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Abstract

The COVID-19 pandemic forced an abrupt shift in learning modalities, requiring students to transition from
hands-on practical learning to simulation-based methods. This study investigates the readiness and challenges
faced by diploma students at Politeknik Kuching Sarawak (PKS) in adapting to this change, focusing on electronic
courses such as Measurement Devices and Electrical Technology. Using a quantitative research design, data were
collected from 116 semester 2 and 3 students via a structured questionnaire. Statistical analyses, including t-tests,
ANOVA and multiple regression were applied to assess differences based on gender and school learning streams
and explore the relationships between readiness, challenges and academic performance. Key findings indicate that
while gender does not significantly influence readiness or challenges, variations in school learning streams impact
the challenges faced. Readiness was found to be a stronger predictor of academic performance than the challenges
encountered. The study underscores the importance of preparatory measures to enhance readiness, such as tailored
training programs, to ensure effective adaptation to simulation-based learning. Future research should explore
additional factors, such as technology access and institutional support, to provide a comprehensive understanding
of this transition.
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affective domain (attitudes). This three domain is in

L. INTRODUCTION Bloom’s Taxonomy which act as guidance for PKS

E-Learning is one way of learning methods, where
students can learn individually at their preferred
time, unlike the traditional classroom learning
method. It is home-based and the courses designed
can be altered to suit learners’ needs and preferences

[1].

For engineering course, to achieve an
optimum student learning and to develop valuable
skills for future employment, engineering courses
often complement lectures and tutorials with
laboratory classes [2]. A hands-on approach to
learning means that the students must interact and
involve with their environment to adapt and learn.
This can be closely related to psychomotor domain
which promotes deeper learning which is becoming
increasingly popular as a means of assisting students
in developing strong, transferrable knowledge and
skills for the twenty-first century.

Politeknik  Kuching Sarawak (PKS)
students must be involve with cognitive domain
(knowledge), psychomotor domain (skills) and

to maintain the accreditation from Engineering
Technology Accreditation Council (ETAC).

The COVID-19 pandemic forced an abrupt
shift in learning modalities which requires students
to do hands-on activities such as practical and lab
work in using a simulation software

II. LITERATURE REVIEW

Bloom’s taxonomy is a set of three hierarchical
models used to classify learning objectives
according to levels of complexity and specificity.
Cognitive, Affective and Psychomotor.

Psychomotor is used to measure practical
and technical skills which includes physical
movement, coordination and use of the motor-skill
areas. Development of these skills requires practice
and is measured in terms of speed, precision,
distance, procedures, or techniques in execution. [3]

Practical in electronic are done using
simulation software that can be shown in Figure 1
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A, B and C. Figure 1A is the circuit that the students
have to connect during the practical and Figure 1B
and 1C shows the comparison between simulated
circuit and the real-world connection circuit.
Software used is ThinkerCAD.

o
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Figure 1A Circuit Schematic that is needed to be
created

nog

Figure 1C Simulated Circuit
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This study will be focusing on the
psychomotor domain in which psychomotor has five
levels. The imitation level, which starts at the bottom
and progresses to the top, is the lowest level, which
began as an impulse and can develop through
repeated acts. Choosing one action over another,
following instructions, and acting correctly are all
examples of manipulation. Precision relates to how
quickly and precisely learners can control their
activities in response to a particular goal. Learners
who have mastered articulation may do a wide range
of tasks, including multitasking. Naturalization is
the last step of the process, in which learners
demonstrate proficiency in their performance on any
given job [3].

Simulation Learning and E-learning

Science and engineering educators believe that the
hands-on experience of the science laboratory is a
necessary supplement to the relatively passive
experiences of reading textbooks and listening to
lectures that comprise a large part of the student
experience in universities. [4]

The use of simulation in formal education
has been in existence for more than 200 years and
the approach has been applied widely in medical,
aviation and maritime courses.

Despite differences in understanding the
construct and its applications, simulation has shown
success in creating engaged and meaningful learning
environments in various academic fields [5]. Hence
the inquire of what simulation software is used and
the effectiveness in collaborative learning is needed
to facilitate and help both students and instructor.

III. RESEARCHMETHODOLOGY

Research Design

This study aims to evaluate the readiness and
challenges associated with the transition from
practical to simulation-based learning, and to
compare these factors with students' end-of-
semester performance.

A quantitative research design is used to
meet the stated objectives. The study participants
consist of diploma students from Politeknik Kuching
Sarawak (PKS), specifically those who experienced
practical electronic courses during the COVID-19
pandemic, when face-to-face learning was replaced
by online instruction. A non-random sampling
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method was selected to ensure that all participants
had experienced this unique learning environment.

The sample size for this research includes
at least 100 students from semester two and three
who have completed courses in Measurement
Devices and Electrical Technology, both of which
involve a significant transition from hands-on to
simulation-based learning. The sample size was
determined using G¥*Power software to confirm that
it is sufficient for achieving adequate statistical
power in the analysis.

