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Abstract.

This paper presents a sustainable work readiness framework for engineering students,
incorporating core skills, personal skills, and self-efficacy as mediating variables. The
study aims to investigate the impact of core skills and personal skills on engineering
students’ work readiness, as well as the mediating influence of self-efficacy on this
relationship. The researchers designed and tested a work readiness framework with
three focal points: skills, personal skills, and self-efficacy, and their influence on
engineering students’ work readiness. The findings indicate that core skills, personal
skills, and self-efficacy positively and significantly influence engineering students’ work
readiness. Self-efficacy can be explained by the core skills and personal skills variables
at 87.8%, while the work readiness variable can be explained by core skills, personal
skills, and self-efficacy at 85.4%. This study contributes to the existing literature by
proposing a sustainable work readiness framework and measurement instrument that
link core skills, personal skills, and self-efficacy as mediating variables influencing
work readiness. The results are beneficial not only to Universiti Teknologi PETRONAS,
Malaysia, as they directly reflect the work readiness of UTP’s final-year undergraduate
engineering students but also to individuals, universities, teaching staff, organizations,
human resource specialists, and public administrators. They can use these findings to
enhance the development of individual work readiness skills and increase the work
readiness of students in their respective universities. The novelty of this study lies
in proposing a sustainable work readiness framework tailored to equip engineering
students with the skills required and acquired in Industry 4.0.
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1. Introduction

Nowadays, the nature of work and employability has changed with the coming of the
4𝑡ℎ industrial revolution. Realizing this, governments have initiated and run programs
to equip students with the changes in the current job market. However, the outcome
of these programs was less than fruitful as it is estimated that around 300 thousand
engineering graduates have become unemployed. The condition worsened due to
the impact of Covid-19, and the Unemployment Rate increased by 5.6% (Herbert et
al., 2020a, Sato et al., 2021). Hence there is a knowledge gap in addressing work
readiness among engineering graduates and the current framework is not sustainable.
Therefore, this paper aims to address that knowledge gap by introducing a sustainable
work readiness framework based on our research findings.

The work readiness of the graduates produced is also a yardstick to the success
of the Engineering programs enrolled by the students. This study seeks to identify
the gaps and improve the elements of work readiness that should be emphasized in
Engineering programs as well as elements of work readiness. This study also aims to
address the knowledge gap on work readiness skills required by the Fourth Industrial
Revolution. The advancement of technology in the current industry and shifts required
in the IR4.0 has affected certain professions. The lack of IR4.0 skills among graduates of
Higher Education Institutions is a main concern as it is a factor leading to unemployment
(Chigbu & Nekhwevha, 2022; Reedy et al., 2020; Stahn et al., 2022).

In response to the IR4.0, an education revolution is taking place in attempt to
improve the curriculum structure in Higher Education Institutions. The 21st-century
education landscape has changed to education 4.0, which focuses on innovation-based
education. As a source of skills and information to a workforce, the educational sector
will need to reconfigure how students are trained to ensure that graduates can adapt to
future employment prospects. In addition, institutions of higher learning should consider
altering the curriculummodel to focus on acquiring the required skills and competencies
in accordance with the IR4.0 (Ellahi et al., 2019). For example, equipping graduates with
complementary training can effectively bridge the gap between academic education
and IR4.0 requirements. Furthermore, the criteria are intended to encourage the sys-
tematic pursuit of improvement in the quality of engineering education that addresses
the needs of its constituents in a dynamic and competitive market.

Work Readiness of Engineering Graduates in Malaysia is described as a combination
of comprehension skills, a personal attitude, or a quality that allows graduates to
potentially achieve the desired career. Based on this definition, graduate work readiness
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is determined by graduates’ capability to employ their university-acquired skills to secure
their preferred career. One of the issues with graduate work readiness in Malaysia is a
lack of self-efficacy. Another factor is the graduates’ inability to communicate in English,
which becomes one of the barriers to employment. This is a significant barrier for firms
seeking to hire engineering graduates. (Chai et al., 2017; Yusoff et al., 2012). Another
issue affecting engineering graduates’ employment in Malaysia is a lack of core and
interpersonal skills. According to Esa et al. (2014), industries looking for graduates
expect them to have basic skills in their field. Many companies will consider core
competencies and personal skills when deciding whether or not to hire engineering
graduates (Zaharim et al., 2012).

Due to the nature of the workplace in IR4.0, which has changed considerably and is
distinct from that of the traditional workplace, graduates are expected to have up-to-date
skills to match the current industry needs. Furthermore, previous research has revealed
that due to a lack of exposure to industrial training, Malaysian graduates experience
skills gaps for IR4.0 (Guzmán et al., 2020; Teo et al., 2021). Core Skills and Personal
Skills of Engineering Graduates in Malaysia requires an update to keep up with the
ever-changing landscape. Industries are not only concerned with technical skills (core
skills) but also with soft skills as this allows their employees to adapt to all types of tasks
and at the same time acquiring ”multi-skills”. The elements that need to be available
for a graduate such as core skills and personal skills are particularly important aspects
of work readiness of engineering graduates (Marouani & Nilsson, 2016; Nordin et al.,
2013). his has become an important national agenda and it is the responsibility of higher
education institutions to develop a competitive workforce to cater to the demands of
the job market. A recent study in Malaysia(Adnan et al., 2014; Marouani & Nilsson, 2016;
Rahman et al., 2011) identified that the core skills, personal skills, and self-efficacy have
a positive correlation to work readiness, which is consistent with prior studies.

