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ABSTRACT

This study aimed to address instructional challenges in the Industrial Motor Controller subject at North
Eastern Mindanao State University-Cantilan Campus, where outdated and limited instructional equipment
hindered students’ technical competency and opportunities for hands-on learning. Specifically, the study
sought to develop and evaluate a self-paced industrial motor controller system trainer and examine its
educational effectiveness and social value within technical and vocational education. The study employed
a developmental research design guided by the ADDIE (Analysis, Design, Development, Implementation,
and Evaluation) model. Thirty (30) students enrolled in technical and vocational education programs were
purposively selected to participate in the implementation and evaluation phases. Data were collected
through pre-test and post-test assessments, a student feedback survey, an observation checklist, and semi-
structured interviews with selected students and instructors. Quantitative data were analyzed using
descriptive statistics and paired-samples t-test, while qualitative responses were analyzed through
thematic analysis. Results revealed high levels of satisfaction with the trainer in terms of usability,
functionality, flexibility, perceived impact, and design, all of which received “Strongly Agree” ratings. The
significant improvement in post-test scores confirmed the trainer’s effectiveness in enhancing students’
knowledge and practical competencies in industrial motor control systems. Qualitative findings further
revealed that the trainer generated social value by improving educational accessibility, supporting
equitable and self-paced learning, strengthening workforce readiness, and promoting instructional
sustainability through efficient utilization of training resources. The findings highlight the potential of
innovative, self-paced training systems to enhance technical education in resource-constrained settings.
Beyond improving learning outcomes, the developed trainer contributes to broader social value by
expanding learning opportunities, supporting diverse learner needs, fostering industry-relevant
competencies, and promoting sustainable instructional practices in technical and vocational education.

Keywords: ADDIE model, development, industrial motor controller system trainer, self-paced,
effectiveness, technical education
INTRODUCTION



1241 / Journal of Daoist Studies 19-4s (2026)

Industrial motor controllers are crucial components in modern automation and industrial processes, as
they regulate the speed, torque, and direction of electric motors. These systems are integral in various
applications, including manufacturing, robotics, and energy management, where precise motor control is
essential for efficiency and safety (Giri, 2013). As industries increasingly adopt automation, there is a
growing demand for technically skilled personnel proficient in operating, troubleshooting, and
maintaining motor controller systems (Popoola et al., 2024).

The significance of training in industrial motor control lies in its potential to improve workforce
competency, enhance operational productivity, and ensure equipment longevity (De Felice et al., 2013).
Wettaka (2020) demonstrated that targeted, hands-on training can significantly boost learners'
understanding and skills in technical areas like motor control. Ebbini (2023) found that hands-on, self-
paced learning modules improved knowledge retention and application among technical students in motor
control. Similarly, studies in technical and vocational education indicate that adaptable learning tools,
which cater to different learning speeds and styles, are particularly effective in building technical
proficiency and confidence among learners (Wu, 2024; Udeze, 2024; Holik et al., 2023).

Despite its importance, the field of industrial motor control education faces several challenges (Maddikunta
et al., 2022). Traditional training methods often involve instructor-led sessions and rigid schedules, which
may not accommodate all learners’ needs and can limit their ability to engage deeply with the material
(Fair, 2021; Clark & Mayer, 2023). Additionally, many institutions lack adequate resources, facilities, or
trainers to deliver comprehensive, hands-on motor control training (Volansky, 2019). According to
Schneider et al. (2023), these challenges are particularly prominent in settings where the curriculum is
heavily theory-based, leaving little room for practical application, which is essential for skill acquisition in
technical fields.

To address these issues, instructional design models such as ADDIE (Analysis, Design, Development,
Implementation, and Evaluation) have been widely adopted in education and training (Spatioti et al., 2022;
Handrianto et al., 2021; Alsaleh, 2020). Abuhassna et al. (2024) highlights that the ADDIE model allows for
the systematic design of learning experiences, making it ideal for creating adaptable and effective training
tools. Several studies have shown that applying structured instructional design models like ADDIE can
enhance learner engagement and success, particularly in technical subjects. They demonstrated that
ADDIE-based modules in technical courses led to higher engagement and practical skill development than
traditional lecture methods (Abuhassna et al.,2024; Yan et al., 2024; Budoya et al., 2019).

