communication skills and data processing capability (total number of items = 5)
received a moderate (1.5 for ROQ score) consensus level among the experts. Item 51 needs
to be improved from ‘using Information Technologies (IT) to update data’ to ‘using information
and communication technology (ICT) skills’ for data processing in information management and
processing’. All the items indicated a high level of consensus, which is 0 (ROQ score), and
the final number of items for this indicator remained five. There were six proposed items
for the IR 4.0 general skills indicator, including self-awareness and emotional intelligence.
All the items received a high level of consensus, which is 0.7 and 0 in the second and third
rounds for the ROQ score, respectively. Six items remained for this indicator.

The findings for the mean, median, ROQ, and consensus level of the MDT expert are
shown in Table 9. All the experts agreed that 10 elements are needed to develop IR 4.0
generic skills indicators.

Table 9. Finding of MDT experts’ consensus for IR 4.0 Generic Skills indicator.

Second Round Third Round
Indicators Consensus Consensus
Domains M Med ROQ Med ROQ
b. IR4.0 Generic Skills
1. Entrepreneurial skills 42 4.8 2.0 Low 42 4.8 15 Moderate
2. Interpersonal abilities 45 5 2.0 Low 4.6 5 1.5 Moderate
3. Skills application of 47 5 15  Moderate 48 5 04 High
technology
4. Teamwork skills 3.7 4 2.0 Low 4.7 5 0.4 High
5. Leadership abilities 4.9 5 0.25 High 4.9 5 0 High
Vocational 6. Communication 475 5 0.4 High 48 5 0.2 High
Skill abilities
ills
Complex . .
7 problem-solving skills 4.8 > 05 High 49 > 0 High
Technical competence . .
8. and ICT knowledge 4.8 5 0.4 High 4.8 5 0 High
Communication skills
9. and data processing 44 5 1.5 Moderate 49 5 0 High
capability
Emotional intelligence
10. and self 47 5 0.7 High 49 5 0 High

awareness-skills

Details of data from the modified Delphi study in the second and third rounds for the items of the IR4.0 Generic
Skills indicator.

3.  Career Adaptability Skills

Indicators of career adaptability skills for TVET students include four (4) elements,
namely, (1) concern, (2) curiosity, (3) control, and (4) confidence. For the career adaptability
skill indicator, 20 items were proposed based on the literature. The analysis was carried
out in two rounds (rounds two and three). The concern item (total number of items = 5)
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in the career adaptability skills indicator received a high consensus among the experts,
with an ROQ score of 0 for the second round and 0.5 for the third round. The total number
of items in this indicator remained at five. The curiosity item in the career adaptability
skills indicator received a high consensus ROQ of 0.8 for the third round and 0.1 in the
third round. The total number of items in this indicator remained at five. The control item
in the career adaptability skills indicator received a high level of consensus, which is 0.5
and 0 for the second and third rounds, respectively. The total number of items remained
at five. The confidence item in the indicator of career adaptability skills recorded a high
ROQ score of 0.8 and 0.1 for the third round, with a total of five items. The total number of
items in this subindicator remained at five. The findings for the mean, median, ROQ, and
consensus level of the MDT expert are shown in Table 10. All the experts agreed that items
proposed by the researchers indicate four elements needed for developing indicators in
career adaptability skills.

Table 10. Finding of MDT experts’ consensus for Career Adaptability Skills indicator.

Second Round Third Round
Indicators Consensus Consensus
. M Med ROQ M Med ROQ
Domain
c Career Adaptability
' Skills
i Concern 45 5 0.9 High 49 5 0 High
Vocational ii. Curiosity 4.6 5 0.8 High 49 5 0.1 High
Skills iii. Control 4.7 5 0.5 High 49 5 0 High
iv. Confidence 4.7 5 0.8 High 4.9 5 0.1 High

Details of data from the modified Delphi study in the second and third rounds for the items of the career
adaptability skills indicator.

3.2.2. The Classroom Assessment Practice in TVET Domain

The classroom assessment practice in the TVET domain consists of three (3) indicators:
(1) the assessment concept in TVET, (2) assessment approaches in TVET, and (3) the level of
mastery. The assessment concept in TVET indicators forms three (3) elements of assessment:
assessment for learning, assessment as learning, and assessment of learning. Assessment
as learning forms two (2) assessment categories: self-assessment and peer assessment. The
assessment approaches in TVET consist of four (4) assessment categories: oral, written,
observational, and outcome based.

For the classroom assessment practice in TVET indicators, 57 items were proposed
based on the findings in the literature. The analysis was carried out in two rounds (rounds
two and three). Assessment for learning consists of seven items. The second round of the
MDT showed a high ROQ score of 0 for the second and 1.0 for the third round. The final
items for this indicator remained seven items.

Assessment as learning in the assessment concept in TVET also forms seven items.
Each item received a high consensus among the experts for the second and third rounds,
which was 0 and 1.0. The final items for this indicator remained seven items. Self-
assessment elements in assessment as learning indicators had developed five items. The
ROQ scores for the second and third rounds are 0.5 and 0. Each item received a high
consensus among the MDT experts, and the final items remained five. Peer assessment in
assessment as learning consists of five items. The consensus value for the second round
and third are high, which is 0 for the ROQ score. Each item received a high consensus
among the MDT experts, and the final items remained five. Assessment of learning consists
of five items. The consensus values for the second round and third are high, which are 0
for the ROQ score. Each item received a high consensus among the experts, and the final
items remained five.

The assessment approaches indicators consist of four elements of assessment, namely,
(1) oral assessment, (2) written assessment, (3) observational assessment, and (4) outcome-
based assessment. The oral assessment in the assessment approaches element consists of
five items. The consensus value for each round is high, which is 0 for the ROQ score. Each
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item received a high consensus among the MDT experts, and the final number of items
remained five. The written assessment in the assessment approaches in TVET indicators
consists of five items. The consensus value for each round is high, which is 0 for the
ROQ score. Each item received a high consensus among the MDT experts, and the final
items remained five. The observation assessment in the assessment approaches indicators
consists of five items. The ROQ values for the second and third rounds were high, at 1 and
0. Each item received a high consensus among the MDT experts, and the final number of
items remained five. Outcome-based assessment in the assessment approaches element
consists of five items. The ROQ value for the second and third rounds was high, 0.5 and
0. Each item received a high consensus among the MDT experts, and the final number of
items remained five.

The mastery level indicators in the classroom assessment practice in the TVET consists
of nine items. The ROQ scores for the second and third rounds were high, at 0.5 and 0.
Each mastery level item received a high consensus among the study participants. The
findings for the mean, median, ROQ, and consensus level of the MDT expert are shown in
Table 11. All the experts agreed that the item proposed by the researchers indicated that
three indicators were needed for developing indicators in classroom assessment practices
In TVET.

Table 11. Finding of MDT experts’ consensus for Classroom Assessment Practices in the TVET
domain and indicators.

