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immersive technologies can address these limitations. Utilizing a
mixed-methods research design, the study combines quantitative ap-
proaches, including pre-test and post-test assessments and surveys,
with qualitative methods, such as focus group discussions and semi-
structured interviews, to comprehensively evaluate the tools' impact.
Conducted in a teacher education institution in [locos Norte, the study
involves third-year electrical technology students and their instruc-
tors. Results indicate that immersive simulation tools significantly im-
prove students’ practical skills, as evidenced by a statistically signifi-
cant increase in post-test scores. Both students and instructors per-
ceive these tools as highly effective and user-friendly, emphasizing
their ability to simplify complex concepts, enhance skill acquisition,
and foster confidence. The tools also provide realistic and safe envi-
ronments for practicing high-risk tasks, such as working with high-
voltage equipment, reducing safety concerns while promoting deeper
learning. However, challenges such as technical issues, limited access
to equipment, high costs, and the need for training are identified as
barriers to broader adoption. The study concludes that immersive
simulation tools are a transformative innovation in technical educa-
tion, offering safer, more engaging, and effective learning experiences.
It recommends future research to include longitudinal studies track-
ing the long-term impact of these tools on career readiness and
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professional success, as well as strategies to address implementation
challenges and ensure wider accessibility.
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Background

Hands-on learning has long been recog-
nized as a crucial component of technical voca-
tional education, particularly in the field of
electrical technology. Students not only need to
acquire theoretical knowledge but also develop
the practical skills necessary to safely and ef-
fectively perform electrical tasks. However, tra-
ditional laboratory-based training often faces
challenges such as limited resources, safety
concerns, and restricted opportunities for re-
peated practice. For many students, these bar-
riers hinder the full development of compe-
tence and confidence in applying classroom
concepts to real-world scenarios. These chal-
lenges highlight the need for innovative solu-
tions that can enhance learning experiences
while addressing resource and safety con-
straints.

Recent advancements in digital learning
have introduced immersive simulation tools as
innovative solutions to these challenges. Im-
mersive technologies, including virtual reality
(VR), augmented reality (AR), and metaverse-
based platforms, provide learners with interac-
tive and realistic environments that replicate
hands-on experiences. According to Bower and
Jong (2020), immersive VR allows students to
explore complex concepts in a safe and engag-
ing manner, while Petersen et al. (2023) high-
light its effectiveness in promoting collabora-
tion and deeper cognitive processing. Similarly,
Albarracin-Acero et al. (2024) demonstrated
how VR can transform the teaching of electrical
circuits, allowing students to apply theoretical
concepts in practical scenarios without the im-
mediate risks of electrical hazards. These find-
ings suggest that immersive simulations can
complement traditional methods by offering
safe, cost-effective, and flexible avenues for
practice, making them particularly relevant for
technical education where precision, safety,
and hands-on competence are paramount.

Immersive technologies have also been
shown to enhance motivation and learning out-
comes. Sviridova et al. (2023) found that the in-
tegration of immersive tools increased aca-
demic success and motivation in higher educa-
tion, while James, Oates, and Schonfeldt (2024)
observed that gamified immersive experiences
improved student engagement and retention.
Similarly, Susilana, Dewi, and Rullyana (2024)
emphasized the positive perceptions of stu-
dents toward the use of metaverse platforms,
underscoring their role in creating more engag-
ing and collaborative learning environments.
Furthermore, Lee and Ji (2024) found that vis-
ual realism in avatars and virtual spaces influ-
ences students’ engagement and sense of pres-
ence, while Oyserman and Dawson (2024) em-
phasized that effective learning environments
must align with students’ motivations and
identities. Taken together, these studies affirm
that immersive simulations do more than
transmit knowledge—they build learner confi-
dence, motivation, and readiness to perform
real-world tasks.

In the context of technical education, im-
mersive simulation tools enable learners to en-
gage in simulations that closely mirror real-
world applications. These tools address not
only cognitive aspects but also affective aspects
of learning, creating environments that are
both realistic and engaging. For instance,
Makransky and Petersen (2021) noted that im-
mersive VR facilitates deeper cognitive benefits
and learning outcomes, while Parong and
Mayer (2021) highlighted its effectiveness in
teaching complex scientific concepts. Mer-
chant, Goetz, and Cifuentes (2020) observed
that immersive learning environments bridge
the gap between theory and practice by offer-
ing students opportunities to repeatedly prac-
tice skills in safe and controlled settings. Zhao
and Liao (2023) further reinforced the value of
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gamification in immersive learning environ-
ments, noting its positive effects on student en-
gagement and skill acquisition.

Given the increasing demand for skilled
technical-vocational graduates and the grow-
ing integration of digital technologies in educa-
tion, it is timely and necessary to explore how
immersive simulation tools can enhance the
hands-on learning experiences of Bachelor of
Technical Vocational Teacher Education
(BTVTEd) Electrical Technology students. By
bridging the gap between theory and practice,
these tools hold the potential to improve stu-
dent engagement, ensure safety in learning,
and prepare future educators and instructors
with the competencies required in the electri-
cal field (Fabro et al., 2023). This study seeks to
investigate the role of immersive simulation
tools in enhancing hands-on learning for
BTVTEd Electrical Technology students, partic-
ularly in developing their engagement, motiva-
tion, and preparedness for practical applica-
tion.

Methods
Research Design

The study utilized a mixed-methods re-
search design, combining both quantitative and
qualitative approaches to comprehensively in-
vestigate the effectiveness of immersive simu-
lation tools in enhancing hands-on learning for
electrical technology students.

Quantitative methods were employed to
measure the impact of the tools on students’
practical skills through pre-test and post-test
assessments, as well as surveys to gather nu-
merical data on student and instructor percep-
tions. Qualitative methods were used to ex-
plore deeper insights into the challenges and
limitations associated with the implementation
of these tools through semi-structured inter-
views and focus group discussions.

The comparative analysis of learning out-
comes and engagement levels between stu-
dents using immersive simulation tools and
those relying on traditional teaching methods
provided additional quantitative data. This
mixed-methods approach allowed the re-
searchers to triangulate findings, ensuring a ro-
bust and holistic understanding of the phenom-
enon under investigation.

Locale of the Study

The research was conducted in a teacher
education institution (TEI) located in the prov-
ince of Ilocos Norte, recognized as a Center of
Teaching Excellence by the Commission on
Higher Education (CHED) for its exemplary
commitment to providing quality education
and producing highly skilled professionals.