In the Philippines, the government has implemented various initiatives to enhance technical and vocational
education, including programs led by the Technical Education and Skills Development Authority (TESDA)
(Edralin & Pastrana, 2023). TESDA has developed a range of certification programs and supports
curriculum development efforts to ensure alignment with industry standards, particularly in fields such as
industrial automation and motor control systems (Reyes, 2018). The Department of Education (DepEd) has
also taken steps to modernize technical education by introducing technology-based learning tools and
frameworks, such as the DepEd Computerization Program, to increase access to digital resources and
improve instructional quality (DepEd, 2021).

Recent developments in technical and vocational education have expanded the concept of educational
effectiveness beyond the acquisition of technical competencies to include the broader social value
generated by instructional innovations. Social value in education refers to the positive contributions of
educational interventions toward accessibility, equity, employability, sustainability, and community
development. In the context of technical education, learning technologies and self-paced instructional
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systems are increasingly recognized for their capacity to democratize access to learning opportunities and
accommodate diverse learner needs. Self-paced learning environments enable students to progress
according to their individual abilities and prior knowledge, thereby reducing barriers associated with rigid
instructional structures and promoting more inclusive participation in technical training programs
(Surhano et al., 2025). Similarly, sustainable educational technologies create value not only by improving
learning outcomes but also by supporting equitable access to resources and fostering long-term educational
sustainability (Alharthi & Spichkova, 2017). International organizations have likewise emphasized that
technical and vocational education should serve as a mechanism for expanding access to quality learning
opportunities and reducing educational inequalities among learners from diverse backgrounds (UNESCO,
2022; United Nations, 2024; Yusvana, 2024). Furthermore, educational systems that prioritize inclusivity
and learner-centered approaches contribute to more equitable educational outcomes and promote social
participation among traditionally underserved populations (Gillani & Eynon, 2023; UNESCO Bangkok,
2014). These perspectives suggest that instructional innovations such as self-paced learning trainers possess
social value because they extend learning opportunities while supporting educational equity and inclusion.

Beyond educational accessibility, social value is also reflected in the ability of technical education programs
to contribute to workforce readiness, institutional sustainability, and socio-economic development.
Technical and vocational education plays a critical role in preparing learners for productive employment
by equipping them with industry-relevant competencies and practical skills required in rapidly evolving
labor markets (OECD, 2024). According to Pavlova (2009), technology and vocational education contribute
to sustainable development by enhancing employability and empowering individuals to participate
meaningfully in economic and social life. Likewise, the World Bank (2024) recognizes skills development
as a key driver of employment generation, poverty reduction, and economic growth, highlighting the
broader societal benefits derived from effective technical training. Within educational institutions,
innovative instructional tools can also generate social value through more efficient utilization of limited
resources, reduced dependence on expensive equipment, and expanded opportunities for hands-on
learning. Such benefits are particularly important in resource-constrained institutions where access to
modern training facilities remains limited. Consequently, the development of a self-paced industrial motor
controller system trainer may be viewed not only as an instructional innovation that enhances technical
competencies but also as a socially valuable educational intervention that promotes accessibility, supports
equitable learning opportunities, strengthens workforce preparedness, and contributes to the sustainable
delivery of technical education. Given these potential contributions, examining the social value generated
by instructional innovations in technical education has become increasingly important, particularly in
institutions facing limitations in instructional resources and training equipment.