Classroom Assessment Practices in Second Round Third Round
. . Consensus Consensus

TVET Domain and Indicators M Med ROQ M Med ROQ

1. Assessment Concepts in TVET
i. Assessment for learning 4.6 5 1 High 49 5 0 High
ii. Assessment as learning 47 5 1 High 49 5 0 High
o Self-assessment 4.8 5 0.5 High 49 5 0 High
e Peer assessment 4.7 5 0 High 5 5 0 High
iii. Assessment of learning 4.6 5 1 High 49 5 0 High

2. Assessment Approaches in TVET
i. Oral assessment 4.8 5 0 High 49 5 0 High
ii. Written assessment 4.8 5 0 High 5 5 0 High
iii. Observational assessment 4.7 5 1 High 49 5 0 High
iv. Outcome-based assessment 4.7 5 0.5 High 49 5 0 High

3. Level of Mastery 4.8 5 0.5 High 49 5 0 High

Details of data from the modified Delphi study in the second and third rounds for the item of classroom assessment
practices in TVET domains and indicators. All the experts agreed that the item proposed by the researchers
indicated 3 indicators needed for developing indicators in classroom assessment practices In TVET.

4. Discussion

From the three rounds of the Delphi technique, two (2) domains were obtained in the
literature review in the first phase: vocational skill development and classroom assessment
practices in TVET. The researchers also revealed that three (3) indicators are required in
developing vocational skills among TVET students: technical skills, IR 4.0 generic skills, and
career adaptability skills. On the other hand, the domain of classroom assessment practices in
TVET consists of four (4) indicators: the concept of assessment, assessment aspects, assessment
approaches, and level of mastery. The researchers successfully developed 155 items (vocational
skills = 98 items; and classroom assessment practices in TVET = 57 items) based on exploring
the research concept and expert consensus in each round of the MDT study. In the second
and third rounds of the Delphi method, experts agreed upon all of the qualities discovered
in each domain and indicator and that all items connected to the two (2) main domains,
seven (7) indicators, and thirty (30) subindicators attained a high degree of agreement. The
mean and median scores were 5. The range of quartile score is 0 to 1, showing that all
things achieved a high degree of expert agreement. Based on the literature review, several
subindicators in developing vocational skills encourage TVET students to be more prepared
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while understanding all critical concepts and abilities in developing vocational skills. Because
the circumstance is crucial, they may apply it to the challenge. This illustrates the significance
of vocational skills” development in technical and vocational education. Vocational skills
are practical skills that are required for a job or field. However, in this study, vocational
skills refer to technical and soft skills that enable individuals to learn and develop skills
creatively, involving practical skills and specific activities for the chosen job. As a result, in this
study, vocational skills combine technical skills, IR 4.0 generic skills, and career adaptability
skills. Learning vocational skills expands individual opportunities by revealing hidden
personal talents.

Subindicators that obtain expert agreement through the second and third rounds
of the Delphi technique, that is, technical skills in detail, can be classified according to
methods, processes, and techniques [96]. This is consistent with a study conducted by [89],
which states that doing exercise after exercise can increase the efficiency of implementing
psychomotor movement. Technical skills in this study refer to specialized knowledge and
analytical abilities in using tools and procedures in specific fields. Students comprehend
and are competent in doing specified tasks, particularly those requiring methods, processes,
procedures, or techniques. Vocational education also needs psychomotor skill development
and training [110]. One of the aspects discovered in the study [5,84,111,112] is that technical
and vocational fields are directly involved, such as technical skills, including graphic
communication through design activities, preparation of engineering drawings, technical
drawings, or even geometric drawings. As a result, technical capabilities and the exchange
of visual ideas with others are critical components of the design process, particularly in the
early phases.

In this context of research, generic skills are defined as abilities other than technical
skills that may help students master learning, receive desired occupations, enhance their
quality, and have the ability to increase an organization’s performance via their engagement
in the IR 4.0. Subindicators of IR 4.0 generic skills, a discovery in this study, are based
on complex problem-solving skills, ICT and technical skills, communication and data
processing capability, emotional intelligence, and self-awareness. The IR 4.0 generic skills
findings were similar to the studies [87,94,113-116]. Entrepreneurial skills have been
regarded as one of the essential generic skills needed in this study, and [117,118] stated
that entrepreneurial skills are also the generic skills required for the workforce in the
twenty-first century. Apart from that, learning features that are focused on critical thinking,
problem-solving, metacognition skills, digital era literacy, innovative thinking, effective
communication, and high productivity are on the agenda of 21st-century issues that must
be addressed in the education system [119]. Therefore, efforts are being made to design
different teaching and learning systems to enhance students’ creative capacity [120].

In this research, career adaptability refers to psychosocial characteristics in which a
student is accountable for understanding their duties but finds themselves unexpectedly
faced with transition and trauma regarding a task in learning and employment. Results
showed that all experts agree on the subindicator of career adaptability skills as the leading
indicator of vocational skills. This demonstrates that career adaptability skills are essential
in developing technical and vocational students” competencies. The study [121] indicated
that employability skills and career adaptability are significantly related, demonstrating the
critical impact that curriculum has on students’ future success in the workplace. As a result,
education should stress technical knowledge and instill communication and interpersonal
skills in students [122]. Students that work effectively in groups may manage, solve, and
use practical communication skills in their studies or employment. This also enables
teachers to include these abilities in their teaching and assessment to assist students in
understanding the professional path, developing career knowledge, and remaining positive
throughout their career journey [122-125].
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Assessment practice is an assessment component that has been provided to explain
the assessment strategy teachers employ. The TVET classroom assessment practices in-
dicator obtained high consensus among experts. It also reported high consensus among
experts on the subindicator, which is a concept of assessment, assessment aspects, assess-
ment approaches, and level of mastery. According to the Malaysian Education Blueprint
2013-2025 (Ministry of Education Malaysia, 2013), in combination with the Malaysian
Philosophy of Education, classroom assessment is the key to holistically developing a child
in terms of cognitive, emotional, and psychomotor development skills [126]. As shown
by this technical and vocational assessment, a method for assessing student knowledge,
skills, and attitude from several aspects may be developed. It aids teachers in constructing
lesson plans and selecting suitable assessment processes and techniques while also assisting
them in completing these activities. It also demonstrates the importance of assessments
in measuring students’ overall knowledge and abilities. Practical work or “hands-on”
experience is vital in the vocational curriculum to convert cognitive conceptual information
into psychomotor capabilities [127]. Practical work is essential for student preparation in
practice and mastering a precise and proper work method to fulfill real-world employment
demands [128]. A successful teaching plan and approach for technical and vocational skill
mastering must have specific features capable of fostering innovation. The implications
for developing vocational skills will facilitate the ability of teachers and other practitioners
in vocational education to arrange learning to meet specific objectives. The process of
vocational teaching and learning should go from constructive to abstract and from recent
experience to new experience, and this process should be connected with the growth of
vocational skills.

5. Conclusions

The findings have identified three main classifications of vocational skills indicators:
technical skills, IR4.0 generic skills, and career adaptability skills. On top of that, four
indicators in classroom assessment practice can also be identified: the concept of assessment,
assessment aspects, assessment approaches, and mastery level. This study hoped to impact
the field of TVET in terms of curriculum development in teaching, learning, and assessment
in TVET practices. In addition, the study’s consequences for practice are as follows. This
study’s results could potentially significantly impact Malaysia’s TVET education system,
whether via students, teachers, institutions, or the Malaysian Ministry of Education. This
study is also critical to TVET since it contributes to the objective by producing competent
and trained human resources. It provides information to students and stakeholders so they
can build a positive environment that enhances student skills and competencies.

Additionally, it may assist the Malaysian Ministry of Education to establish a more
successful education program that develops student competencies in the context of current
industry demands. Fast actions are taken to provide appropriate assessment by emphasiz-
ing the mastery of knowledge, intellectual capital growth, building a progressive attitude
culture, and encouraging the practice of high virtue ethics, and moral values can help to
expand the objective of assessment in TVET. It also underlines the importance of utilizing
suitable assessment concepts and approaches while conducting assessments. Teachers
should thoroughly understand assessment practices and objectives, and have a desire to
learn outcomes since accurate assessment data enable teachers, students, parents, and
institutions to implement the necessary actions [129].