Among the degree programs offered by this
institution, it offers two-degree programs un-
der Technical-Vocational and Livelihood Edu-
cation (TVL) with eight specializations, cater-
ing to the growing demand for industry-ready
graduates in technical fields. Notably, one of its
programs has attained Level IV accreditation,
the highest level of quality assurance and sus-
tained excellence as recognized by accrediting
agencies. Despite the growing number of stu-
dents taking technical courses and the insuffi-
cient resources, the institution continues to up-
hold its dedication to innovative teaching prac-
tices and hands-on learning, making it an ideal
environment for integrating and evaluating im-
mersive simulation tools in electrical technol-
ogy education. Its recognition as a Center of
Teaching Excellence further underscores its
leadership in advancing educational methodol-
ogies, solidifying its role as a fitting locale for
this study.

Population and Sampling Procedure

This study consisted of third year electrical
technology students and instructors from the
sole teacher education institution in Ilocos
Norte offering electrical technology degree
programs in Technical-Vocational and Liveli-
hood Education (TVL). The students were en-
rolled in major courses that required electrical
hands-on practice, while the instructors in-
cluded those teaching electrical major courses
and those familiar with immersive simulation
tools or traditional teaching methods.

The study employed total enumeration,
wherein thirty (30) students actively enrolled
in electrical technology courses during the sec-
ond semester of SY 2024-2025, as well as three
instructors teaching electrical technology
course in the technical-vocational department
within the same period, were included as par-
ticipants. This approach ensured that the entire
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population relevant to the study was repre-
sented, providing comprehensive data on the
use and implementation of immersive simula-
tion tools.

By involving all eligible students and in-
structors, the study was able to gather a com-
plete set of insights and experiences to address
the research objectives effectively.

Research Instruments

The study employed a variety of research
instruments specifically designed to address
the research objectives. These instruments in-
cluded pre-test and post-test assessments, sur-
veys, focus group discussions, semi-structured
interviews, and comparative analysis tools.
Each instrument was carefully developed
based on an extensive review of related litera-
ture and aligned with the research questions to
ensure their relevance and effectiveness in
gathering meaningful data.

For the first research objective, which
aimed to evaluate the effectiveness of immer-
sive simulation tools in improving the practical
skills of electrical technology students, pre-test
and post-test assessments were utilized. These
assessments measured students’ practical
skills before and after using immersive simula-
tion tools, with data analyzed using paired t-
tests to determine statistical significance.

To address the second research objective,
which sought to identify the perceptions of stu-
dents and instructors regarding the usability
and effectiveness of immersive simulation
tools, surveys and focus group discussions
were conducted. The surveys gathered quanti-
tative data, while the focus group discussions
provided qualitative insights into the experi-
ences of both students and instructors. Survey
responses were analyzed through descriptive
statistics, and qualitative data from focus
groups were examined using thematic analysis
following the Braun and Clarke’s model to iden-
tify recurring themes.

For the third research objective, which
aimed to determine the challenges and limita-
tions associated with implementing immersive
simulation tools, semi-structured interviews
were employed. These interviews provided in-
depth qualitative data regarding the obstacles

faced by students and instructors. The data col-
lected were analyzed using content analysis to
categorize and interpret recurring themes.

Finally, for the fourth research objective,
which focused on assessing the overall learning
outcomes and engagement levels of students
using immersive simulation tools compared to
traditional teaching methods, a comparative
analysis was conducted. This analysis utilized
student performance records, engagement sur-
veys, and observation checklists to evaluate the
learning outcomes and engagement levels of a
single group of 3rd-year electrical technology
students. The study compared the students’ ex-
periences and performance when using immer-
sive simulation tools versus traditional teach-
ing methods. Data were analyzed using paired
t-tests to identify differences in learning out-
comes and engagement levels within the same
group under the two different teaching ap-
proaches.

In addition, these instruments underwent
content validation, which was conducted by a
panel of experts selected through purposive
sampling to ensure their validity and reliability.
The panel consisted of three educators, three
research specialists, and three instructional de-
signers who were chosen based on their exper-
tise in educational research, instructional de-
sign, and technology integration. A pilot test
was also carried out with 30 participants who
were not part of the actual study sample, yield-
ing a Cronbach’s alpha coefficient of 0.89,
which indicated high reliability. The finalized
instruments were made available in both
printed and digital formats to ensure accessi-
bility for all respondents.

Statistical Treatment of Data

The data gathered through various re-
search instruments underwent systematic sta-
tistical treatment to ensure accurate and relia-
ble analysis in addressing the research ques-
tions.

Initially, data cleansing was performed to
remove incomplete responses and invalid en-
tries, ensuring a clean dataset for analysis. The
organized data were processed using Microsoft
Excel for initial preparation and then trans-
ferred to Statistical Package for Social Sciences
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(SPSS) version 26 for advanced statistical com-
putations.

Paired t-tests were used to analyze pre-test
and post-test assessments, measuring the sig-
nificance of differences in students' practical
skills before and after using immersive
simulation tools. This statistical method pro-
vided insights into the effectiveness of the tools
in enhancing hands-on learning outcomes.

Descriptive statistics particularly mean
scores were utilized to analyze survey data,
quantifying students' and instructors' percep-
tions of the usability and effectiveness of im-
mersive simulation tools based on a Likert
scale. Additionally, thematic analysis was ap-
plied to qualitative data from focus group dis-
cussions to identify recurring themes and pat-
terns, offering deeper insights into partici-
pants' experiences.

Content analysis was employed to examine
data from semi-structured interviews, catego-
rizing recurring themes related to challenges
and limitations associated with implementing
immersive simulation tools. This approach pro-
vided detailed perspectives on obstacles faced
during the implementation process.

Inferential statistics particularly, independ-
ent t-tests were used for comparative analysis
of overall learning outcomes and engagement
levels between immersive simulation tools and
traditional teaching methods. Student perfor-
mance records, engagement surveys, and ob-
servation checklists were analyzed to evaluate
differences in effectiveness, highlighting the
impact of immersive tools on student engage-
ment and learning outcomes.

The systematic application of both descrip-
tive and inferential statistics ensured the relia-
bility and comprehensiveness of the findings.
The use of SPSS for advanced statistical compu-
tations further enhanced the accuracy and va-
lidity of the results, while qualitative analyses
complemented the quantitative data by provid-
ing deeper insights into the experiences of the
participants.