2. Research Hypothesis

To fulfil the demands of the industry revolution 4.0, the work readiness of engineering
graduates must also be updated. The skills that will be investigated in this study include
core skills and personal skills with self-efficacy as a mediating variable. The following
sections will elaborate on the skills mentioned.
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2.1. Core Skills

Core skills refer to understanding and competence in a specific activity, especially some-
thing involving methods, processes, procedures, and techniques (Aviso et al., 2021a) In
addition to specific knowledge and analytic ability in the use of tools and techniques
in certain disciplines such as civil engineering, engineering electrical, electronic, or
information systems, core skills also include specialised information and the ability to
apply it analytically (Herbert et al., 2020a). Skills to successfully accomplish a task
requiring specialised knowledge or abilities and proficiency are regarded as skills.

To ensure the core skills are relevant to current developments in work readiness, the
approach in education needs to be hands-on. The appropriate curriculum should be
designed to increase the productivity of workers in the future. One of the appropriate
ways is to enrich their self-efficacy and expose students to the knowledge of technology
and the skills associated with it. Analytical skills will spearhead the global stage as well
as being the choice of industries (Alaloul et al., 2020; Che Ibrahim et al., 2022). In addi-
tion, the core skills can increase self-efficacy, and have a positive relationship on work
readiness. Chigbu & Nekhwevha (2022) used an experimental study between-subjects
factorial design with 335 students to determine whether core skills and self-efficacy
influence the perceived employability of final year students. According to his research,
core skills and self-efficacy are the keys to increasing graduates’ employability. Chiang
et al. (2022) reported very similar findings, arguing that core skills and self-efficacy
can contribute a higher rate of job suitability and work readiness skills for Malaysian
graduates. Consequently, we posit the following hypotheses:

H1: Core skills will positively affect the work readiness of engineering students

H4: Core skills will positively affect the self-efficacy of engineering students

2.2. Personal Skills

Personal skills are the interpersonal abilities of a person who can effectively communi-
cate with a team and fulfil his or her function as a team member. Self-efficacy, on the
other hand, relates to the ability to solve a real or simulated problem in an efficient
manner (Aviso et al., 2021). It suggests that personal skills and self-efficacy are the two
essential skills for work readiness that make a job prospect competent in any situation.
The research conducted by Che Ibrahim et al. (2022) confirmed that these two skills are
necessary for a graduate to obtain a desired job in Malaysia. Work readiness among
engineering graduates can significantly enhance the likelihood of employment. Ariffin
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and Ahmad (2021) corroborated such findings that a student’s self-efficacy regarding
work readiness can enhance their employment status. Therefore, we posit that:

H2: Personal skills will positively affect the work readiness of engineering students

H5: Personal skills will be positively affecting the self-efficacy of engineering students

2.3. Self-Efficacy

Self-efficacy according to Choe (2022) self-efficacy is a person’s self-confidence in their
abilities to organize and carry out a series of actions necessary to produce something
and high self-efficacy will foster confidence in his ability to carry out tasks. Self-efficacy
can drive a person’s performance in a variety of areas including entrepreneurial interests.
Therefore, a person starting a business requires self-confidence in his or her ability so
that his or her business can be successful (Mendoza et al., 2022; Zhu et al., 2021). Capron
Puozzo & Audrin (2021) also identified that work readiness has a positive relationship
with core skills and self-efficacy. The finding is also congruent with (Brennan, 2022; Fort
& Puget, 2022; Sharma & Kumra, 2022). Therefore, we posit that:

H3: There is a positive influence of self-efficacy on the work readiness of engineering
students

H6: Self-efficacymediates the relationship between core skills and thework readiness
of engineering students

H7: Self-efficacy mediates the relationship between personal skills and the work
readiness of engineering students

2.4. Work Readiness

Work Readiness is a set of comprehensive skills, a personal attitude, or a quality that
can facilitate graduates in obtaining their desired job.

Work readiness is a skill associated with a set of accomplishments, one of which
is understanding and personal attitude, or a trait that enables graduates to potentially
get the desired job. (Chigbu & Nekhwevha, 2022). According to Herbert et al. (2020),
Graduate work readiness refers to the skills, knowledge, attitudes, and commercial
awareness that allow graduates to contribute effectively once employed. On the basis
of these definitions, it is conceivable to assert that a graduate’s work preparedness is
contingent upon their ability to use the skills acquired at the university in their desired
career.
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Work readiness was operationalized as the extent to which students/graduates are
prepared 1) to find a job (Herbert et al., 2020a; Stahn et al., 2022); 2) to find work in
their field (Heijkants et al., 2022); and 3) to make progress in the workplace (Creed et
al., 2022b; Joosen et al., 2022). This study provides a model for student work readiness
that analyses the influence of core skills, personal skills, and self-efficacy on student
work readiness, as well as the interconnections between various skill categories, as
shown in Figure 1. Research model framework.