Despite these initiatives, a significant gap persists in the accessibility and effectiveness of hands-on, self-
paced learning tools specifically for industrial motor control training. While TESDA certifications and
DepEd programs provide foundational skills, there is limited emphasis on advanced, flexible learning
models that cater to individual learning speeds and practical skill acquisition (Bansiong & Alawas, 2024).
Studies indicate that self-paced, interactive tools can significantly enhance learners' technical competencies
by allowing them to practice independently and apply theoretical knowledge in a real-world context
(Ebbini, 2023; Surhano et al., 2025). However, few studies have examined how ADDIE-based self-paced
learning systems contribute not only to technical competency development but also to broader social value
outcomes such as educational accessibility, workforce readiness, and sustainable utilization of instructional
resources, particularly within Philippine technical education institutions. This research gap highlights the
need for a structured approach to designing training tools that not only align with industry standards but
also support adaptable, skill-focused learning as highlighted by Adewolu (2024).
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In addition, several issues related to the physical resources available for industrial motor control training
further complicate the development of an effective educational program. The allocated budget for
purchasing instructional equipment is limited, and the equipment required for hands-on learning is often
extremely expensive (Elendu, 2024; Matthews et al., 2022). At North Eastern Mindanao State University-
Cantilan Campus, for example, there is a shortage of adequate instructional materials for training in
industrial motor controllers, particularly in laboratory or shop settings. The institution still relies on
traditional methods of motor control installation, which are now obsolete in the industry.

While these traditional methods provide students with an actual orientation to the job, they have significant
drawbacks. Performing a series of activities on outdated equipment often damages critical components,
particularly the terminals, due to issues like loosening and damage to screw heads (Frangopol & Liu, 2019;
Geitner & Bloch, 2019). Furthermore, the time required for setup and installation can be inefficient,
particularly given the high number of students relative to the limited availability of components. These
gaps in instructional resources and equipment underscore the need for more advanced, self-paced learning
tools that can support a larger student cohort while reducing wear and tear on equipment (Molnar, 2023;
Kyriazis, 2021). Several studies recommend using the ADDIE model to develop adaptable, industry-
aligned training systems that bridge gaps in traditional technical education by supporting flexible, self-
paced, and practical learning experiences (Abuhassna et al.,2024; Adewolu, 2024; Yan et al., 2024; Budoya
et al., 2019).

Purpose of the Study

The purpose of this study is to apply the ADDIE (Analysis, Design, Development, Implementation, and
Evaluation) model in the design, development, and evaluation of a self-paced industrial motor controller
system trainer that provides a more convenient, informative, efficient, flexible, and hands-on learning
experience for students. The study addresses critical challenges in technical education, particularly the lack
of adequate instructional equipment, limited opportunities for practical learning, and the continued use of
outdated training methods at North Eastern Mindanao State University-Cantilan Campus. The developed
trainer is intended to enhance students’ acquisition of 21st-century technical skills, strengthen their
technical competencies, and support active and independent learning while generating social value
through improved educational accessibility, learning equity, workforce readiness, and instructional
sustainability. The study further seeks to demonstrate the potential of innovative instructional technologies
to expand learning opportunities, accommodate diverse learner needs, reduce dependence on costly and
easily damaged training equipment, and contribute to the delivery of quality technical and vocational
education for students, institutions, and the broader community.

METHODOLOGY

Design

This study utilized a developmental research design, guided by the ADDIE model, to design, develop, and
evaluate a self-paced industrial motor controller training system. The research methodology was organized
into five phases: Analysis, Design, Development, Implementation, and Evaluation. A one group pre-test
and post-test setup was employed to evaluate the effectiveness of the trainer. This design allowed for the
comparison of students” knowledge and skills before and after using the trainer, providing insights into
the trainer’s impact on learning outcomes. In addition, a qualitative component was incorporated to
explore the social value generated by the trainer in terms of educational accessibility, learning equity,
workforce readiness, and instructional sustainability as perceived by students and instructors.

Participants
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The respondents for this study were students enrolled in technical and vocational education programs at
North Eastern Mindanao State University-Cantilan Campus, specifically those pursuing courses that
covered industrial motor control systems. The sample size consisted of approximately 30 students, selected
through purposive sampling based on their enrollment in relevant courses and availability to participate
in both pre-test and post-test assessments. Additionally, a subset of ten (10) participants was purposively
selected for the qualitative phase of the study, consisting of eight (8) student participants and two (2)
instructors involved in the implementation of the trainer. Student participants were selected based on the
following criteria: (1) completion of the training activities using the self-paced industrial motor controller
system trainer, (2) participation in both the pre-test and post-test assessments, and (3) willingness to share
their experiences during the interview process. Instructor participants were selected based on their direct
involvement in supervising and evaluating students during the implementation phase. The interviews
were conducted to obtain deeper insights into the educational effectiveness and social value of the trainer,
particularly in terms of educational accessibility, learning equity, workforce readiness, and instructional
sustainability.