Assessment in education examines students’ abilities on the elements to be accom-
plished and evaluates instructors’ teaching approaches. Assessing how students use their
knowledge and skills enables educators to track and assess their progress and differentiate
education appropriately. Knowing how to evaluate students legitimately, particularly
concerning higher-order thinking abilities, implies that teachers are no longer bound by
assessment techniques developed by textbook publishers and others [130]. As a result,
teachers may use a more extensive range of instructional methods. In order to guide future
research, it is necessary to evaluate the study’s results and conclusions in light of its limita-
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tions. First, from a methodological standpoint, the data were obtained from a Malaysian
setting, and a total of 19 participants were enough for this research; the conclusions of
this study may apply to other cultures and nations for some circumstances. To ensure
students are assessed according to the knowledge and skills required by their industry’s
employers, classroom-based assessment practices in TVET should be based on current and
relevant industry standards and competencies. If assessment processes are aligned with
internationally recognized industry benchmarks, then students’ competencies will be appli-
cable outside of Malaysia and transferable to international audiences. Utilizing classroom
assessment practices as authentic assessment that matches real-world work situations can
help TVET students enhance their skills and abilities. This study’s findings on teachers as
practitioners of this new classroom assessment practice in TVET may be studied further as
an additional suggestion for future research. This classroom assessment practice in TVET
attempts to determine if the domains and indicators are suitable for implementing TVET
students in the Malaysian context.
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Appendix A

Indicators, Domains, and Items Developed in This Study

Table A1l. Technical Skills Indicator, Domain, and Items.

Indicators Domains/Items Developed
Technical Skills A. Method

The TVET students can carry out technical
work with the knowledge they have from the
planning aspect in carrying out tasks given in
an orderly, neat, and systematic manner to
achieve the objective.

The TVET students should have mastery of
tools and materials and efficiency in directing
behavior and actions regarding methods, The TVET students can apply their knowledge
processes, and techniques when doing tasks. by performing work steps, following work
rules, and focusing on safety.

B. Process

C. Technique

The TVET students can explain the function of
technical equipment and select, use, and
operate technical work tools and materials
correctly and efficiently in carrying out tasks.
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Table A2. IR 4.0 Generic Skills Indicator, Domain, and Items.

Indicators

Domains/Items Developed

IR 4.0 Generic Skills

A. Entrepreneurial Skills

The TVET students should have mastery of basic skills and
technical skills, i.e., cognitive, personal, and interpersonal skills
relevant to a job.

The TVET students’ ability on subattributes such as
entrepreneurial experience, identification of entrepreneurial
opportunities, risk tolerance, internal locus of control,
achievement, perseverance, and financial management.

B. Interpersonal Skills

The TVET students can facilitate interaction and communication
with others in which social rules and relationships are created,
communicated, and changed in verbal and nonverbal ways. The
process of learning this skill is called socialization.

C. Skills application of technology

The TVET students can choose and operate technological
equipment following the tasks given for learning purposes.

D. Teamwork Skills

The TVET students can manage a team that improves results by
combining effort, knowledge, skills, and abilities to produce
higher work performance.

E. Leadership Skills

The TVET students can collectively gain support and trust from
their peers by showing their prestige, abilities, and leading in
every job and task.

F. Communication Skills

The TVET students can mediate in conveying a learning issue
by using easy-to-understand language to make the learning
process more effective.

G. Complex Problem-Solving Skills

The TVET students can think critically and creatively, use their
thoughts to generate ideas and alternative actions, and establish
arguments for overcoming shortcomings or obstacles to
achieving the desired goals.

H. Technical Competence and ICT Knowledge

The TVET students can adapt and use ICT thoughtfully and
appropriately, plan, and increase the process’s efficiency and the
effectiveness of teaching and learning.

I. Communication Skills and data processing capability

The TVET students can interact using ICT to obtain information,
and they can use data and manage the information obtained for
such learning needs.

J. Emotional Intelligence and Self-awareness Skills

The TVET students’ ability in social intelligence involves
monitoring feelings and emotions in oneself and others and
recognizing and using them when acting or making

a better decision.
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Table A3. Career Adaptability Skills Indicator, Domain, and Items.

Indicators

Domains/Items Developed

Career Adaptability Skills

A. Concern

The TVET students” ability to depict the future,
prepare and make plans for their career, and
find out about education and career prospects.

B. Curiosity

The TVET students should have the attitudes
and abilities required to succeed in making the
transition from school to the world of work
that drives toward the needs of the

The TVET students’ ability to explore the
learning environment and its relation to career,
research career options, and consider and take
notes of career opportunities.

ever-changing job market.

C. Control

The TVET students have to be efficient, careful,
strict, and disciplined, as well as to learn
according to their ability.

D. Confidence

The TVET students have to be optimistic,
brave, responsible, confident, and trusting.

Table A4. Classroom Assessment Practices In TVET Indicators, Domain, and Item.

Indicators

Domains/items developed

Classroom assessment practice in TVET

A. The Assessment Concepts

The teachers continuously and systematically
gather and analyze information about students’
knowledge, skills, and attitudes to improve
teaching and learning in TVET.

The concept of assessment that teachers can
carry out according to the period and
appropriateness of time in applying skill
elements in TVET learning.

Assessment for Learning

Assessment as Learning
Self-assessment

Peer assessment

Assessment of Learning

B. The Assessment Approaches

Teachers can carry out forms and types of
assessment to assess student mastery from
the aspects of skills that teachers want to
apply.

Oral assessment

Written assessment

Observational assessment
Outcome-based assessment

C. Level of Mastery

The level of mastery that TVET students
can achieve illustrates their ability to
master the skills that teachers want to
apply in learning TVET subjects.

e  Knowledge

e  Perception
o  Civility




Sustainability 2023, 15, 5195 23 of 27

References

1. United Nations. The Sustainable Development Goals Report 2021; United Nations: New York, NY, USA, 2020.

2. UNESCO. Malaysia Education Policy Review: Abriged Report; UNESCO: Paris, France, 2013.

3. Rusalam, N.R.; Munawar, W.; Hardikusumah, I. Development of Authentic Assessment in TVET. Adv. Soc. Sci. Educ. Humanit.
Res. 2019, 299, 343-349. [CrossRef]

4. Boehner, M.M. High Quality Teaching and Assessing in TVET: The Road to Enhanced Learning Outcomes; Tertiary & Vocational
Education Commission: Colombo, Sri Lanka; Volume 2, Available online: https://www.academia.edu/35212852/High
Quality_Teaching_and_Assessing_in_TVET_The_Road_to_Enhanced_Learning_Outcomes_High Quality_Teaching_and_
Assessing_in_TVET_Series_on_Quality_in_TVET_Volume_2_Tertiary_and_Vocational _Education_Commission (accessed on
13 January 2023).

5. Brewer, L.; Comyn, P. Integrating Core Work Skills into TVET Systems: Six Country Case Studies; ILO: Geneva, Switzerland, 2015.