H1 

H4 

H3 H6 

H5 H7 

H2 

Core Skills 

Self-Efficacy Work Readiness 

Personal Skills 

Figure 1: Research Model Framework.

3. Methodology

3.1. Sample

The proposed research model was tested with final year undergraduate engineering
students in Universiti Teknologi PETRONAS, Malaysia. Final year engineering students
were chosen as the sampled population because these students were in the final stages
of their engineering degree, and they were expected to contribute their knowledge
to relevant industries. In the QS World University Rankings by Subject, engineering
programmes at Universiti Teknologi PETRONAS in Malaysia are ranked among the best
in the world. One of these programmes is ranked in theWorld’s Top 22. (Bernama, 2022).
Through purposive sampling, we received the data from 274 final year engineering
students. According to the Krejcie and Morgan Sampling Method, the sample size is
adequate (Shariatzadeh & Bijani, 2022).

3.2. Method

This study uses a quantitative approach because it is an appropriate way and sig-
nificant to the aim of the study, which is to examine the impact of core skills and
personal skills with self-efficacy as mediating variable to work readiness of engineering
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students. The researcher designed the research instrument and incorporated perti-
nent literature review. The questionnaire comprised four components of work readi-
ness, totaling 53 items, out of which two constructs focused on core skills and per-
sonal skills with self-efficacy as a mediating variable and one construct on work readi-
ness.

The aim of this study is to investigate the proposed conceptual model, which
claims that engineering students’ work readiness is dependent on their perceptions
of their core skills, personal skills, and self-efficacy. For several reasons, the partial
least square structural equation modelling (PLS-SEM) technique was deemed suitable
for this application. First, PLS-SEM often relies on the development of models that
reflect causal relationships between variables through links (Perzylo et al., 2019),
in our case the relationship between core skills, personal skills, self-efficacy, and
work readiness. Second, the proposed model is exploratory, and PLS-SEM is a viable
method for doing exploratory research and developing theories (Hair et al., 2021;
Sarstedt et al., 2022). Third, PLS-SEM includes a measurement model as well as a
structural model, allowing for the evaluation of both the research instrument and
the conceptual model (Dash & Paul, 2021). Fourth, this method allows researchers
to work effectively with a wide range of sample sizes (Hair et al., 2021), and our
sample size of 274 allowed us to assess the structural model with minimal bias.
Fifth, the method solves extremely complex models with multiple constructs and
indicators (Ringle et al., 2018). In our study, there were four components and 53
initial indicators. Sixth, the PLS method allows for the inclusion of both reflective
(reflective measurement) and composite (formative measurement) factors in the SEM
(Hayajneh et al., 2022), whereas the CB SEM method is only applicable to formative
measurements (Hayajneh et al., 2022; Dash and Paul, 2002) Our study employs
reflective measures that are common in behavioral studies (Cortellazzo et al., 2020;
Sukhov et al., 2022).

Taking into consideration the strength of PLS-SEM, as well as the exploratory nature
of this study and the complexity of the model. Similarly, despite the small number of
work readiness studies that use structural equation modelling, the use of this technique
is deemed appropriate (Hair et al., 2021; Wang, 2022).

We utilised the SmartPLS-SEM 3.0 statistical programme (Hair et al., 2021) to assess
the core skills, personal skills, and self-efficacy variables as work readiness predictors.
SmartPLS was utilised for both the measurement model assessments and the structural
model analysis. According to (Hair et al., 2021), testing the model requires at least
50 items in the sample. The actual sample size of 274 respondents was sufficient
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to estimate the four-construct model using the PLS method with a margin of error of
0.05.

3.3. Measures

The structural model is theory-based, with two independent variables, one mediating
variable, and one dependent variable derived from the four constructs. All multi-item
variables were operationalized by adapting previous research on work readiness and
incorporated into the questionnaire. Using participant-collected data, we analysed the
conceptual model (shown in Figure 1) and the assumed relationships (defined by H1-H7)
between the four construct variables.

Similar to those proposed by Dash & Paul, the questionnaire’s design incorporated
in advance procedural safeguards against method bias (2021) The questions were kept
simple, specific, concise, and free of complicated syntax, and the proximal separation
of measurements was accomplished by separating the items of one construct and
mixing them with the items of the other constructs. Using a four-point Likert scale with
clear labels for each point, ranging from 1 (total disagreement) to 4 (total agreement),
a balance between positively and negatively worded questions was found. This will
accomplish the research’s objectives, elicit specific responses, and, through thorough
analysis, provide answers to the issues discussed and problem statements presented.
Finally, the questionnaire was pre-tested with thirty people, and a total of 53 items for
the four constructs were found to be valid. The literature suggests that the acceptable
threshold for factor loadings be 0.50 (Hayajneh et al., 2022; Hair et al., 2021). In our
study, we used a factor loading criterion of 0.50 to confirm the exploratory model and its
components’ high validity, and the final model contained 53 items that did not overlap.