Data Gathering Procedures

The researchers implemented a systematic
approach to data collection, combining quanti-
tative and qualitative methods to address the
study’s objectives and research questions

comprehensively. The process began with a
formal request letter addressed to the Dean of
the Teacher Education Institution in Ilocos
Norte, seeking approval to conduct the study
among third-year electrical technology stu-
dents and their instructors. Once approval was
granted, the researchers developed the re-
search instruments, which included pre-test
and post-test assessments, surveys, semi-struc-
tured interview guides, and observation check-
lists. These instruments were prepared in both
printed and digital formats to ensure accessi-
bility for all participants.

To evaluate the effectiveness of immersive
simulation tools in improving practical skills,
pre-test and post-test assessments were ad-
ministered to electrical technology students
enrolled in hands-on learning courses. Instruc-
tors teaching these courses were informed
about the study and trained to integrate im-
mersive simulation tools into their lessons,
particularly in topics requiring hands-on activ-
ities. The pre-test was conducted at the begin-
ning of the intervention period to assess stu-
dents’ baseline practical skills using traditional
teaching methods. Over a four-month period,
immersive simulation tools were actively in-
corporated into the lessons, providing students
with opportunities to apply simulations in
practical scenarios. At the end of the interven-
tion, a post-test was administered to measure
improvements in students’ practical skills. Dur-
ing this period, observation checklists were
also used to assess student engagement levels,
and surveys were distributed to gather their
perceptions of the tools’ usability and effective-
ness.

After the intervention period, participants
were scheduled to complete surveys, partici-
pate in focus group discussions, and undergo
semi-structured interviews to provide insights
into their experiences and perceptions. Regular
follow-ups were conducted to ensure maxi-
mum participation and completeness of the
data. Once the data collection phase concluded,
quantitative data from pre-tests, post-tests,
surveys, and observation checklists were en-
coded into spreadsheets for statistical analysis.
Since the study involved only one group of stu-
dents, a paired t-test was used to compare pre-
test and post-test scores for both practical
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skills and engagement levels, as this design
measured changes within the same group un-
der different conditions. Descriptive statistics
were applied to analyze survey responses,
providing insights into participants’ percep-
tions. Qualitative data from focus group
discussions and interviews were transcribed
and subjected to content analysis to identify re-
curring themes related to challenges and limi-
tations.

To gather data on the perceptions of stu-
dents and instructors regarding immersive
simulation tools, surveys were distributed us-
ing online and face-to-face methods. For online
distribution, Google Forms links were shared
via Facebook Messenger, accompanied by a
cover letter explaining the study’s purpose, vol-
untary participation, and confidentiality of re-
sponses. For face-to-face distribution, printed
copies of the survey were handed out during
scheduled laboratory classes to ensure that
participants had sufficient time to complete the
questionnaires. Additionally, focus group dis-
cussions and semi-structured interviews were
conducted to explore the challenges and limita-
tions associated with implementing immersive
simulation tools. These sessions were sched-
uled during laboratory periods to ensure par-
ticipant availability and meaningful engage-
ment.

This systematic approach ensured that
each research question was addressed effec-
tively, with appropriate instruments, partici-
pants, and analysis methods. The combination
of quantitative and qualitative techniques pro-
vided a comprehensive understanding of the
effectiveness, perceptions, challenges, and
comparative outcomes of using immersive sim-
ulation tools in electrical technology education.

Ethical Considerations

The ethical considerations in this study
were carefully addressed to ensure the protec-
tion of the rights, privacy, and well-being of all
participants.

Prior to the conduct of the study, formal ap-
proval was obtained from the Dean of the

Teacher Education Institution in Ilocos Norte,
demonstrating respect for institutional proto-
cols and ensuring that the research adhered to
ethical standards. Participants were provided
with a cover letter that clearly explained the
purpose of the study, the voluntary nature of
their participation, and the assurance of confi-
dentiality and anonymity of their responses.
This transparency ensured that participants
were fully informed and provided their consent
willingly. The instructors teaching electrical
courses were also informed about the study
and actively participated by integrating immer-
sive tools into their lessons, ensuring the activ-
ities aligned with the curriculum and did not in-
terfere with the students' regular learning ex-
periences. Furthermore, the researchers en-
sured that data collection methods—whether
through online surveys shared via official class-
room Facebook Messenger or printed ques-
tionnaires distributed during scheduled labor-
atory classes—did not disrupt the participants’
schedules or impose undue burden. Regular
follow-ups were conducted respectfully, avoid-
ing any form of coercion, to encourage partici-
pation while maintaining the voluntary nature
of the study. All data collected, both online and
manually encoded, were handled with strict
confidentiality and used solely for the purposes
of the research. By adhering to these ethical
principles, the study ensured the integrity of
the research process and the protection of all
individuals involved.

Results and Discussion
Effectiveness of Immersive Simulation Tools
in Improving the Practical Skills of Electrical
Technology Students

Table 1 highlights the impact of immersive
simulation tools on the acquisition of practical
skills among electrical technology students.
The paired t-test analysis reveals a statistically
significant improvement in students’ perfor-
mance, as indicated by the increased mean
score from the pre-test to the post-test.
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Table 1. Pre-Test and Post-Test Scores of Electrical Technology Students Using Immersive Simulation

Tools
Assessment M SD t-value p-value Interpretation
Pre-Test 72.45 5.32 -
Post-Test 85.67 489 8.52 <0.001 Significant

Note: m-mean, SD- Standard Deviation

This significant difference (t = 8.52, p <
0.001) underscores the effectiveness of im-
mersive simulation tools in enhancing tech-
nical proficiency and practical skills. These
findings align with prior research empha-
sizing the benefits of immersive technolo-
gies in fostering hands-on learning and en-
gagement in vocational education (Agbo et
al,, 2023; Barrett et al,, 2021).

The significant improvement in stu-
dents’ practical skills observed in this study
demonstrates the effectiveness of immer-
sive simulation tools in technical education.
The tools provided a realistic and interac-
tive environment where students could ap-
ply theoretical concepts to practical scenar-
ios, enhancing their understanding and
proficiency. The increase in mean scores
from 72.45 (pre-test) to 85.67 (post-test)
reflects the positive impact of these tools,
which allowed students to engage deeply
with the learning material and refine their
skills in a controlled yet realistic setting.

The findings support the growing body
of literature on the role of immersive tech-
nologies in education. Agbo et al. (2023)
and Albarracin-Acero et al. (2024) empha-
size that virtual reality and simulation tools
foster cognitive engagement and skill de-
velopment by enabling learners to interact
with complex systems in a safe and immer-
sive manner. Similarly, Barrettetal. (2021)
highlight the acceptance and effectiveness
of high-immersion systems in improving
student performance and engagement.