6.  Black, P; Wiliam, D. Classroom Assessment and Pedagogy. Assess. Educ. Princ. Policy Pract. 2018, 25, 551-575. [CrossRef]

7. Shepard, L.A.; Penuel, W.R.; Pellegrino, J.W. Using Learning and Motivation Theories to Coherently Link Formative Assessment,
Grading Practices, and Large-Scale Assessment. Educ. Meas. Issues Pract. 2018, 37, 21-34. [CrossRef]

8.  Glogger-Frey, I; Herppich, S.; Seidel, T. Linking teachers’ professional knowledge and teachers” actions: Judgment processes,
judgments and training. Teach. Teach. Educ. 2018, 76, 176-180. [CrossRef]

9.  Nkalane, PK. Inclusive Assessment Practices in Vocational Education: A Case of a Technical Vocational Education and Training
college. Int. J. Divers. Educ. 2018, 17, 39-50. [CrossRef]

10. Ministry of Education Malaysia. Malaysia Education Blueprint 2013-2025; Ministry of Education Malaysia: Kuala Lumpur,
Malaysia, 2013; Volume 27, ISBN 978-983-3444-53-3.

11.  Fah, C.Y. The Development of TVET System in Malaysia and Its Challenges Ahead. Available online: https://expert.taylors.edu.
my (accessed on 14 December 2022).

12.  Kementerian Pendidikan Malaysia. Dasar Pendidikan Kebangsaan, 4th ed.; Kementerian Pendidikan Malaysia, Ed.; Bahagian
Perancangan dan Penyelidikan Dasar Pendidikan: Putrajaya, Malaysia, 2017.

13.  KPM SPI Bil 6 Tahun 2019 Pelaksanaan KSSM Menengah Atas dan Pakej Mata Pelajaran Tahun 2020 2019, 1-14. Available online:
https:/ /www.moe.gov.my/pekeliling /3054-spi-bil-6-tahun-2019-pelaksanaan-kssm (accessed on 15 January 2023).

14. KPM. Panduan Pelaksanaan Pentaksiran Bilik Darjah Edisi Ke-2, 2nd ed.; Kementerian Pendidikan Malaysia, Ed.; KPM: Putrajaya,
Malaysia, 2019; ISBN 978-967-420-341-2.

15. MQA. COP:TPA TVET Standards For Programme Accreditation; MQA: Putrajaya, Malaysia, 2016.

16. MES. Dokumen Pentaksiran Standard Kompetensi (DPSK); MES: Putrajaya, Malaysia, 2015.

17.  Kim, S.; Raza, M.; Seidman, E. Improving 21st-Century Teaching Skills: The Key to Effective 21st-Century Learners. Res. Comp.
Int. Educ. 2019, 14, 99-117. [CrossRef]

18. Lassnigg, L. Technical and Vocational Education and Training Issues, Concerns and Prospects. In Competence-Based Vocational and
Profesional Education; Mulder, M., Ed.; Springer International Publishing: Borne, The Netherlands, 2017; ISBN 9783319417110.

19. Mulder, M.; Winterton, J. Competence-Based Vocational and Professional Education; Mulder, M., Winterton, J., Eds.; Springer
International Publishing: Cham, Switzerland, 2017; p. 1. ISBN 978-3-319-41713-4.

20. Dogara, G.; Kamin, Y.; Saud, M.S. The Impact of Assessment Techniques on the Relationship between Work-Based Learning and
Teamwork Skills Development. IEEE Access 2020, 8, 59715-59722. [CrossRef]

21. Haolader, EA.; Foysol, KM. The Taxonomy for Learning, Teaching and Assessing: Current Practices at Polytechnics in Bangladesh
and Its Effect in Developing Students” Competences. Int. J. Res. Vocat. Educ. Train. 2015, 2, 99-118. [CrossRef]

22. Badenhorst, ].W.; Radile, R.S. Poor Performance at TVET Colleges: Conceptualising a Distributed Instructional Leadership
Approach as a Solution. Afr. Educ. Rev. 2018, 15, 91-112. [CrossRef]

23. Long, N.L.; Mustapha, R. Analisis Taksonomi Bloom dalam Penilaian Vokasional: Pembangunan Suatu Taksonomi Baharu
Menggunakan Teknik Delphi. J. Qual. Meas. Anal. 2019, 15, 65-75.

24. 1ILO. Guide on Making TVET and Skills Development Inclusive for All; ILO: Geneva, Switzerland, 2020.

25. OECD. Assessment for Learning: Formative Evaluations; OECD: Paris, France, 2008; Volume 46.

26. Sephokgole, D.; Makgato, M. Student perception of lecturers’ assessment practices at technical and vocational education and
training (TVET) colleges in South Africa. World Trans. Eng. Technol. Educ. 2019, 17, 398-403.

27. Ppdhl, K. PPDHL Rumusan Data PBD PPDHL Menengah Pertengahan Tahun 2021; PPDHL: Selangor, Malaysia, 2021.

28. Ministry of Education. Panduan Pelaksanaan Pentaksiran Bilik Darjah; Ministry of Education: Kuala Lumpur, Malaysia, 2018;
ISBN 9789674203412.

29. Hashim, S.; Zakariah, S.H.; Taufek, F.A.; Zulkifli, N.N.; Lah, N.H.C.; Murniati, D.E. An observation on implementation of
classroom assessment in technical and vocational education and training (TVET) subject area. J. Tech. Educ. Train. 2021, 13,
190-200. [CrossRef]

30. BPK, K. Panduan kerja projek kurikulum standard sekolah menengah reka bentuk dan teknologi (RBT; 2020. BPK, Panduan

Kerja Projek Kurikulum Standard Sekolah Menengah Reka Bentuk dan Teknologi (RBT) Tingkatan 3; Putrajaya, Malaysia, 2020.
Available online: http:/ /bpk.moe.gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/349-panduan-
pelaksanaan-pbd-pt3?download=3170:panduan-kerja-projek-kssm-rbt (accessed on 17 January 2023).


http://doi.org/10.2991/ictvet-18.2019.78
https://www.academia.edu/35212852/High_Quality_Teaching_and_Assessing_in_TVET_The_Road_to_Enhanced_Learning_Outcomes_High_Quality_Teaching_and_Assessing_in_TVET_Series_on_Quality_in_TVET_Volume_2_Tertiary_and_Vocational_Education_Commission
https://www.academia.edu/35212852/High_Quality_Teaching_and_Assessing_in_TVET_The_Road_to_Enhanced_Learning_Outcomes_High_Quality_Teaching_and_Assessing_in_TVET_Series_on_Quality_in_TVET_Volume_2_Tertiary_and_Vocational_Education_Commission
https://www.academia.edu/35212852/High_Quality_Teaching_and_Assessing_in_TVET_The_Road_to_Enhanced_Learning_Outcomes_High_Quality_Teaching_and_Assessing_in_TVET_Series_on_Quality_in_TVET_Volume_2_Tertiary_and_Vocational_Education_Commission
http://doi.org/10.1080/0969594X.2018.1441807
http://doi.org/10.1111/emip.12189
http://doi.org/10.1016/j.tate.2018.08.005
http://doi.org/10.18848/2327-0020/CGP/v17i04/39-50
https://expert.taylors.edu.my
https://expert.taylors.edu.my
https://www.moe.gov.my/pekeliling/3054-spi-bil-6-tahun-2019-pelaksanaan-kssm
http://doi.org/10.1177/1745499919829214
http://doi.org/10.1109/ACCESS.2020.2983487
http://doi.org/10.13152/IJRVET.2.2.9
http://doi.org/10.1080/18146627.2017.1352452
http://doi.org/10.30880/jtet.2021.13.03.019
http://bpk.moe.gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/349-panduan-pelaksanaan-pbd-pt3?download=3170:panduan-kerja-projek-kssm-rbt
http://bpk.moe.gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/349-panduan-pelaksanaan-pbd-pt3?download=3170:panduan-kerja-projek-kssm-rbt

Sustainability 2023, 15, 5195 24 of 27

31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Hassan, R. TVET Vision. Malaysia Res. Inst. Vocat. Train. 2020, 1. Available online: https://myrivet.uthm.edu.my/images/Ipro/
Publication_TVET_Vision_Vol_1_1_June_2020-.pdf (accessed on 30 January 2023).