Instrument

The study utilized several research instruments, namely the pre-test and post-test assessments, a student
feedback survey, a semi-structured interview guide, and an observation checklist. The pre-test was used to
establish the students’ baseline knowledge and skills in industrial motor control systems, while the post-
test measured learning gains after exposure to the self-paced industrial motor controller system trainer.
Both assessments consisted of multiple-choice questions, technical identification items, and practical tasks
designed to evaluate students’ understanding and application of motor control concepts. The student
feedback survey employed a Likert-scale format to assess the trainer’s usability, functionality, flexibility,
perceived impact, design, and alignment with learning objectives. An observation checklist was likewise
utilized to document students’ interactions with the trainer, monitor engagement during implementation,
and identify operational issues encountered during training sessions.

To complement the quantitative findings, a semi-structured interview guide was developed and
administered to selected student participants and instructors. The interview guide consisted of open-ended
questions designed to elicit participants” experiences, perceptions, and insights regarding the educational
effectiveness and social value of the developed trainer. Specifically, the interviews explored themes related
to educational accessibility, learning equity, workforce readiness, instructional sustainability, and the
overall contribution of the trainer to technical and vocational education. All quantitative instruments
underwent pilot testing to establish reliability and consistency, yielding Cronbach’s alpha coefficients of
0.87 for the pre-test and post-test assessments, 0.91 for the student feedback survey, and 0.88 for the
observation checklist, indicating high reliability. Meanwhile, the semi-structured interview guide
underwent expert validation to ensure the relevance, clarity, and alignment of the interview questions with
the objectives of the study.

Data Gathering Procedure

The data gathering procedure began with a preparation phase, which involved conducting an orientation
session for students and instructors to explain the purpose of the study and provide a demonstration of the
self-paced trainer. Consent forms were distributed to ensure participants' voluntary involvement and
understanding of data privacy. In the pre-test phase, participating students were administered a pre-test
to establish a baseline understanding of industrial motor controllers, with scores recorded for later
comparison. During the training sessions, students engaged with the self-paced trainer, progressing at their
own pace under minimal supervision. An observation checklist was used to monitor student interactions
and identify any operational challenges with the trainer. Once the training was completed, a post-test was
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administered to assess knowledge and skill gains, and scores were compared to the pre-test results to
evaluate improvements. Immediately following the post-test, a student feedback survey was distributed to
capture insights on the trainer’s usability and effectiveness, with both quantitative ratings and qualitative
comments analyzed. One-on-one semi-structured interviews were conducted with selected student
participants and instructors to gather deeper insights into the trainer’s educational effectiveness and social
value, particularly in terms of educational accessibility, learning equity, workforce readiness, and
instructional sustainability. Finally, all data from the pre-test, post-test, survey, observation checklist, and
interviews were compiled and analyzed. Quantitative data were analyzed using descriptive statistics and
paired-samples t-test, while qualitative interview responses were analyzed through thematic analysis to
identify themes related to the trainer’s educational effectiveness and social value.

RESULTS
The presentation of the results and discussion was aligned with the ADDIE model to ensure a structured
and systematic approach to the development, implementation, and evaluation of the self-paced trainer.

Analysis

During the analysis phase, the researchers found out that the North Eastern Mindanao State University-
Cantilan Campus lacks instructional resources in industrial motor controller subject which is a need in
enhancing students’ technical competence and cannot meet the demand of the number of students. The
researcher also found out that the institution still relies on the outdated and more often damaged
equipment.