In this study, the integration of immer-
sive tools into laboratory classes by in-
structors further contributed to the posi-
tive outcomes. This approach ensured that
students could practice their skills within
the context of their curriculum, making the
learning experience both relevant and im-
pactful. Additionally, the statistically

significant results (p < 0.001) confirm that
the observed improvement is not due to
chance but rather a direct result of the in-
tervention.

These findings have important implica-
tions for vocational education and training.
Immersive simulation tools can be a pow-
erful resource for enhancing technical
skills, particularly in fields like electrical
technology, where hands-on proficiency is
critical. Future research may explore the
long-term effects of using these tools and
their applicability to other technical disci-
plines. Moreover, integrating immersive
technologies with collaborative and gami-
fied learning strategies could further en-
hance their effectiveness, as suggested by
studies such as Petersen et al. (2023) and
Radianti et al. (2020).

In conclusion, immersive simulation
tools significantly impact the acquisition of
practical skills among electrical technology
students. By providing an engaging and in-
teractive learning environment, these tools
contribute to improved performance and
confidence, making them an invaluable ad-
dition to technical education.

Perceptions Toward the Usability and
Effectiveness of Immersive Simulation
Tools
Students’ Perceptions Toward the Usabil-
ity and Effectiveness of Immersive Simu-
lation Tools

Table 2 provides insight into students’
perceptions of the usability and effective-
ness of immersive simulation tools, with an
overall mean score of 4.54, indicating
strong agreement on their positive impact
in learning.

Students strongly agree that immersive
simulation tools are easy to navigate and
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use (4.70), suggesting that these technolo-
gies are user-friendly and accessible for
learners. Additionally, they strongly agree
that these tools enhance understanding of
complex concepts through interactive fea-
tures (4.75) and improve hands-on skills

and practical application (4.80). These
findings highlight the tools’ ability to sim-
plify difficult topics and bridge the gap be-
tween theoretical knowledge and practical
skills, making them effective for fostering
deeper learning.

Table 2. Perceptions of Students toward the Usability and Effectiveness of Immersive Simulation

Tools

Statements Mean DI
Immersive simulation tools are easy to navigate and use. 4.70  Strongly Agree
These tools enhance understanding of complex concepts through in- 4.75  Strongly Agree
teractive features.
Immersive simulations improve hands-on skills and practical appli- 4.80  Strongly Agree
cation.
The tools provide realistic experiences that reflect real-world sce- 4.65  Strongly Agree
narios.
Technical issues occasionally disrupt the learning process. 4.05  Agree
Immersive tools boost confidence in applying knowledge to real- 4,70  Strongly Agree
world tasks.
The cost of acquiring and maintaining immersive tools is a concern.  4.00  Agree
Using these tools encourages active participation and sustained fo- 4.68  Strongly Agree
cus during lessons.
Overall Mean 4.54 Agree

Note: 4.50 - 5.00- Strongly Agree, 4.00 - 4.49- Agree, 3.50 - 3.99- Neutral, 3.00 - 3.49- Disagree, 1.00
- 2.99- Strongly Disagree, DI-Descriptive Interpretation

Students also strongly agree that immer-
sive tools provide realistic experiences that re-
flect real-world scenarios (4.65), indicating
that these tools create authentic environments
that prepare learners for challenges they may
encounter outside the classroom. Moreover,
students perceive immersive simulation tools
as effective in boosting their confidence in ap-
plying knowledge to real-world tasks (4.70).
The tools encourage active participation and
sustained focus during lessons, as reflected in
the high mean score of 4.68, which emphasizes
their ability to engage learners and improve
overall academic performance.

Despite the overwhelmingly positive feed-
back, students acknowledged occasional tech-
nical issues (4.05) as a challenge that can dis-
rupt the learning process. While technical dis-
ruptions are not frequent, they can interrupt
lessons and cause frustration among learners.
One student shared, "Sometimes the software

freezes or crashes, which interrupts my learn-
ing and requires time to fix." This finding aligns
with Radianti et al. (2020), who emphasized
the importance of addressing technical chal-
lenges to optimize immersive technologies in
education.

Another limitation noted by students is the
cost of acquiring and maintaining immersive
tools (4.00), which reflects financial barriers
that may limit accessibility for some learners.
One student remarked, "These tools are great
for learning, but not everyone has access to
them because of the cost." This corroborates
findings by Ravichandran and Mahapatra
(2023), who reported that the high cost of im-
mersive technologies can hinder their wide-
spread adoption, particularly in resource-con-
strained educational settings.

The strong agreement among students
highlights the transformative potential of im-
mersive simulation tools in education. Their
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user-friendly design, interactive features, and
ability to simulate real-world scenarios make
them effective for simplifying complex con-
cepts, developing practical skills, and fostering
confidence. These findings are supported by Al-
barracin-Acero et al. (2024), who demon-
strated the effectiveness of virtual reality in en-
hancing conceptual understanding in technical
fields such as engineering and science. Simi-
larly, Petersen et al. (2023) emphasized the
role of immersive tools in promoting collabora-
tive and generative learning activities, aligning
with students’ perceptions of their ability to
improve engagement and learning outcomes.

In conclusion, students perceive immersive
simulation tools as highly effective for enhanc-
ing their understanding, engagement, and prac-
tical skills. These tools are recognized for their
ability to provide realistic experiences, foster
confidence, and encourage active participation.
However, addressing technical issues and fi-
nancial barriers is essential to maximize their
potential and ensure wider accessibility. By
leveraging the strengths of immersive simula-
tion tools while addressing implementation
challenges, educational institutions can em-
power students to achieve deeper learning and
improved academic outcomes.

Instructors’ Perceptions Toward the Usabil-
ity and Effectiveness of Immersive Simula-
tion Tools

Table 3 provides insight into instructors'
perceptions of the usability and effectiveness of
immersive simulation tools, with an overall
mean score of 4.49, indicating strong agree-
ment on their positive impact in teaching and
learning.

Instructors strongly agree that immersive
simulation tools are intuitive and user-friendly
for teaching purposes (4.60), suggesting that
these technologies are accessible and easy to
integrate into instructional practices. Addition-
ally, instructors strongly agree that these tools
help students grasp difficult concepts through
interactive learning (4.70) and enhance their
ability to perform practical tasks effectively
(4.70). These findings highlight the tools' ca-
pacity to bridge the gap between theoretical
knowledge and practical application, fostering
deeper understanding and skill acquisition.