UNESCO. Technical Vocational and Education Training (TVET); UNESCO: Jakarta, Indonesia, 2021; Volume 1.

Rauner, F.; Heinemann, L.; Maurer, A.; Hassler, B.; Erdwien, B.; Martens, T. Development and Assessment in TVET (COMET);
Technical and Vocational Education and Training: Issues, Concerns and Prospects; Springer Science Business Media: Dordrecht,
The Netherlands, 2013; Volume 16.

Knight, B.; Sweet, R. School-Based Vocational Education and Training. Int. Encycl. Educ. 2010, 247-254. [CrossRef]

OECD. OECD Reviews of Vocational Education and Training: A Learning for Jobs; OECD: Paris, France, 2011.

Suhaini, M.; Ahmad, A.; Bohari, N.M. Assessments on Vocational Knowledge and Skills: A Content Validity Analysis. Eur. ].
Educ. Res. 2021, 10, 1529-1540. [CrossRef]

Yusop, S.R.M.; Rasul, M.S.; Yasin, R.M.; Hashim, H.U.; Jalaludin, N.A. An Assessment Approaches and Learning Outcomes in
Technical and Vocational Education: A Systematic Review Using PRISMA. Sustainability 2022, 14, 5225. [CrossRef]

Ghazali, N.H.C.M.; Rabi, N.M.; Hassan, N.M.; Wahab, N.A. A Confirmatory Factor Analysis of Classroom Assessment Practises
Scale in a Malaysian Context. Int. ]. Acad. Res. Progress Educ. Dev. 2018, 7, 516-529. [CrossRef]

Pattalitan, A.P,, Jr. The implications of learning theories to assessment and instructional scaffolding techniques. Am. J. Educ. Res.
2016, 4, 695-700. [CrossRef]

Ratnam-Lim, C.T.L.; Tan, K.H.K. Large-scale implementation of formative assessment practices in an examination-oriented
culture. Assess. Educ. Princ. Policy Pract. 2015, 22, 61-78. [CrossRef]

Baird, J.-A.; Hopfenbeck, T.N.; Newton, P.; Stobart, G.; Steen-Utheim, A.T. State of the Field Review Assessment and Learning;
Norwegian Knowledge Centre for Education: Oslo, Norway, 2014.

Shepard, L.A. Classroom Assessment to Support Teaching and Learning. Ann. Am. Acad. Pol. Soc. Sci. 2019, 683,
183-200. [CrossRef]

Gillis, S.; Patrick, G. Competency Assessment Approaches. In Adult Education and Training; Athanasou, A.J., Ed.; David Barlow
Publishing: Terrigal, NSW, Australia, 2008; Volume 1, pp. 227-250.

Russell, K.M.; Airasian, W.P. Classroom Assessment Concepts and Applications, 7th ed.; McGraw-Hill Education: New York, NY,
USA, 2012; ISBN 9780078110214.

Ahmad, N.A; Rasul, M.S.; Othman, N.; Jalaludin, N.A. Generating Entrepreneurial Ideas for Business Development. Sustainability
2022, 14, 4905. [CrossRef]

Wiersma, W.; Jurs, S.G. Research Methods in Education: An Introduction, 9th ed.; Pearson: Chicago, IL, USA, 2009.

Delbecq, A.L.; Van De Ven, A. Group Techniques for Program Planning: A Guide to Nominal Group and Delphi Processes (Management
Applications Series); Scott Foresman: Glenview, IL, USA, 1975.

Okoli, C.; Pawlowski, S.D. The Delphi method as a research tool: An example, design considerations and applications. Inf. Manag.
2004, 42, 15-29. [CrossRef]

Pill, J. The Delphi Method: Substance, Context, a Critique and an Annotated Bibliography. Socioecon. Plann. Sci. 1971, 5,
57-71. [CrossRef]

Kenayathulla, H.B. Are Malaysian TVET Graduates Ready for the Future? High. Educ. Q. 2021, 75, 453—467. [CrossRef]
McMillan, S.S.; King, M.; Tully, M.P. How to use the nominal group and Delphi techniques. Int. J. Clin. Pharm. 2016, 38,
655-662. [CrossRef] [PubMed]

Mackellar, A.; Ashcroft, D.M.; Bell, D.; James, D.H.; Marriott, J. Identifying criteria for the assessment of pharmacy students’
communication skills with patients. Am. J. Pharm. Educ. 2007, 71, 1-5. [CrossRef] [PubMed]

Irdayanti Mat Nashir; Yusoff, A.; Ma’arof, N.N.I.; Ismail, M.A. Modified Delphi Technique: The Future of Vocational Learning
Skills. Southeast Asian ]. Technol. Sci. 2020, 1, 63-69. [CrossRef]

Peck, R.; Devore, ].L. Statistics: The Exploration & Analysis of Data, 7th ed.; Taylor, M., Campbell, J., Seibert, D., Eds.; Richard
Stratton: New York, NY, USA, 2012; ISBN 978-0840058010.

Ghazali, D.; Sufean, H. Metodologi Penyelidikan dalam Pendidikan: Amalan dan Analisis Kajian; Universiti Malaya: Kuala Lumpur,
Malaysia, 2018.

Effendi, M.; Matore, EM.; Idris, H.; Abdul Rahman, N.; Khairani, A.Z. Kesahan Kandungan Pakar Instrumen IKBAR Bagi
Pengukuran AQ Menggunakan Nisbah Kesahan Kandungan. In Proceedings of the International Conference on Global Education
V (ICGE V), Padang, Indonesia, 10-11 April 2017; pp. 979-997.

Mohr, C.S.; Shelton, K. Best Practices Framework for Online Faculty Professional Development: A Delphi Study. Online Learn. ].
2017, 21, 123-140. [CrossRef]

Lawshe, C.H. A quantitative approach to content validity. Pers. Psychol. 1975, 28, 563-575. [CrossRef]

Zamanzadeh, V.; Ghahramanian, A.; Rassouli, M.; Abbaszadeh, A.; Alavi-Majd, H.; Nikanfar, A.R. Design and implementation
content validity study: Development of an instrument for measuring patient-centered communication. J. Caring Sci. 2015, 4,
165-178. [CrossRef]

Nor Azizah, A.; Sulfeeza, M.D.; Hairoladenan, K.; Mohd Muneer, O. Assessing content validity of enterprise architecture
adoption questionnaire (EAAQ) among content experts. In Proceedings of the ISCAIE 2019—2019 IEEE Symposium on Computer
Applications and Industrial Electronics, Sabah, Malaysia, 27-28 April 2019; pp. 160-165.