Design

With that, during the design phase, a detailed instructional design blueprint was developed for a self-paced
industrial motor controller trainer that aligned with industry standards (see figure 1, a & b). This was
designed using the sketch-up software application. The instructional goals, learning objectives, and
assessment methods were outlined to ensure they matched the identified skills and competencies. In
addition, the design phase specified the essential materials, tools, and technologies required to construct
the training system, ensuring maximum flexibility and accessibility for students.

Figure 1

Design of the Industrial Motor Controller System Trainer (a. front views, b. side views)
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In the development phase, the necessary instructional materials and components for the industrial motor
controller trainer were created and assembled based on the design blueprint (see figure 2). Initial trials of
the trainer were conducted to test its functionality and necessary adjustments were made by the developer
expert.

Figure 2

Development of the Industrial Motor Controller System Trainer
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Implementation and Evaluation Phase

The implementation phase involved introducing the industrial motor controller trainer to a sample group
of students at North Eastern Mindanao State University-Cantilan Campus. Training sessions were
conducted to ensure students understood how to engage with the system effectively and independently.
Throughout this phase, instructors observed the students' interactions with the trainer, providing support
as needed.

Meanwhile, the evaluation phase was conducted in two parts: formative evaluation (implementation
phases) and summative evaluation (after implementation). Results from formative evaluation on the salient
features includes feedbacks from surveys regarding the trainer's usability, functionality, flexibility,
perceived impact, and design (see table 1).

Table 1 shows the salient features evaluation results, where students rated each feature using a Likert scale.
Results indicated high satisfaction levels, with all categories receiving a "Strongly Agree" (SA) rating. The
usability average score of 4.47 reflects that the trainer was easy to navigate, with clear instructions enabling
independent task completion. The functionality average of 4.57 highlights the smooth operation, accurate
simulation, and responsive feedback provided by the trainer. Similarly, flexibility scored an average of 4.57,
indicating that the trainer supported various learning paces and styles, allowing students to progress at
their own speed. The perceived impact category, with an average of 4.40, suggests the trainer significantly
contributed to improving students' understanding and practical application of motor control concepts.
Finally, the design category achieved the highest score, averaging 4.57, emphasizing the well-organized,
visually engaging, and interactive layout conducive to hands-on learning.
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In addition, the feedbacks from instructors with regards to the trainer reveals several key concepts. One of
the instructor said that “Yes, it allows the students to work at their own pace”, when asked if the trainer
effectively support students’ learning progress and engagement. Then, the second instructor also
recommends to add more safety features to promote safe training during operation. He added that labels
must be imbedded to all the electrical components to avoid confusion and damage.

Table 1
Salient Features Evaluation Results

No. Variables/Item Statements Weighted Verba.l .
Mean Description
Usability
1 The trainer was easy to navigate and use without much guidance. 4.33 SA
2 The instructions provided within the trainer were clear and easy 417 SA
to follow. '
3  I'was able to independently complete tasks in the trainer. 4.50 SA
4 The trainer’s interface was user-friendly and intuitive. 4.67 SA
5  Ifelt confident using the trainer after an initial orientation. 4.67 SA
Average 4.47
Functionality
1 The trainer operated smoothly without experiencing technical 467 SA
issues.
2 All features of the trainer functioned as expected during my use.  4.50 SA
3  The trainer accurately simulated industrial motor control 450 SA
systems.
4 The trainer provided instant feedback when performing tasks. 4.67 SA
5  The trainer allowed me to easily correct errors and retry tasks. 4.50 SA
Average 4.57 SA
Flexibility
1 The trainer allowed me to progress through tasks at my own pace. 4.67 SA
2 Thad the freedom to revisit any section of the training as needed. 4.67 SA
3 The trainer accommodated my learning pace and preferences. 4.67 SA
4 I was able to adjust my learning approach to suit my individual 433 SA
needs. ’
5  The trainer supported various learning styles effectively. 4.50 SA
Average 4.57 SA
Perceived Impact
Using the trainer improved my understanding of industrial 450 SA
motor control systems. '
I believe the trainer enhanced my ability to perform practical 433 SA
tasks in motor control. '
After using the trainer, I feel more confident in applying motor 433 SA
control concepts in real-life scenarios. '
The trainer significantly contributed to my learning of motor 433 SA
control systems. '
I believe the trainer was an effective tool in helping me meet the 450 SA

course learning objectives.
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Average 4.40 SA
Design
The layout and design of the trainer made the training process 467 SA
easy to follow. ’
The design of the trainer was appropriate for the subject matter it 167 SA
aimed to teach. '
The trainer’s design promoted an interactive and engaging 467 SA
learning experience. ’
The materials and components used in the trainer were well- 433 SA
organized and conducive to hands-on learning. '
The visual design helped me focus and engage with the content.  4.50 SA
Average 4.57 SA