Moreover, immersive tools are perceived as
effective in simulating real-world environ-
ments that support experiential learning
(4.60). This indicates that instructors recognize
their value in creating realistic scenarios that
prepare students for real-world challenges.
Similarly, instructors strongly agree that these
tools help students develop confidence in ap-
plying theoretical knowledge to practical situa-
tions (4.60), further emphasizing their role in
building both competence and confidence. The
highest-rated statement, "These tools promote
student engagement and improve learning out-
comes" (4.72), underscores the tools' ability to
captivate students’ attention and enhance their
academic performance through active partici-
pation and sustained focus.

Despite the overwhelmingly positive per-
ceptions, instructors acknowledged occasional
software glitches (4.00) as a challenge that can
disrupt the smooth delivery of lessons. This
suggests that while technical issues are not fre-
quent, they can still pose a barrier to effective
implementation. One instructor commented,
"Although the tools are generally reliable, tech-
nical problems can interrupt lessons and re-
quire time to resolve." This finding aligns with
Radianti et al. (2020), who emphasized the im-
portance of addressing technical issues to opti-
mize the use of immersive technologies in edu-
cation. Additionally, the cost of implementing
immersive tools (4.00) was also identified as a
limitation, reflecting financial barriers that may
hinder accessibility, particularly in resource-
constrained educational institutions. Ravichan-
dran and Mahapatra (2023) similarly noted
that the high cost of immersive technologies
can limit their adoption in vocational educa-
tion.

The strong agreement among instructors
highlights the transformative potential of im-
mersive simulation tools in education. Their in-
tuitive design, interactive features, and ability
to simulate real-world scenarios make them ef-
fective for simplifying complex concepts and
fostering practical application. These findings
are corroborated by Albarracin-Acero et al.
(2024), who demonstrated how virtual reality
enhances conceptual understanding in tech-
nical fields such as electrical circuits. Similarly,
Petersen et al. (2023) emphasized the role of
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immersive tools in promoting collaborative
and generative learning activities, aligning with
instructors’ perceptions of their ability to im-
prove student engagement and learning out-
comes.

In conclusion, instructors perceive immer-
sive simulation tools as highly effective for en-
hancing student understanding, engagement,
and practical skills. These tools are recognized
for their ability to simulate real-world environ-
ments, foster experiential learning, and

promote confidence in applying theoretical
knowledge. However, addressing technical
glitches and financial barriers is essential to
maximize their potential and ensure wider
adoption. By leveraging the strengths of im-
mersive simulation tools while addressing im-
plementation challenges, institutions can em-
power instructors to deliver innovative and im-
pactful learning experiences that benefit stu-
dents.

Table 3. Perceptions of Instructors on the Usability and Effectiveness of Immersive Simulation Tools

Statements Mean DI

1. Immersive simulation tools are intuitive and user-friendly for teach- 4.60  Strongly Agree
ing purposes.
2. These tools help students grasp difficult concepts through interac- 4.70  Strongly Agree
tive learning.
3. Immersive simulations enhance students' ability to perform practi- 4.70  Strongly Agree
cal tasks effectively.
4. The tools simulate real-world environments that support experien- 4.60  Strongly Agree
tial learning.
5. Occasional software glitches affect the smooth delivery of lessons. 4.00  Agree
6. Immersive tools help students develop confidence in applying theo- 4.60  Strongly Agree
retical knowledge.
7. The cost of implementing immersive tools limits their accessibility. 4.00  Agree
8. These tools promote student engagement and improve learning out- 4.72  Strongly Agree
comes.

Overall Mean 4.49 Agree

Note: 4.50 - 5.00- Strongly Agree, 4.00 - 4.49- Agree, 3.50 - 3.99- Neutral, 3.00 - 3.49- Disagree,
1.00 - 2.99- Strongly Disagree, DI-Descriptive Interpretation

Challenges and Limitations in Using Im-
mersive Simulation Tools
Challenges and Limitations Experienced by
Students in Using Immersive Simulation
Tools

Table 4 outlines the challenges and limita-
tions faced by students when using immersive
simulation tools. The most frequently cited
challenge is technical issues, reported by 30%
of students and ranked first. This aligns with
the perceptions in Table 2, where students
rated the statement "Technical issues occasion-
ally disrupt the learning process" with a mean
of 4.05 ("Agree"). While students strongly
agreed (mean = 4.70) that immersive simula-
tion tools are easy to navigate and use, tech-
nical disruptions remain a concern that can im-
pact the learning experience. One student

shared, "Sometimes the software freezes or
crashes during lessons, which interrupts my
learning process." This finding highlights the
need for improved technical reliability to en-
sure smoother and uninterrupted learning ex-
periences. Radianti et al. (2020) similarly em-
phasized the importance of addressing tech-
nical challenges to optimize the use of immer-
sive technologies in education.

The second most reported challenge is lim-
ited access to equipment, cited by 25% of stu-
dents. This suggests that not all students have
equal opportunities to utilize immersive simu-
lation tools, which may hinder their ability to
fully benefit from their features. In Table 2, stu-
dents strongly agreed (mean = 4.80) that im-
mersive simulations improve hands-on skills
and practical application, but limited access to
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equipment may restrict the time students can
spend practicing these skills. One student re-
marked, "We often have to wait for our turn to
use the tools, which reduces the time we get to
practice." This aligns with findings by Abeygun-
awardena and Jathunga (2024), who noted that
access to immersive tools can pose challenges
in resource-constrained educational settings,
ultimately impacting equitable learning oppor-
tunities.

Ranked third, with 20% of students report-
ing it, is the learning curve associated with us-
ing immersive simulation tools. While students
strongly agreed (mean = 4.70) that the tools are
easy to navigate, some students still face initial
difficulties adapting to the technology. One stu-
dent commented, "It took me some time to un-
derstand how to use the tools effectively, and I
had to ask for help multiple times." This reflects
findings by Cao et al. (2023), which emphasize
the importance of providing adequate training
and support to ensure students can fully utilize
immersive tools. Although most students find
the tools user-friendly, the learning curve high-
lights the need for introductory guidance and
structured onboarding to ease the transition to
using these tools effectively.

Finally, the cost of access was identified as
a challenge by 15% of students, ranking fourth.
This aligns with the perceptions in Table 2,
where students rated the statement "The cost
of acquiring and maintaining immersive tools is

a concern” with a mean of 4.00 ("Agree"). While
students strongly agreed (mean = 4.68) that
these tools encourage active participation and
sustained focus during lessons, financial con-
straints may limit accessibility for some learn-
ers. One student commented, "These tools are
great for learning, but they’'re expensive, and
not everyone can afford them." This finding
corroborates Ravichandran and Mahapatra
(2023), who identified cost as a significant bar-
rier to the adoption of immersive technologies
in education, particularly in resource-limited
contexts.