4. Data Analysis and Results

4.1. Measurement Model Evaluation

Analysis of the measurement model evaluation, also known as an outer model, is
performed to ensure that the measurements used are feasible as valid and reliable
measurements (Hair et al., 2021). The Outer Model is a measurement model made up
of indicators and pathways that link them to their corresponding factors. The following
indicators can be used to analyse the outer model:
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4.2. Validity Test

Convergent Validity was used for testing validity. Testing for Convergent Validity can
be conducted by examining the loading factor values of each indicator. An indicator is
considered valid if its value is larger than 0.70, and if it has a value between 0.5 and
0.70, it is considered mediate and may still be deemed valid (Hair et al., 2021). According
to this criterion, if a loading factor is less than 0.5, it will be removed from the model.
From the convergent PLS validity test results indicates that the outer loadings results of
all indicators have a value of > 0.5 so it is concluded that all indicators can be declared
valid (Hair et al., 2021).

4.3. Discriminant Validity

The discriminant validity value can be seen from the Average Variance Extracted (AVE)
value. A variable is considered to have a good degree of validity if it has an AVE value
of ≥ 0.50 (Hair et al., 2021).

Table 1: Average Variance Extracted (AVE) Test Results.

Variable Average Variance Extracted
(AVE)

Core Skills 0.505

Personal Skills 0.501

Self-Efficacy 0.580

Work
Readiness

0.535

From Table 2. Average Variance Extracted (AVE) Test Results showed the average
variance extracted (AVE) value of each variable is above 0.50 so it can be concluded
that all variables in this study are valid.

4.4. Reliability Test

The final step in the evaluation of the outer model is to conduct a model reliability test to
ensure there are no measurement-related concerns. Indicators of Composite Reliability
and Cronbach’s Alpha are utilised to conduct reliability tests. The Composite Reliability
and Cronbach’s Alpha tests are used to assess the reliability of research instruments.
A Composite Reliability or Cronbach’s Alpha of 0.70 (Dash & Paul, 2021; Hair et al.,
2021) for all latent variable values shows that the construct is of high quality or that the
questionnaire used in this study was reliable or consistent.
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Table 2: Composite Reliability and Cronbach’s Alpha Test Results.

Variable Cronbach's
Alpha

Composite
Reliability

Information

Core Skills 0.938 0.945 Reliable

Personal Skills 0.928 0.937 Reliable

Self-Efficacy 0.927 0.938 Reliable

Work
Readiness

0.903 0.920 Reliable

According to the results of the composite reliability and Cronbach’s alpha tests in
Table 3, all latent variables have composite reliability values and Cronbach’s alpha
values of 0.70. As a result, it is possible to conclude that the questionnaire used as a
research tool was reliable or consistent.

4.5. Structural Model Evaluation

After the estimated model satisfies the Outer Model criteria, the structural model (Inner
Model) is evaluated. The development of concept-based models and theories to inves-
tigate the relationship between exogenous and endogenous variables expressed in
conceptual projections constitutes inner model testing. Evaluation of this model is
carried out using R-Square, Goodness of Fit Test, and Hypothesis Test (Hair et al., 2021;
Mustofa et al., 2022). The following are the proposed final structural model framework.

The findings indicate that core competencies and personal skills have a positive and
statistically significant influence onwork readiness (p 0.001), therefore confirming H1 and
H2. As shown in Figure 2 Structural Equation Model, the data supported all hypotheses,
indicating that self-efficacy has a positive and significant influence on work readiness
(H3), that core skills have a positive and significant influence on self-efficacy (H4), and
that personal skills have a positive and significant influence on self-efficacy (H5). Self-
Efficacy as a mediating variable can mediate the positive and significant influence of
core skills on work readiness (H6) and the positive and significant influence of personal
skills on work readiness (H7).

4.6. Coefficient of Determination

The Coefficient of Determination or R-square value is a value that will indicate howmuch
influence the independent variables used in and out of this study exert on dependent
variables (Basco et al., 2021; Hair et al., 2021).
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Figure 2: Structural Equation Modeling.

The result of the r-square test for the Self-Efficacy variable was 0.878, or 87.8 %.
This indicates that 87.8 percent of Self-Efficacy can be explained by the Core Skills and
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Table 3: Coefficient of Determination Results.