https://myrivet.uthm.edu.my/images/Ipro/Publication_TVET_Vision_Vol_1_1_June_2020-.pdf
https://myrivet.uthm.edu.my/images/Ipro/Publication_TVET_Vision_Vol_1_1_June_2020-.pdf
http://doi.org/10.1016/B978-0-08-044894-7.01743-7
http://doi.org/10.12973/eu-jer.10.3.1529
http://doi.org/10.3390/su14095225
http://doi.org/10.6007/IJARPED/v7-i3/4570
http://doi.org/10.12691/education-4-9-9
http://doi.org/10.1080/0969594X.2014.1001319
http://doi.org/10.1177/0002716219843818
http://doi.org/10.3390/su14094905
http://doi.org/10.1016/j.im.2003.11.002
http://doi.org/10.1016/0038-0121(71)90041-3
http://doi.org/10.1111/hequ.12310
http://doi.org/10.1007/s11096-016-0257-x
http://www.ncbi.nlm.nih.gov/pubmed/26846316
http://doi.org/10.5688/aj710350
http://www.ncbi.nlm.nih.gov/pubmed/17619650
http://doi.org/10.29210/81064300
http://doi.org/10.24059/olj.v21i4.1273
http://doi.org/10.1111/j.1744-6570.1975.tb01393.x
http://doi.org/10.15171/jcs.2015.017

Sustainability 2023, 15, 5195 25 of 27

61.

62.

63.

64.

65.
66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Azwani, M.; Nor’ain, M.T.; Noor Shah, S. Evaluating the face and content validity of a Teaching and Learning Guiding Principles
Instrument (TLGPI): A perspective study of Malaysian teacher educators. Malays. J. Soc. Sp. 2016, 12, 11-21.

Mohd Matore, M.E.E.; Khairani, A.Z. The Psychometric Properties of Adversity Quotient (AQ) Items for TVET Education Using
Rasch Model. |. Tech. Educ. Train. 2020, 12, 61-70. [CrossRef]

Ayre, C.; Scally, A.]. Critical Values for Lawshe’s Content Validity ratio: Revisiting the Original Methods of Calculation. Meas.
Eval. Couns. Dev. 2014, 47, 79-86. [CrossRef]

Zainal, M.A.; Matore, M.E.EM.; Musa, W.IN.W.; Hashim, N.H. Kesahan Kandungan Instrumen Pengukuran Tingkah Laku
Inovatif Guru Menggunakan Kaedah Nisbah Kesahan Kandungan (CVR). Akademika 2020, 90, 43-54. [CrossRef]

Creswell, ].W. Educational Research, 4th ed.; Pearson Education: Boston, MA, USA, 2012.

Hertzog, M.A. Considerations in Determining Sample Size for Pilot Studies. Res. Nurs. Health 2008, 31,
180-191. [CrossRef] [PubMed]

Creswell, ] W.; Creswell, ].D. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 5th ed.; SAGE Publication,
Inc.: New York, NY, USA, 2018.

Nunnally, ].C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994.

Hair, J.F,; Black, W.C.; Babin, B.].; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Pearson Education Limited: Chicago, IL,
USA, 2014; ISBN 9781292021904.

Johnson, B.; Christensen, L. Educational Research: Quantitative and Qualitative Approaches; Allyn & Bacon: Boston, MA, USA, 2000;
ISBN 0205266592.

Chiu, S.P; Tu, J.C.; Chu, W.C.; Chuang, L.W. Application of Delphi Method in Constructing Evaluation Indicators of Design
Students” Core Competencies. In Innovation in Design, Communication and Engineering; Meen, T.-H., Prior, S.D., Lam, A D.K.-T,,
Eds.; CRC Press: London, UK, 2015; pp. 717-720. [CrossRef]

Okolie, U.C.; Elom, E.N.; Igwe, P.A.; Binuomote, M.O.; Nwajiuba, C.A.; Igu, N.C.N. Improving graduate outcomes: Imple-
mentation of problem-based learning in TVET systems of Nigerian higher education. High. Educ. Ski. Work. Learn. 2020, 11,
92-110. [CrossRef]

Ana, A,; Yulia, C.; Jubaedah, Y.; Muktiarni, M.; Dwiyanti, V.; Maosul, A. Assessment of Student Competence Using Electronic
Rubric. J. Eng. Sci. Technol. 2020, 15, 3559-3570.

Musid, N.A.; Affandi, HM.; Abas, N.H.; Kamal, M.FEM. The soft skill elements in an on-job training (OJT) (organisation)
assessment rubric for construction technology students in Malaysian vocational colleges. |. Tech. Educ. Train. 2019, 11,
84-93. [CrossRef]

élogar, H.; Stani¢, N.; Jerin, K. Self-assessment of entrepreneurial competencies of students of higher education. Zb. Veleu¢ilista U
Rijeci 2021, 9, 79-95. [CrossRef]

Levanova, E.A.; Galustyan, O.V,; Seryakova, S.B.; Pushkareva, T.V.; Serykh, A.B.; Yezhov, A.V. Students’ Project Competency
within the Framework of STEM Education. Int. ]. Emerg. Technol. Learn. 2020, 15, 268-276. [CrossRef]

Sugiyanto; Setiawan, A.; Hamidah, I.; Ana, A. Integration of mobile learning and project-based learning in improving vocational
school competence. J. Tech. Educ. Train. 2020, 12, 55-68. [CrossRef]

Dogara, G.; Saud, M.S.; Kamin, Y.; Nordin, M.S. Project-based Learning Conceptual Framework for Integrating Soft Skills Among
Students of Technical Colleges. IEEE Access 2020, 8, 83718-83727. [CrossRef]

Rausch, A ; Seifried, J.; Wuttke, E.; Kogler, K.; Brandt, S. Reliability and validity of a computer-based assessment of cognitive and
non-cognitive facets of problem-solving competence in the business domain. Empir. Res. Vocat. Educ. Train. 2016, 8, 9. [CrossRef]
Seifried, J.; Brandt, S.; Kogler, K.; Rausch, A. The computer-based assessment of domain-specific problem-solving competence—A
three-step scoring procedure. Cogent Educ. 2020, 7, 1719571. [CrossRef]

Hui, S.E.; Baharun, S.B.; Mahrin, M.N. Skills Bio-Chart as Novel Instrument to Measure TVET Students’ Progressive Performances.
In Proceedings of the 2017 7th World Engineering Education Forum (WEEF), Kuala Lumpur, Malaysia, 13-16 November 2017; pp.
688-692. [CrossRef]

Yamada, S.; Otchia, C.S.; Taniguchi, K. Explaining differing perceptions of employees’ skill needs: The case of garment workers in
Ethiopia. Int. ]. Train. Dev. 2018, 22, 51-68. [CrossRef]

Gulikers, ].T.M.; Runhaar, P.; Mulder, M. An assessment innovation as flywheel for changing teaching and learning. J. Vocat. Educ.
Train. 2018, 70, 212-231. [CrossRef]

Hashim, S.; Rahman, M.H.A.; Nincarean, D.; Jumaat, N.E; Utami, P.; Abdul Rahman, M.H.; Nincarean, D.; Jumaat, N.F.; Utami, P.
Knowledge Construction Process in Open Learning System Among Technical and Vocational Education and Training (TVET)
Practitioners. J. Tech. Educ. Train. 2019, 11, 73-80. [CrossRef]

Ibrahim Mukhtar, M.; Baharin, M.N.; Mohamad, M.M.; Yusof, Y. Innovative approaches to assessment: Develop a sense of
direction to promote students learning. Pertanika J. Soc. Sci. Humanit. 2017, 25, 149-155.