The results from Table 4, supported by the
perceptions in Table 2, demonstrate that while
students recognize the usability and effective-
ness of immersive simulation tools, addressing
these challenges is essential to maximize their
potential. Improving technical reliability, en-
suring equitable access to equipment, provid-
ing introductory training, and exploring cost-
effective solutions can help overcome these
barriers. As noted by Agbo et al. (2023) and Al-
barracin-Acero et al. (2024), addressing these
challenges can enhance the usability and acces-
sibility of immersive tools, ultimately improv-
ing student engagement and learning out-
comes. By mitigating these challenges, institu-
tions can ensure that immersive simulation
tools reach their full potential in transforming
the educational experience for all students.

Table 4. Challenges and Limitations Faced by Students in Using Immersive Simulation Tools

Challenges/ Limitations f % Rank
Technical issues 12 30% 1
Limited access to equipment 10 25% 2
Learning curve 8 20% 3
Cost of access 6 15% 4

Note: f-frequency, %-percentage

Challenges and Limitations Experienced by
Instructors in Using Immersive Simulation
Tools

Table 5 outlines the challenges and limita-
tions instructors face when utilizing immersive
simulation tools. The most frequently cited
challenge is technical issues, reported by 28%
of instructors and ranked first. This aligns with
the perceptions in Table 3, where instructors

rated the statement "Occasional software
glitches affect the smooth delivery of lessons"
with a mean of 4.00 ("Agree"). While instruc-
tors strongly agreed that immersive simulation
tools are intuitive and user-friendly for teach-
ing purposes (mean = 4.60), technical disrup-
tions remain a concern that can interrupt les-
son flow and reduce instructional time. One in-
structor shared, "The tools are effective, but
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when glitches occur, they interrupt the flow of
teaching and waste valuable time." This finding
highlights the need for improved technical reli-
ability to ensure seamless lesson delivery, as
supported by Radianti et al. (2020), who em-
phasized that technical challenges can hinder
the effective adoption of immersive technolo-
gies in education.

The second most reported challenge is lim-
ited training and support, cited by 22% of in-
structors. Despite the tools being perceived as
intuitive and user-friendly, instructors require
adequate preparation and guidance to maxim-
ize their potential. In Table 3, instructors
strongly agreed (mean = 4.70) that immersive
simulations enhance students’ ability to per-
form practical tasks effectively, but limited
training can hinder instructors' ability to fully
integrate these tools into their teaching prac-
tices. One instructor remarked, "We need more
workshops and support to fully understand
how to use these tools in teaching." This finding
aligns with research by Cao et al. (2023), which
highlights the importance of providing educa-
tors with comprehensive training programs to
build confidence and competence in using im-
mersive technologies effectively.

Ranked third, with 19% of instructors re-
porting it, is the challenge of time constraints.
Preparing lessons with immersive simulation
tools often requires significant time and effort,
which can be difficult for instructors managing
multiple responsibilities. While instructors
strongly agreed (mean = 4.60) that these tools
simulate real-world environments that support
experiential learning, the time investment re-
quired to plan and implement such lessons can
be a barrier. One instructor noted, "Planning
lessons with these tools takes too much time,
which adds to my workload." This finding is
consistent with Abeygunawardena and
Jathunga (2024), who observed that time con-
straints can limit the effective integration of in-
novative teaching technologies, especially for
educators with demanding schedules.

The cost ofimplementation, cited by 17% of
instructors and ranked fourth, is another signif-
icant challenge. This aligns with the percep-
tions in Table 3, where instructors rated the
statement "The cost of implementing immer-
sive tools limits their accessibility” with a mean

of 4.00 ("Agree"). While instructors recognize
the benefits of immersive tools, financial con-
straints remain a barrier to widespread adop-
tion, particularly in institutions with limited
budgets. One instructor commented, "The tools
are excellent, but their high cost makes it diffi-
cult for schools with limited budgets to adopt
them." This finding corroborates Ravichandran
and Mahapatra (2023), who highlighted that
the high costs of immersive tools can limit their
accessibility in educational institutions, espe-
cially in underfunded schools.

Finally, student engagement variability was
identified as a challenge by 14% of instructors,
ranking fifth. This reflects the perception that
while immersive tools generally promote en-
gagement (mean = 4.72 in Table 3), not all stu-
dents respond equally to these technologies.
One instructor shared, "Some students are
highly engaged, while others seem distracted
or uninterested, even with these tools." This
finding aligns with Agbo et al. (2023), who em-
phasized the importance of tailoring teaching
strategies to accommodate diverse learning
preferences and ensure all students benefit
from immersive technologies. This suggests
that while immersive tools are generally effec-
tive, they may need to be supplemented with
differentiated instructional strategies to en-
gage all learners effectively.

The results from Table 5, supported by the
perceptions in Table 3, demonstrate that while
instructors recognize the effectiveness and us-
ability of immersive simulation tools, address-
ing these challenges is critical to their success-
ful implementation. Providing technical sup-
port, comprehensive training, and sufficient
preparation time, as well as exploring cost-ef-
fective solutions, can help instructors over-
come these barriers. As noted by Azzam et al.
(2024) and Albarracin-Acero et al. (2024), ad-
dressing these challenges can enhance the usa-
bility and effectiveness of immersive tools, ulti-
mately improving teaching outcomes and stu-
dent learning experiences. By mitigating these
challenges, institutions can ensure that immer-
sive simulation tools reach their full potential
in transforming education and empowering in-
structors to deliver innovative and impactful
lessons.
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Table 5. Challenges and Limitations Faced by Instructors in Using Immersive Simulation Tools

Challenges/ Limitations f % Rank
Technical issues 10 28% 1
Limited training and support 8 22% 2
Time constraints 7 19% 3
Cost of implementation 6 17% 4
Student engagement variability 5 14% 5

Note: f-frequency, %-percentage

Comparison of Learning Outcomes and
Engagement Levels Between Immersive
Simulation Tools and Traditional Meth-
ods

Comparison of Learning Outcomes Between
Immersive Simulation Tools and Traditional
Methods

Table 6 shows the paired t-test results com-
paring the learning outcomes of electrical tech-
nology students under two different teaching
approaches: traditional teaching methods and
immersive simulation tools.

The mean score for students taught using
traditional methods was 75.4, with a standard
deviation (SD) of 8.2, while the mean score for
students taught using immersive simulation
tools was significantly higher at 85.6, with a
standard deviation of 6.5. The t-value of 3.45
and a p-value of 0.002 indicate that the differ-
ence in the means is statistically significant at
the 0.05 significance level. This suggests a sig-
nificant improvement in learning outcomes
when immersive simulation tools were used.