Variable R Square

Core Skills and Personal Skills> Self-Efficacy 0.878

Core Skills, Personal Skills, and Self-Efficacy
Work > Work Readiness

0.854

Personal Skills variables, while 12.2 percent of Self-Efficacy is explained by variables
outside this research model. The results of the r-square test for the Work Readiness vari-
able indicated a value of 0.854, or 85.4%, indicating that 85.4% of the Work Readiness
variable can be explained by the Core Skills, Personal Skills, and Self-Efficacy variables,
while 14.6% can be explained by variables outside this research model.

4.7. Goodness of fit Test (Q-Square)

The good of fit rating is as from the value of Q-square. The higher the Q-Square value,
the better the model or the more fit the data (Sarstedt et al., 2022; Sukhov et al., 2022).
The Q-square value is categorised as small = 0.1, medium = 0.25, and large = 0.38.
(Sarwono & Umi, 2015). The following are the results of the Q-Square calculation:

Table 4: Q-Square Value Test Result (Q²).

Variable Q-Square

Self-Efficacy 0.444

Work Readiness 0.395

The results of the calculation of Q-square for both dependent variables (self-efficacy
and work readiness) are > 0.38 (0.444 and 0.395 respectively), hence it can be con-
cluded that this study has a large model because the GoF value is greater than 0.38.

5. Discussion and Contribution

Bootstrapping procedures can be used to generate hypothesis tests. Examining the
coefficient value of the parameter and the value of the significance of t-statistical in
the algorithm bootstrapping report can expose the hypothesis’s significance (Hair et al.,
2021; Sukhov et al., 2022). The significant or non-significant values can be determined
by comparing the t-table with the t-statistic at alpha 0.05 (%) = 1.96. Alternatively, the
significant or non-significant values can be examined by viewing the p-value < 0.05
with a degree of confidence of 95% (Hair et al., 2021).
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5.1. Direct Influence Test

The direct influence test can be seen in the results of the Path Coefficients value, along
with the results of the direct influence test.

Table 5: Path Coefficient of Direct Influence.

Hypothesis Original
Sample

T-Statistics P-Values Information

Core Skills ->
Work Readiness

H1 0.298 5.558 0.000 Positive and
significant

Personal Skills ->
Work Readiness

H2 0.216 2.922 0.004 Positive and
significant

Self-Efficacy ->
Work Readiness

H3 0.296 3.780 0.000 Positive and
significant

Core Skills -> Self-
Efficacy

H4 0.298 5.558 0.000 Positive and
significant

Personal Skills ->
Self-Efficacy

H5 0.634 11.421 0.000 Positive and
significant

Based on table 6 above, the t-statistical value of the influence of Core Skills on Work
Readiness is greater than t-table value of 1.967 (T-Statistics = 5.558) which is with a
large influence of 0.298 and the P-value < 0.05 of 0.000. Hence it can be concluded
that the direct influence of Core Skills on Work Readiness is positive and significant
and hypothesis H1 is accepted. The finding is congruent with previous studies (Aviso et
al., 2021a; Beaumont et al., 2016; Rodrigues et al., 2019) that showed core skills have a
positive and significant influence on work readiness.

The t-statistical value of the influence of Personal Skills on Work Readiness is greater
than t-table value of 1.967 (T-Statistics = 2.922) with a large influence of 0.216 and the
P-value < 0.05 of 0.004. Hence it can be concluded that the direct influence of Personal
Skills on Work Readiness is positive and significant and Hypothesis H2 is accepted. The
finding is supported by several studies (Chigbu & Nekhwevha, 2022; Delva et al., 2021;
Hensel et al., 2021) that showed personal skills have a positive and significant influence
on work readiness.

The t-statistical value of the influence of Self-Efficacy on Work Readiness is greater
than t-table value of 1.967 (T-Statistics =3.780) with a large influence of 0.296 and the
P-value < 0.05 of 0.000. Thus, it can be concluded that the direct influence of Self-
Efficacy on Work Readiness is positive and significant. This supports our Hypothesis
H3 and the finding is supported by other studies (Creed et al., 2022a; Misra & Khurana,
2017; Moldovan, 2020) that self-efficacy has a positive and significant influence on the
work readiness.
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The t-statistical value of the influence of Core Skills and Self-Efficacy is greater than
t-table value of 1.967 (T-Statistics =5.558) with a large influence of 0.298 and the P-value
< 0.05 of 0.05 of 0.000. Tt can be concluded that the direct influence of Core Skills and
Self-Efficacy is positive and significant, and this supports our Hypothesis H4. The finding
is supported by studies (Buntat et al., 2013; Sato et al., 2021; Soares & Mosquera, 2021)
that indicate core skills have a positive and significant influence on the self-efficacy.

The t-statistical value of personal skills’ influence on self-efficacy is greater than t-
table value of 1.967 (T-Statistics = 11.421) with a large influence of 0.634 and p-value >
0.05 of 0.000. It can be concluded that the direct influence of Personal Skills on Self-
Efficacy is positive and significant and the Hypothesis H5 is accepted. This finding is also
supported by previous studies (Arora & Mittal, 2020; Bala & Singh, 2021; Creed et al.,
2022b) that personal skills have a positive and significant influence on the self-efficacy
(H5).