Nzembe, A. Access, participation and success: The tri-dimensional conundrum of academic outcomes in a South African TVET
College. Acad. ]. Interdiscip. Stud. 2018, 7, 31-42. [CrossRef]

UNESCO. Sub-Education Policy Review Report: Technical Vocational and Education Training (TVET); UNESCO: Paris, France, 2021;
Volume 74, pp. 1-74.

Dahlback, J.; Olstad, H.B.; Sylte, A.L.; Wolden, A.C. The importance of authentic leadership. Dev. Learn. Organ. An Int. ]. 2020, 7,
302-324. [CrossRef]


http://doi.org/10.30880/jtet.2020.12.03.006
http://doi.org/10.1177/0748175613513808
http://doi.org/10.17576/akad-2020-90IK3-04Kesahan
http://doi.org/10.1002/nur.20247
http://www.ncbi.nlm.nih.gov/pubmed/18183564
http://doi.org/10.1201/b18737-150
http://doi.org/10.1108/HESWBL-12-2018-0140
http://doi.org/10.30880/jtet.2019.11.03.011
http://doi.org/10.31784/zvr.9.1.5
http://doi.org/10.3991/ijet.v15i21.15933
http://doi.org/10.30880/jtet.2020.12.02.006
http://doi.org/10.1109/ACCESS.2020.2992092
http://doi.org/10.1186/s40461-016-0035-y
http://doi.org/10.1080/2331186X.2020.1719571
http://doi.org/10.1109/WEEF.2017.8467104
http://doi.org/10.1111/ijtd.12118
http://doi.org/10.1080/13636820.2017.1394353
http://doi.org/10.30880/jtet.2019.11.01.009
http://doi.org/10.2478/ajis-2018-0044
http://doi.org/10.1108/dlo-09-2020-0197

Sustainability 2023, 15, 5195 26 of 27

89.

90.

91.
92.

93.

94.

95.

96.
97.

98.

99.

100.

101.

102.

103.

104.
105.

106.

107.

108.
109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Mazin, K.A.; Norman, H.; Nordin, N.; Ibrahim, R. Student Self-Recording Videos for TVET Competency in MOOCs. J. Phys. Conf.
Ser. 2020, 1529, 042061. [CrossRef]

Nur Syazhirah, M.F,; Mohamad Izzuan, M.I.; JMohd Khata, J.; Nurul Aini, M.A.; Naldo, J. Application of Soft Skills Among
Prospective TVET Teachers to Face the Industrial Revolution 4.0. Malays. J. Soc. Sci. Humanit. 2022, 7, e001562. [CrossRef]
Chaka, C. Skills, competencies and literacies attributed to 4IR/Industry 4.0: Scoping review. IFLA ]. 2020, 46, 369-399. [CrossRef]
Popham, W.J. Classroom Assessment: What Teachers Need to Know, 8th ed.; Pearson: Los Angeles, CA, USA, 2017; Volume 39,
ISBN 9780134053868.

Ridzwan, C.R.; Malik, S.; Hanapi, Z.; Mohamed, S.; Hussain, M.A.; Shahrudin, S. Skills and Knowledge Competency of Technical
and Vocational Education and Training Graduate. Asian Soc. Sci. 2017, 13, 69. [CrossRef]

Ismail, A.A.; Hassan, R. Technical competencies in digital technology towards industrial revolution 4.0. . Tech. Educ. Train. 2019,
11, 55-62. [CrossRef]

Hlad’o, P,; Kvaskova, L.; Jezek, S.; Hirschi, A.; Macek, P. Career Adaptability and Social Support of Vocational Students Leaving
Upper Secondary School. J. Career Assess. 2020, 28, 478-495. [CrossRef]

El-Sabaa, S. The skills and career path of an effective project manager. Int. J. Proj. Manag. 2001, 19, 1-7. [CrossRef]

Fauzi, M.N.H. Kerangka Kompetensi Kemahiran Teknikal Dalam Kalangan Pelajar Kejuruteraan Elektrik di Politeknik Ke Arah
Memenuhi Keperluan Industri. Unpublished. Ph.D. Thesis, Universiti Tun Hussein Onn Malaysia, Johor, Malaysia, 2017.
Haron, M.A.; Mohammad Hussain, M.A.; Ali, E.; Che Rus, R.; Mohammad Zulkifli, R. The Importance of Generic Skills for
Technical and Vocational Students Employability. Int. J. Acad. Res. Bus. Soc. Sci. 2019, 9, 33-45. [CrossRef]

Aulbur, W.; Arvind, CJ.; Bigghe, R. Whitepaper Summary: Skill Development for Industry 4.0; FICCI: New Delhi, India, 2016.
Available online: https://www.globalskillsummit.com/whitepaper-summary.pdf (accessed on 25 December 2022).

Aziah Ahmad, N.; Banu Kenayathulla, H.; Rahman Idris, A. Employability Skills for Hospitality Students in Malaysia. Malays.
Online J. Educ. Manag. Mojem 2017, 5, 63-68. [CrossRef]

Karim, Z.I.A.; Maat, SM. Employability skills model for engineering technology students. |. Tech. Educ. Train. 2019, 11,
79-87. [CrossRef]

Nugraha, H.D.; Kencanasari, R.A.V.; Komari, R.N.; Kasda, K. Employability Skills in Technical Vocational Education and Training
(TVET). Innov. Vocat. Technol. Educ. 2020, 16, 1-10. [CrossRef]

Sa-Nguanmanasak, T.; Khampirat, B. Comparing employability skills of technical and vocational education students of Thailand
and malaysia: A case study of international industrial work-integrated learning. J. Tech. Educ. Train. 2019, 11, 94-109. [CrossRef]
Schwab, K. The Fourth Industrial Revolution; World Economic Forum: Geneva, Switzerland, 2016; ISBN 978-0-241-30075-6.
Savickas, M.L.; Porfeli, E.J. Career Adapt-Abilities Scale: Construction, reliability, and measurement equivalence across
13 countries. J. Vocat. Behav. 2012, 80, 661-673. [CrossRef]

Zool Hilmi, M.A.; Rasul, M.S.; Azman, N. Hubungan individu, persekitaran dan kebolehsesuaian terhadap pemilihan kerjaya
pelajar Sistem Persijilan Kemahiran Malaysia (SPKM): Suatu analisis kandungan. Sains Humanika 2014, 2, 135-144.

Krathwohl, D.R.; Bloom, B.S.; Masia, B.B. Taxonomy of Educational Objectives: The Classification of Educational Goals. Handbook II: The
Affective Domain; David McKay: New York, NY, USA, 1964.

Krathwohl, D.R. A Revision of Bloom’s Taxonomy: An Overview. Theory Pract. 2002, 41, 212-219. [CrossRef]

Wilson, L.O. Anderson and Krathwohl Bloom’s Taxonomy Revised. Available online: https://quincycollege.edu/wp-content/
uploads/Anderson-and-Krathwohl_Revised-Blooms-Taxonomy.pdf (accessed on 30 January 2023).

Simpson, E.J. The Classification of Educational Objectives, Psychomotor Domain; US Department of Health, Education & Welfare,
Office of Education, US: Chicago, IL, USA, 1966.