The results indicate that immersive simula-
tion tools provide a measurable advantage in
enhancing students' learning outcomes com-
pared to traditional teaching methods. The
higher mean score for immersive simulation
tools demonstrates their effectiveness in facili-
tating better understanding and mastery of
practical skills in electrical technology educa-
tion. The lower standard deviation (6.5 com-
pared to 8.2) also suggests that students’ per-
formance under immersive simulation tools
was more consistent, indicating a more uni-
form learning experience.

This finding implies that immersive simula-
tion tools can address gaps in traditional teach-
ing methods, particularly in providing a more
engaging and effective learning environment.
The use of immersive simulations likely allows

students to practice hands-on skills in a safe,
controlled, and interactive environment, which
can increase their confidence and competence.
As noted by Albarracin-Acero et al. (2024), vir-
tual reality enhances the teaching of technical
subjects by offering realistic and interactive
training environments, which align with the
findings of this study. Similarly, Agbo et al
(2023) emphasized that immersive virtual re-
ality tools foster deeper cognitive engagement,
which may explain the improved scores ob-
served in this study.

Furthermore, the results corroborate the
findings of Brylska et al. (2024), who reported
that students demonstrated higher learning ef-
ficiency in virtual reality-based lessons com-
pared to traditional methods. This aligns with
the present study’s results, which show that
immersive simulation tools can significantly
improve learning outcomes. Additionally, Az-
zam et al. (2024) highlighted the role of virtual
reality in enhancing students’ perceived learn-
ing experience, which complements the ob-
served improvement in learning outcomes in
this study.

The implications of these findings are criti-
cal for vocational education, particularly in
fields like electrical technology, where hands-
on practice is essential. The ability to simulate
real-world scenarios without the associated
risks of traditional methods, such as working
with high-voltage equipment, makes immer-
sive simulation tools a safer and more efficient
alternative. The realistic experiences provided
by these tools not only enhance learning by
closely mirroring real-world tasks but also al-
low students to practice and make mistakes in
a controlled environment, reducing the likeli-
hood of accidents and equipment damage. This
is consistent with the findings of Tenzin et al.
(2023), who demonstrated that simulation-
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based strategies significantly enhance concep-
tual understanding and practical skills in tech-
nical education.

In conclusion, the results presented in Ta-
ble 6 provide strong evidence that immersive
simulation tools are more effective than tradi-
tional teaching methods in improving the
learning outcomes of electrical technology stu-

dents. These findings highlight the need for fur-
ther integration of immersive technologies in
vocational education to maximize student
learning and skill development. Future re-
search should explore the long-term impact of
these tools on students’ career readiness and
performance in the workplace, as suggested by
Long et al. (2024).

Table 6. Paired t-test Results for Learning Outcomes Comparison Between Teaching Methods

Assessment Period X

SD t-value p-value DI

Traditional Teaching Methods 754 8.2
Immersive Simulation Teaching 85.6 6.5

345

0.002  Significant improvement

Note: X-mean, SD- Standard Deviation, DI-descriptive interpretation

Comparison of Engagement Levels Between
Immersive Simulation Tools and Traditional
Methods

Table 7 shows the paired t-test results com-
paring the engagement levels of electrical tech-
nology students under two teaching ap-
proaches: traditional teaching methods and im-
mersive simulation tools.

The mean engagement score for students
taught using traditional methods was 3.8, with
a standard deviation (SD) of 0.9, while the
mean engagement score for students taught us-
ing immersive simulation tools was signifi-
cantly higher at 4.6, with a standard deviation
of 0.6. The t-value of 4.12 and a p-value of 0.000
indicate that the difference in engagement lev-
els between the two teaching methods is statis-
tically significant at the 0.05 significance level.
This result demonstrates a substantial im-
provement in engagement levels when immer-
sive simulation tools were utilized.

The results suggest that immersive simula-
tion tools are more effective in fostering stu-
dent engagement compared to traditional
teaching methods. The higher mean score for
immersive simulation teaching indicates that
students found these tools more engaging,
likely due to their interactive and immersive
nature. Furthermore, the lower standard devi-
ation (0.6 compared to 0.9) implies that en-
gagement levels were more consistent across
the group, suggesting that immersive simula-
tion tools provide a uniform and reliable plat-
form for maintaining student interest and in-
volvement.

This finding has significant implications for
vocational education, where student engage-
ment plays a critical role in mastering practical
skills. Immersive simulation tools offer a dy-
namic and interactive learning environment
that can replicate real-world scenarios, making
the learning experience more relevant and cap-
tivating. As noted by Azzam et al. (2024), im-
mersive virtual reality promotes higher levels
of engagement by providing students with ex-
periential learning opportunities that are both
stimulating and motivating. Similarly, Agbo et
al. (2023) emphasized that immersive technol-
ogies encourage active participation and en-
hance students’ perceptions of learning, fur-
ther supporting the results of this study.

Moreover, the results align with the find-
ings of Brylska et al. (2024), who reported that
virtual reality-based lessons significantly in-
creased student attention and interest com-
pared to traditional methods. This corrobo-
rates the idea that immersive simulation tools
create a more engaging environment, which
can help students remain focused and moti-
vated throughout the learning process. Radi-
anti et al. (2020) also highlighted that immer-
sive virtual reality applications in higher edu-
cation improve student motivation and engage-
ment, which is consistent with the observed
improvement in engagement levels in this
study.

Furthermore, Petersen et al. (2023)
demonstrated that collaborative generative
learning activities within immersive environ-
ments enhance engagement, suggesting that
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the participatory and interactive nature of im-
mersive simulations directly impacts students’
involvement in the learning process. This aligns
with the findings of Rafiq et al. (2022), who
noted that virtual reality improves student en-
gagement in vocational education by offering
innovative and immersive approaches to learn-
ing.

In conclusion, the results presented in Ta-
ble 7 provide compelling evidence that immer-
sive simulation tools significantly enhance stu-
dent engagement levels compared to

traditional teaching methods. These tools not
only offer a more interactive and stimulating
learning environment but also ensure con-
sistent engagement across diverse learners. Fu-
ture research should investigate how pro-
longed use of immersive simulation tools im-
pacts long-term engagement and academic per-
formance, as suggested by Cao et al. (2023). Ad-
ditionally, exploring the integration of collabo-
rative learning strategies in immersive envi-
ronments could further amplify student en-
gagement and learning outcomes.