5.2. Indirect Influence Test

Indirect influence test is shown in the results of the specific indirect effect value in
bootstrapping analysis (Hair et al., 2021; Mustofa et al., 2022), along with the results of
indirect influence tests:

Table 6: Path Coefficient of Indirect Influence.

Hypothesis Original
Sample

T-Statistics P- Values Information

Core Skills -> Self-
Efficacy -> Work
Readiness

H6 0.088 3.115 0.002 Positive and
significant

Personal Skills ->
Self-Efficacy -> Work
Readiness

H7 0.188 3.601 0.000 Positive and
significant

Based on table 6 above, the t-statistical value of the influence of Core Skills on
Work Readiness mediated by Self-Efficacy is greater than t-table of 1.967 (T-Statistics
= 3.115) with a large influence of 0.088 and P-value < 0.05 of 0.002. This shows that
self-efficacy can mediate the influence of Core Skills on Work Readiness positively
and significantly. This also supports our Hypothesis H6 and this finding is supported
by several studies (Mendoza et al., 2022; Pakaya et al., 2021; Zhu et al., 2021) that
Self-Efficacy as mediating variable can mediate the influence of Core Skills on Work
Readiness positive and significantly (H6)

The t-statistical value of the influence of Personal Skills on Work Readiness mediated
by Self-Efficacy is greater than t-table of 1.967 (T-Statistics = 3.601) with a large influence
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of 0.188 and the P-value < 0.05 of 0.05 of 0.000. This indicates that Self-Efficacy can
mediate the influence of Personal Skills on Work Readiness positively and significantly.
Our hypothesis H7 is also accepted. The findings of this analysis are supported by other
studies (Capron Puozzo & Audrin, 2021; Kader, 2022; Rodrigues et al., 2019; Udayar et
al., 2018) where Self-Efficacy can mediate the influence of Personal Skills on Work
Readiness positive and significantly (H7).

6. Conclusions

The aim of this paper is to present a model of work readiness of engineering students
that incorporates core skills, personal skills, and self-efficacy as mediating variables. The
study’s objectives are twofold: to identify the impact of core skills and personal skills
on work readiness of the engineering students, and to identify the mediating impact of
self-efficacy on the relationship between core skills, personal skills, and work readiness
of the engineering students. The findings demonstrated that core skills, personal skills,
and self-efficacy have a positive and significant influence on engineering students’ work
readiness. While the results of the Work Readiness variable can be explained by 85.4 %
of Core Skills, Personal Skills, and Self-Efficacy. The study added to the existing literature
by proposing a new model and measurement instrument that links core skills, personal
skills, and self-efficacy as mediating variables that influence work readiness.

References

[1] Adnan AH, Ramalingam S, Ilias N, Tahir TM. Acquiring and practicing soft
skills: A survey of technical-technological undergraduates at a Malaysian tertiary
institution. Procedia - Social and Behavioral Sciences. 2014;123:82–89. Available
from: https://doi.org/https://doi.org/10.1016/j.sbspro.2014.01.1400

[2] Alaloul WS, Liew MS, Zawawi NA, Kennedy IB. Industrial Revolution 4.0
in the construction industry: Challenges and opportunities for stakehold-
ers. Ain Shams Engineering Journal. 2020;11(1):225–230. Available from:
https://doi.org/https://doi.org/10.1016/j.asej.2019.08.010

[3] Ariffin KA, Ahmad FH. Indicators for maturity and readiness for digital forensic inves-
tigation in era of industrial revolution 4.0. Computers & Security. 2021;105:102237.
Available from: https://doi.org/https://doi.org/10.1016/j.cose.2021.102237

[4] Arora M, Mittal M. Relation of Live Projects with Employability using Path Analysis
Model. Procedia Computer Science. 2020;167:1675–1683.

DOI 10.18502/kss.v8i20.14616 Page 388



ICESG

[5] Aviso KB, Demeterio FP 3rd, Janairo JI, Lucas RI, Promentilla MA, Tan
RR, et al. What university attributes predict for graduate employabil-
ity? Cleaner Engineering and Technology. 2021a;2:100069. Available from:
https://doi.org/https://doi.org/10.1016/j.clet.2021.100069

[6] Aviso KB, Demeterio FP 3rd, Janairo JI, Lucas RI, Promentilla MA, Tan
RR, et al. What university attributes predict for graduate employabil-
ity? Cleaner Engineering and Technology. 2021b;2:100069. Available from:
https://doi.org/https://doi.org/10.1016/j.clet.2021.100069

[7] Bala R, Singh S. Employability skills of management students: A
study of teacher’s viewpoint. Materials Today: Proceedings. 2021;
https://doi.org/10.1016/j.matpr.2021.05.473

[8] Basco R, Hair JF, Ringle CM, Sarstedt M. Advancing family business research through
modeling nonlinear relationships: Comparing PLS-SEM and multiple regression.
Journal of Family Business Strategy. 2021. https://doi.org/10.1016/j.jfbs.2021.100457