Febriana, R.; Premono, A.; Iriani, T. Industrial Assessment to Technical Skills and Employability Skills Students Based on KKNI (In
Jakarta Region). In Proceedings of the International Conference on Technology and Vocational Teachers (ICTVT 2017), Yogyakarta,
Indonesia, 28 September 2017; pp. 1-7. [CrossRef]

Griffin, P.; McGaw, B.; Care, E. Assessment and Teaching of 21st Century Skills: Methods and Approach; Patrick, G., Care, E., Eds.;
Springer: Dordrecht, The Netherlands, 2015; Volume 2, ISBN 978-94-017-9394-0.

Daud, M.F. How effective is the assessment of generic skills gained by Technical Vocational Education and Training (TVET) of
engineering students engaged in Problem-Based Learning (PBL)? In —A Literature Review. In Proceedings of the 4th International
Research Symposium on Problem-Based Learning (IRSPBL), Kuala Lumpur, Malaysia, 2-3 July 2013; pp. 88-94.

Ismail, A.; Wan Hassan, W.A.; Ahmad, F.; Affan, Z.; Harun, M.I. Students’ readiness in facing industrial revolution 4.0 among
students of technical teacher’s education. Int. . Sci. Technol. Res. 2020, 9, 300-305.

Mulder, M. Competence and the Alignment of Education and Work. In Competence-based Vocational and Professional Edu-
cation: Bridging the Worlds of Work and Education; Mulder, M., Ed.; Springer: Borne, The Netherlands, 2017; pp. 229-251.
ISBN 9783319417134.

Saari, A.; Rasul, M.S.; Yasin, RM.; Rauf, R.A.A.; Ashari, Z.H.M.; Pranita, D. Skills sets for workforce in the 4th industrial
revolution: Expectation from authorities and industrial players. J. Tech. Educ. Train. 2021, 13, 1-9. [CrossRef]

Azmi, AN.; Kamin, Y,; Noordin, M.K.; Ahmad, A.N. Towards industrial revolution 4.0: Employers” expectations on fresh
engineering graduates. Int. J. Eng. Technol. 2018, 7, 267-272. [CrossRef]

Sumbodo, W.; Supraptono, S.; Meddaoui, A.; Samsudi, S.; Widodo, ]J. Study on assessment and factors supporting successful
vocational high schools student of industrial class. Int. J. Innov. Learn. 2020, 28, 262-275. [CrossRef]


http://doi.org/10.1088/1742-6596/1529/4/042061
http://doi.org/10.47405/mjssh.v7i6.1562
http://doi.org/10.1177/0340035219896376
http://doi.org/10.5539/ass.v13n4p69
http://doi.org/10.30880/jtet.2019.11.03.008
http://doi.org/10.1177/1069072719884299
http://doi.org/10.1016/S0263-7863(99)00034-4
http://doi.org/10.6007/IJARBSS/v9-i7/6089
https://www.globalskillsummit.com/whitepaper-summary.pdf
http://doi.org/10.22452/mojem.vol5no4.5
http://doi.org/10.30880/jtet.2019.11.02.008
http://doi.org/10.17509/invotec.v16i1.23509
http://doi.org/10.30880/jtet.2019.11.03.012
http://doi.org/10.1016/j.jvb.2012.01.011
http://doi.org/10.1207/s15430421tip4104_2
https://quincycollege.edu/wp-content/uploads/Anderson-and-Krathwohl_Revised-Blooms-Taxonomy.pdf
https://quincycollege.edu/wp-content/uploads/Anderson-and-Krathwohl_Revised-Blooms-Taxonomy.pdf
http://doi.org/10.2991/ictvt-17.2017.44
http://doi.org/10.30880/jtet.2021.13.02.001
http://doi.org/10.14419/ijet.v7i4.28.22593
http://doi.org/10.1504/IJIL.2020.108973

Sustainability 2023, 15, 5195 27 of 27

119.

120.

121.

122.

123.

124.

125.

126.
127.

128.

129.

130.

Abdul Bujang, S.D.; Selamat, A.; Krejcar, O.; Maresova, P; Nguyen, N.T. Digital learning demand for future education 4.0-case
studies at Malaysia education institutions. Informatics 2020, 7, 13. [CrossRef]

Henriksen, D.; Mishra, P; Fisser, P. Infusing creativity and technology in 21st century education: A systemic view for change.
Educ. Technol. Soc. 2016, 19, 27-37.

de Guzman, A.B.; Choi, K.O. The relations of employability skills to career adaptability among technical school students. ]. Vocat.
Behav. 2013, 82, 199-207. [CrossRef]

Khalid, K.; Ahmad, A.M. The relationship between employability skills and career adaptability: A case of undergraduate students
of the United Arab Emirates. High. Educ. Ski. Work. Learn. 2021, 11, 1035-1054. [CrossRef]

Bocciardi, F.; Caputo, A.; Fregonese, C.; Langher, V.; Sartori, R. Career adaptability as a strategic competence for career
development: An exploratory study of its key predictors. Eur. J. Train. Dev. 2017, 41, 67-82. [CrossRef]

Kirchknopf, S. Career Adaptability and Vocational Identity of Commercial Apprentices in the German Dual System. Vocat. Learn.
2020, 13, 503-526. [CrossRef]

Ozdemir, N.K.; Guneri, O.Y. The Factors Contribute to Career Adaptability of High-School Students. Eurasian J. Educ. Res. 2017,
67,183-198.

Narinasamy, I.; Nordin, N.A. Implementing Classroom Assessment in Malaysia: An Investigation. J. Kurikulum 2018, 3, 55-63.
Choy, S. Integration of Learning in Educational Institutions and Workplaces: An Australian Case Study. Tech. Vocat. Educ. Train.
2018, 29, 85-106. [CrossRef]

Ogbuanya, T.C.; Chukwuedo, S.O. Career-training mentorship intervention via the Dreyfus model: Implication for career
behaviors and practical skills acquisition in vocational electronic technology. J. Vocat. Behav. 2017, 103, 88-105. [CrossRef]
Firmania, N.; Sudira, P; Minghat, A.D. Literature review: Authentic assessment in vocational high schools. Int. J. Eng. Technol.
2018, 7, 191-194. [CrossRef]

Nitko, A.J.; Brookhart, S.M. Educational Assessment of Students: Pearson New International Edition; Pearson Education Limited:
Chicago, IL, USA, 2014; ISBN 9781292041025.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.3390/informatics7020013
http://doi.org/10.1016/j.jvb.2013.01.009
http://doi.org/10.1108/HESWBL-08-2020-0175
http://doi.org/10.1108/EJTD-07-2016-0049
http://doi.org/10.1007/s12186-020-09247-z
http://doi.org/10.1007/978-981-10-8857-5_5
http://doi.org/10.1016/j.jvb.2017.09.002
http://doi.org/10.14419/ijet.v7i4.33.23557

	Introduction 
	TVET Programmes Leading to MOE’s Vocational Education Qualifications 
	Problem Statement 
	A Literature Review in TVET Assessment 

	Materials and Methods 
	Data Collection Method 
	Delphi Panel 
	Research Procedure 
	Validity and Reliability of the Modified Delphi Instrument 

	Results 
	Identifying Domain and Indicator in Vocational Skills and TVET Classroom Assessment Practices 
	Vocational Skills as Student Learning Outcomes in TVET Assessment 
	TVET Assessment Practices 
	Conceptual Underpinning Development of Classroom Assessment Practices in TVET 

	Validating Domains and Indicators for the Vocational Skills and Classroom Assessment Practice in TVET through the Second and Third Modified Delphi Round 
	The Vocational Skills Domain 
	The Classroom Assessment Practice in TVET Domain 


	Discussion 
	Conclusions 
	Appendix A
	References