Note: 4.3 —5.0 - Strongly Agree (SA); 3.5 -4.2 — Agree (A); 2.7 — 3.4 — Neutral (N); 1.9 - 2.6 — Disagree (D);
1.0 — 1.8 — Strongly Disagree (SD)

The results from summative evaluation based on pre-test and post-test, and interviews to assess
the overall effectiveness of the trainer in improving students' practical skills and aligning their learning
with industry standards is shown in table 2, which is the Pre-test and Post-test scores. The results of the
paired samples t-test comparing pretest and posttest evaluations. The pretest mean score was 7.97, with a
mean difference of -9.5 observed between the pretest and posttest scores. The standard deviation of the
differences was 1.59201. The t-test yielded a t-value of -32.684 with 29 degrees of freedom and a p-value of
.0000.

Table 2

Pre-test and Post-test

Evaluation Mean M'ean SD t-value df p-value
Difference

Pretest 7.97

Posttest 17 47 -9.5 1.59201 -32.684 29 .0000

Qualitative Question: What social value outcomes emerged from the implementation of the self-paced industrial
motor controller system trainer as perceived by students and instructors?

While the quantitative findings demonstrated the effectiveness of the self-paced industrial motor controller
system trainer in improving students' learning outcomes, the qualitative findings provided deeper insights
into the educational and social value generated by the developed trainer. Analysis of the interview
responses from eight student participants and two instructors revealed four major themes: (1) Enhancing
Educational Accessibility, (2) Supporting Self-Paced and Equitable Learning, (3) Strengthening Workforce
Readiness, and (4) Promoting Instructional Sustainability. These themes highlight the broader
contributions of the trainer beyond academic performance and demonstrate its value in improving
technical education delivery.

Theme 1: Enhancing Educational Accessibility
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One of the recurring themes that emerged from the interviews was the trainer's ability to increase students'
access to hands-on learning opportunities. Participants noted that the trainer allowed more students to
engage in practical activities without relying heavily on limited laboratory equipment.

A student participant shared:

"Before, we had to wait for our turn because there were only a few available materials in the laboratory. With the
trainer, more students can practice and understand the activities without waiting too long.”

Similarly, another student remarked:

"The trainer made it easier for me to learn because I could focus on the activity itself rather than worrying about
whether equipment would be available.”

An instructor also observed:

"The trainer addressed one of our major challenges, which is the limited availability of instructional equipment. More
students were able to participate in practical activities simultaneously.”

These responses suggest that the developed trainer contributes to educational accessibility by providing
learners with greater opportunities to engage in practical and experiential learning activities despite
resource limitations. The findings indicate that the trainer supports a more inclusive learning environment
where students can actively participate in technical training.

Theme 2: Supporting Self-Paced and Equitable Learning

Participants consistently highlighted the trainer's ability to accommodate different learning speeds and
levels of prior knowledge. Students appreciated the opportunity to repeat procedures and review concepts
independently without feeling pressured by time constraints.

One student explained:

"I liked that I could repeat the activities until I understood the process. If I made mistakes, I could try again without
feeling embarrassed.”

Another participant stated:

“Not all students learn at the same speed. The trainer helped me learn comfortably because I was able to work at my
own pace.”

An instructor similarly noted:

"Students who usually struggle during laboratory activities became more engaged because they could follow the
lessons according to their own learning pace.”

The findings indicate that the trainer promotes learning equity by accommodating diverse learner needs
and allowing students to progress according to their individual capabilities. Such flexibility creates a more
supportive learning environment and reduces barriers that may hinder student participation and
achievement.