[9] Beaumont E, Gedye S, Richardson S. ‘Am I employable?’: Understanding students’
employability confidence and their perceived barriers to gaining employment.
Journal of Hospitality, Leisure, Sport & Tourism Education. 2016;19:1–9. Available
from: https://doi.org/https://doi.org/10.1016/j.jhlste.2016.06.001

[10] Bernama. UTP excels across all subjects in QS world university ranking by
subject 2022. 2022 April 8. https://Themalaysianreserve.Com/2022/04/08/Utp-
Excels-across-All-Subjects-in-Qs-World-University-Ranking-by-Subject-2022/

[11] Hair JF, Astrachan CB, Moisescu OI, Radomir L, Sarstedt M, Vaithilingam S, et al.
Executing and interpreting applications of PLS-SEM: updates for family business
researchers. Journal of Family Business Strategy. 2021;12(3):100392.

[12] Hayajneh JA, Elayan MB, Abdellatif MA, Abubakar AM. Impact of business analytics
and π-shaped skills on innovative performance: findings from PLS-SEM and fsQCA.
Technology in Society. 2022;68:101914.

[13] Heijkants C, van Hooff ML, Geurts SA, Boot CR. A Team-level
Participatory Approach Aimed at Improving Sustainable Employability of
Long-term Elderly Care Workers: Preliminary Results of a Randomised
Controlled Trial. Saf Health Work. 2022;13:S206. Available from:
https://doi.org/https://doi.org/10.1016/j.shaw.2021.12.1397

[14] Hensel R, Visser R, Overdiek A, Sjoer E. A small independent retailer’s performance:
Influenced by innovative strategic decision-making skills? Journal of Innovation and
Knowledge. 2021;6(4):280–289.

DOI 10.18502/kss.v8i20.14616 Page 389



ICESG

[15] Herbert IP, Rothwell AT, Glover JL, Lambert SA. Graduate employability, employment
prospects and work-readiness in the changing field of professional work.
International Journal of Management in Education. 2020b;18(2):100378. Available
from: https://doi.org/https://doi.org/10.1016/j.ijme.2020.100378

[16] Joosen M, Palmen M, van Casteren P, Brouwers E. Focus on Work Values in
Healthcare: an intervention study to strengthen the wellbeing, mental health and
employability in health-care professionals. Safety and Health at Work. 2022;13:S62–
63. Available from: https://doi.org/https://doi.org/10.1016/j.shaw.2021.12.925

[17] Kader AA. Locus of control, self-efficacy, and student performance in an introductory
economics course. International Review of Economics Education. 2022;39:100234.

[18] Marouani MA, Nilsson B. The labor market effects of skill-biased technolog-
ical change in Malaysia. Economic Modelling. 2016;57:55–75. Available from:
https://doi.org/https://doi.org/10.1016/j.econmod.2016.04.009

[19] Mendoza L, Lehtonen T, Lindblom-Ylänne S, Hyytinen H. Exploring first-year
university students’ learning journals: Conceptions of second language self-concept
and self-efficacy for academic writing. System. 2022;106:102759.

[20] Misra RK, Khurana K. Employability Skills among Information Technology Profes-
sionals: A Literature Review. Procedia Computer Science. 2017;122:63–70. Available
from: https://doi.org/https://doi.org/10.1016/j.procs.2017.11.342

[21] Moldovan L. A Reference Framework for Continuous Improvement of Employ-
ability Assessment. Procedia Manufacturing. 2020;46:271–278. Available from:
https://doi.org/https://doi.org/10.1016/j.promfg.2020.03.040

[22] Mustofa RH, Pramudita DA, Atmono D, Priyankara R, Asmawan MC, Rahmattullah
M, et al. Exploring educational students acceptance of using movies as economics
learning media: PLS-SEM analysis. International Review of Economics Education.
2022;39:100236.

[23] Nordin MS, Nasir AN, Noordin MK, Buntat Y. Gap of Proficiency for Skilled Workers
and Employer Needs Towards Non-technical Skills for Electronic Sector in Klang
Valley, Malaysia. Procedia - Social and Behavioral Sciences. 2013;93:1473–1477.
Available from: https://doi.org/https://doi.org/10.1016/j.sbspro.2013.10.066

[24] Pakaya RE, Syam Y, Syahrul S. Correlation of self-efficacy and self-care of patients
undergoing hemodialysis with their quality of life. Enfermería Clínica. 2021;31:S797–
801.