Table 7. Paired t-test Results for Engagement Levels Comparison Between Teaching Methods

Assessment X SD

t-value p-value DI

Traditional Teaching Methods 3.8 0.9
Immersive Simulation Teaching 4.6 0.6

4.12

0.000  Significant improvement

Note: x-mean, SD- Standard Deviation, DI-descriptive interpretation

Conclusions

Based on the findings, this study highlights
the significant impact of immersive simulation
tools in enhancing learning outcomes, engage-
ment levels, and practical skills among electri-
cal technology students. The research demon-
strates that these tools provide realistic, inter-
active, and engaging environments that sup-
port hands-on learning, foster deeper under-
standing, and improve technical proficiency.
Immersive simulation tools are shown to
bridge the gap between theoretical knowledge
and practical application, offering students op-
portunities to practice in safe and controlled
environments that closely mirror real-world
scenarios.

Both students and instructors perceive im-
mersive simulation tools as highly effective and
user-friendly, emphasizing their ability to sim-
plify complex concepts, enhance skill acquisi-
tion, and boost confidence. These tools also
promote active participation and sustained fo-
cus, making them a valuable resource in tech-
nical education. Furthermore, their ability to
simulate high-risk environments, such as
working with high-voltage equipment, allows
students to develop practical skills without the
associated dangers, ensuring a safer and more
efficient learning experience.

However, the study also identifies chal-
lenges that need to be addressed for wider

adoption of these tools. Technical issues, lim-
ited access to equipment, high costs, and the
need for adequate training and support remain
significant barriers. These limitations under-
score the importance of providing reliable in-
frastructure, comprehensive training pro-
grams, and sustainable funding solutions to en-
sure equitable access and seamless integration
of immersive technologies in education.

Future research should explore ways to
overcome these challenges, including cost-ef-
fective implementation strategies and partner-
ships with technology providers. Longitudinal
studies tracking the long-term effects of im-
mersive simulation tools on students’ career
readiness and professional success are also
recommended. Additionally, integrating collab-
orative and gamified learning strategies could
further enhance the tools’ effectiveness in fos-
tering engagement and improving learning out-
comes.

In conclusion, immersive simulation tools
represent a transformative innovation in tech-
nical education. By addressing the identified
challenges and refining their implementation,
educational institutions can maximize their po-
tential to prepare students for real-world chal-
lenges. These tools have the power to revolu-
tionize technical training, providing students
with the skills, confidence, and readiness
needed to excel in their chosen fields.
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Limitations of the Study

While this study provides valuable insights
into the effectiveness of immersive simulation
tools in enhancing learning outcomes and en-
gagement among electrical technology stu-
dents, several limitations must be acknowl-
edged. First, the study was conducted within a
single teacher education institution in Ilocos
Norte, which may limit the generalizability of
the findings to other institutions or regions
with differing educational contexts, resources,
and student demographics. The sample size,
though comprehensive within the institution,
may not fully represent the broader population
of electrical technology students, particularly
those in institutions with varying levels of ac-
cess to immersive technologies.

Second, the study relied on total enumera-
tion, including all enrolled students and in-
structors during the second semester of SY
2024-2025. While this approach ensured rep-
resentation of the target population, the ab-
sence of a control group or random sampling
may have introduced biases, particularly in the
comparative analysis of traditional and immer-
sive teaching methods. Additionally, the study
focused solely on electrical technology courses,
which limits its applicability to other technical
fields or disciplines where immersive simula-
tion tools might yield different results.

Third, the study’s reliance on self-reported
data through surveys, focus group discussions,
and semi-structured interviews may have been
influenced by subjective perceptions or social
desirability bias. While qualitative methods
provided rich insights, the reliance on thematic
and content analysis may have introduced re-
searcher bias during the interpretation of qual-
itative data. Furthermore, while the study
demonstrated statistically significant improve-
ments in learning outcomes and engagement, it
did not explore the long-term effects of using
immersive simulation tools or their impact on
students’ career readiness and industry perfor-
mance.

Lastly, technical and logistical constraints
posed challenges during the implementation of
immersive simulation tools. The study did not
account for varying levels of familiarity with
technology among participants, which may
have affected their ability to fully utilize the

tools. Additionally, financial barriers, such as
the cost of acquiring and maintaining immer-
sive technologies, were noted but not ad-
dressed through specific interventions or solu-
tions. These limitations highlight the need for
further research to explore the scalability, sus-
tainability, and long-term impact of immersive
simulation tools across diverse educational set-
tings and technical disciplines.

Recommendations

Based on the findings and limitations of this
study, several recommendations are proposed
to maximize the potential of immersive simula-
tion tools in technical education. Future re-
search should expand its scope to include mul-
tiple institutions across diverse regions and
technical disciplines, ensuring broader applica-
bility and generalizability of findings. Experi-
mental designs with control groups and ran-
dom sampling are recommended to minimize
biases and strengthen the reliability of compar-
ative analyses. Additionally, studies should fo-
cus on the long-term effects of immersive sim-
ulation tools, particularly their impact on stu-
dents’ career readiness, skill retention, and in-
dustry performance. Furthermore, future re-
search should include longitudinal studies that
track student performance and career success
post-graduation, providing valuable insights
into how immersive simulation tools influence
professional outcomes and long-term success
in technical fields.

Institutions are encouraged to provide
comprehensive training programs for both stu-
dents and instructors to reduce the learning
curve and enhance familiarity with the tools.
Regular technical support and troubleshooting
mechanisms should also be established to ad-
dress software glitches and ensure seamless in-
tegration into lessons. To overcome financial
barriers and limited access to equipment, insti-
tutions should explore cost-effective solutions,
such as shared resources, partnerships with
technology providers, and government fund-
ing, while ensuring equitable distribution of
tools across students and programs.

Sustainable implementation strategies
should align immersive tools with course ob-
jectives and include pre-designed templates to
reduce instructors’ workload. Incorporating
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collaborative and gamified learning ap-
proaches can further enhance student engage-
ment and motivation. Institutions should invest
in reliable infrastructure to minimize technical
disruptions and explore financial support
mechanisms, such as subsidies or grants, to
make these tools more accessible. Personaliz-
ing learning experiences through adaptive fea-
tures and tailored feedback systems can ad-
dress engagement variability and ensure inclu-
sivity.

Lastly, continuous monitoring and evalua-
tion mechanisms should be established to as-
sess the effectiveness of immersive simulation
tools, gather feedback, and refine implementa-
tion strategies. By addressing these recommen-
dations, institutions can foster innovative, en-
gaging, and impactful learning experiences that
prepare students for real-world challenges and
careers in technical fields.
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