Population and Sample

The population for this research comprises semester
2 and 3 students pursuing a diploma in Electrical
Engineering at PKS. All participants have taken at
least two courses that require transitioning from
practical hands-on activities to simulation, ensuring
the sample's relevance to the research objectives.

Instruments

The primary data collection tool is a questionnaire
consisting of four sections:

1. Demographics: This section gathers
background information about the participants,
such as gender, course of study, and previous
educational background.

2. Readiness for Simulation-Based Learning;:
This section measures students' readiness for the
transition from hands-on to simulation learning.

3. Challenges in Simulation Learning: This
section identifies constraints and challenges
experienced by students during simulation-based
learning.

4. Student Performance: This section collects
data on students' end-of-semester results in
electronic courses.

The questionnaire employs a Likert scale with
detailed labels ranging from "Strongly Agree" to
"Strongly Disagree" for greater accuracy in
capturing participants' responses.

Data Collection Tool

The questionnaire was adapted from previous
studies and refined through a pilot study to establish
its reliability and validity [6][7]. Cronbach's alpha
was calculated to confirm the internal consistency of
the instrument. Once finalized, the questionnaire
was converted into a Google Form for ease of
distribution. The form was then distributed to a
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minimum of 116 participants in semesters 2 and 3 at
PKS.

IV. RESULT AND DISCUSSION

Descriptive Statistics

Demographics and background information were
summarized using descriptive statistics, providing
insights into participants' characteristics and their
distributions across different groups.

The hypothesis testing revealed the following:

1. Gender Differences (Hol and Ho2): The
hypotheses concerning gender differences in
readiness and challenges were accepted, suggesting
that gender does not significantly influence students'
preparedness, or the level of challenges faced during
the transition to simulation-based learning.

2. School Learning Stream Impact (Ho3 and
Ho4): Hypothesis 3 was accepted, indicating no
significant differences in readiness based on school
learning streams. However, Hypothesis 4 was
rejected, demonstrating that students from different
school learning streams experience varying levels of
challenges when shifting to simulation-based
learning. This result may be due to differences in
prior knowledge or curriculum emphasis across
school streams.

3. Relationship Between Readiness,
Challenges, and Performance (Ho5 and Ho6):
Readiness showed a stronger positive correlation
with student performance in electronic courses than
challenges, as indicated by the acceptance of
Hypothesis 5 and the rejection of Hypothesis 6. This
finding suggests that better preparation significantly
contributes to improved academic outcomes.

4. Combined Effects on Student Performance
(Ho7): Hypothesis 7 was rejected, indicating that
readiness plays a more dominant role in influencing
student performance compared to challenges. The
multiple regression analysis revealed that while both
factors contribute to student outcomes, readiness
had a more substantial impact.

Implications for Educators: These findings
suggest that increasing students' readiness for
simulation-based learning could enhance their
academic performance more effectively than simply
176
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addressing the challenges faced. Educators could
implement preparatory training sessions or
orientation programs tailored to bridge knowledge
gaps and better equip students for the transition.

Comparison with Previous Research: The results
align with Watkins, Leigh, and Triner’s (2008)
study, which found that readiness significantly
influences e-learning outcomes [6]. However, this
study adds new insights by indicating that readiness
is more crucial than challenges in simulation-based
settings.

Sample Size and Generalizability: The study's
limited sample size may affect the generalizability
of the findings. Future research with larger and more
diverse samples could yield more robust
conclusions.

Self-Reported Data: The reliance on self-reported
measures may introduce bias, affecting the accuracy
of the findings. Using objective assessments or
triangulating data sources could improve future
studies.

Practical Recommendations

Training Programs: Introduce specific training for
students and educators to improve readiness levels
before transitioning to simulation-based learning.

Curriculum Adjustments: Customize programs to
account for variations in school learning streams,
potentially reducing the challenges experienced by
students from different educational backgrounds.

V. CONCLUSION

This study investigated the readiness, challenges,
and performance of polytechnic students
transitioning from hands-on to simulated learning.

The findings indicate that prior knowledge
and previous school streams significantly influence
students' readiness and the level of challenges they
face. The analysis revealed that readiness is a more
dominant factor affecting students' academic
performance compared to challenges. This suggests
that students who are better prepared for the
transition tend to perform better in their electronic
courses.

The study also highlighted that the shift
from practical to simulation-based learning presents
varying levels of difficulty for students depending
on their background. Consequently, to improve
academic outcomes, it is essential to focus on
enhancing students' readiness for simulated
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learning, possibly through targeted training and
preparatory programs.

Future research could explore additional
factors influencing readiness and challenges, such as
access to technology and the effectiveness of
support measures provided to students. Overall, the
findings underscore the need for tailored approaches
to support students in adapting to changes in
learning modalities, ensuring a smoother transition
from traditional hands-on methods to digital
simulation tools. [9][10]
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