[25] Perzylo A, Grothoff J, Lucio L, Weser M, Malakuti S, Venet P, et al.
Capability-based semantic interoperability of manufacturing resources: A BaSys

DOI 10.18502/kss.v8i20.14616 Page 390



ICESG

4.0 perspective. IFAC-PapersOnLine. 2019;52(13):1590–1596. Available from:
https://doi.org/https://doi.org/10.1016/j.ifacol.2019.11.427

[26] Rahman S, Mokhtar SB, Hamzah RM. Generic skills among technical students in
Malaysia. Procedia - Social and Behavioral Sciences. 2011;15:3713–3717. Available
from: https://doi.org/https://doi.org/10.1016/j.sbspro.2011.04.361

[27] Reedy AK, Guerrero Farías ML, Reyes LH, Pradilla D. Improving employability skills
through non-placement work-integrated learning in chemical and food engineering:
A case study. Education for Chemical Engineers. 2020;33:91–101. Available from:
https://doi.org/https://doi.org/10.1016/j.ece.2020.09.002

[28] Rodrigues R, Butler CL, Guest D. Antecedents of protean and boundaryless
career orientations: The role of core self-evaluations, perceived employability
and social capital. Journal of Vocational Behavior. 2019;110:1–11. Available from:
https://doi.org/https://doi.org/10.1016/j.jvb.2018.11.003

[29] Sarstedt M, Radomir L, Moisescu OI, Ringle CM. Latent class analysis in PLS-SEM: A
review and recommendations for future applications. Journal of Business Research.
2022;138:398–407.

[30] Sarwono J, Umi N. Membuat Skripsi, Tesis dan Disertasi dengan Partial Least Square
SEM (PLS-SEM). Andi Publisher; 2015.

[31] Sato S, Kang TA, Daigo E, Matsuoka H, Harada M. Graduate employ-
ability and higher education’s contributions to human resource develop-
ment in sport business before and after COVID-19. Journal of Hospital-
ity, Leisure, Sport & Tourism Education. 2021;28:100306. Available from:
https://doi.org/https://doi.org/10.1016/j.jhlste.2021.100306

[32] Shariatzadeh M, Bijani M. Towards farmers’ adaptation to climate change: the effect
of time perspective. Journal of Cleaner Production. 2022;348:131284.

[33] Sharma PK, Kumra R. Relationship between mindfulness, depression, anxiety
and stress: mediating role of self-efficacy. Personality and Individual Differences.
2022;186:111363

[34] Soares ME, Mosquera P. Linking career management practices with
individual outcomes: the mediating role of perceived employability.
Journal of Business Research. 2021;124:547–59. Available from:
https://doi.org/https://doi.org/10.1016/j.jbusres.2020.10.049

[35] Stahn C, Hartmann V, Koczy A. Working world 4.0: will everything remain
different?! “AWA” project examines the changes of digitalization on a com-
pany level. Procedia Computer Science. 2022;200:969–75. Available from:
https://doi.org/https://doi.org/10.1016/j.procs.2022.01.295

DOI 10.18502/kss.v8i20.14616 Page 391



ICESG

[36] Sukhov A, Olsson LE, Friman M. Necessary and sufficient conditions for attractive
public Transport: combined use of PLS-SEM and NCA. Transportation Research Part
A: Policy and Practice. 2022;158:239–250.

[37] Teo T, Unwin S, Scherer R, Gardiner V. Initial teacher training for
twenty-first century skills in the Fourth Industrial Revolution (IR 4.0): A
scoping review. Computers & Education. 2021;170:104223. Available from:
https://doi.org/https://doi.org/10.1016/j.compedu.2021.104223

[38] Udayar S, Fiori M, Thalmayer AG, Rossier J. Investigating the link between trait
emotional intelligence, career indecision, and self-perceived employability: the
role of career adaptability. Personality and Individual Differences. 2018;135:7–12.
Available from: https://doi.org/https://doi.org/10.1016/j.paid.2018.06.046

[39] Yusoff YM Omar, Mohd Zaidi, Zaharim A, Mohamed A, Muhamad
N. Formulation in evaluating the technical skills of engineering
graduates. Procedia - Social and Behavioral Sciences. 2012;60:493-499.
https://doi.org/https://doi.org/10.1016/j.sbspro.2012.09.413

[40] Zaharim A, Ahmad I, Yusoff YM, Omar MZ, Basri H. Evaluating the
soft skills performed by applicants of Malaysian Engineers. Procedia
- Social and Behavioral Sciences. 2012;60:522–528. Available from:
https://doi.org/https://doi.org/10.1016/j.sbspro.2012.09.417

[41] Zhu G, Zheng J, Chen Y. Acceptance of free-floating car sharing: A decom-
posed self-efficacy-based value adoption model. Transportation Letters. 2021;
https://doi.org/10.1080/19427867.2021.1903132.

DOI 10.18502/kss.v8i20.14616 Page 392


	Introduction
	Research Hypothesis
	Core Skills
	Personal Skills
	Self-Efficacy
	Work Readiness

	Methodology
	Sample
	Method
	Measures

	Data Analysis and Results
	Measurement Model Evaluation 
	Validity Test
	Discriminant Validity
	Reliability Test
	Structural Model Evaluation
	Coefficient of Determination
	Goodness of fit Test (Q-Square)

	Discussion and Contribution
	Direct Influence Test
	Indirect Influence Test

	Conclusions
	References