Theme 3: Strengthening Workforce Readiness

Another important theme that emerged was the trainer's contribution to the development of industry-
related skills and confidence. Participants perceived the trainer as a valuable tool for preparing them for
future employment in technical and industrial settings.

One student shared:

"The activities felt similar to actual motor control tasks. Because of that, I became more confident in performing the
procedures.”

Another student remarked:

"The trainer helped me understand the connections and components better. I feel more prepared if I encounter these
systems during work.”
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An instructor explained:

"The trainer allows students to practice essential motor control skills repeatedly, which is important in preparing
them for industry requirements.”

These responses suggest that the trainer contributes to workforce readiness by providing opportunities for
repeated practice, skill development, and confidence building. The findings demonstrate that the trainer
serves not only as a learning tool but also as a mechanism for enhancing students' preparedness for
technical occupations.

Theme 4: Promoting Instructional Sustainability

The interviews further revealed the trainer's role in promoting sustainable instructional practices. Both
students and instructors recognized its potential to reduce wear and tear on expensive laboratory
equipment while maximizing instructional resources.

An instructor commented:

"One advantage of the trainer is that students can practice without constantly using the actual equipment, which
helps reduce damage and maintenance costs.”

Another instructor added:

"The trainer is practical because it allows repeated training activities while preserving our limited resources.”

A student participant also noted:

"The trainer gave us enough opportunities to practice without worrying about damaging expensive components.”
The findings indicate that the developed trainer contributes to instructional sustainability by supporting
efficient resource utilization and reducing dependence on costly equipment. This is particularly beneficial
in resource-constrained institutions where access to modern instructional facilities may be limited.

DISCUSSION

The findings of this study demonstrate that the self-paced industrial motor controller system trainer was
effective in enhancing students’ learning outcomes and generating meaningful social value within technical
education. The significant improvement observed between the pre-test and post-test scores indicates that
the trainer successfully facilitated knowledge acquisition and skill development in industrial motor control
systems. This finding supports Kolb’s Experiential Learning Theory (2014), which emphasizes that learning
is strengthened through active engagement and hands-on experiences. Likewise, Mayer’s Cognitive Theory
of Multimedia Learning (2005) suggests that well-designed instructional materials improve comprehension
and knowledge retention by allowing learners to interact meaningfully with learning content. The positive
evaluation ratings for usability, functionality, flexibility, perceived impact, and design further suggest that
the trainer provided an effective learning environment that encouraged independent learning and practical
skill development.

Beyond its instructional effectiveness, the qualitative findings revealed that the trainer generated social
value through its contribution to educational accessibility, learning equity, workforce readiness, and
instructional sustainability. Participants reported that the trainer expanded opportunities for hands-on
learning despite limitations in laboratory resources and equipment availability. This finding supports the
work of Surhano et al, (2025), who argued that self-paced learning environments increase access to
educational opportunities by accommodating differences in learners’ pace and prior knowledge. Similarly,
UNESCO (2022) emphasized that technical and vocational education should promote inclusive and
equitable learning opportunities, particularly in resource-constrained educational settings. The ability of
the trainer to accommodate diverse learning needs and allow students to revisit activities at their own pace
further reflects the principles of learner-centered and equitable education discussed by Gillani and Eynon
(2023) and UNESCO Bangkok (2014).



1252 / Journal of Daoist Studies 19-4s (2026)

The findings also indicate that the trainer contributes to workforce readiness by allowing students to
repeatedly practice industry-relevant skills and develop confidence in performing motor control tasks.
Participants perceived the trainer as a valuable preparation tool for future employment and technical work
environments. This observation aligns with the perspectives of the OECD (2024) and Pavlova (2009), who
emphasized that technical and vocational education creates societal value by developing employable skills
and preparing learners for productive participation in the workforce. In addition, instructors highlighted
the trainer’s role in reducing dependence on expensive and easily damaged instructional equipment. This
suggests that the trainer supports instructional sustainability through more efficient utilization of
institutional resources while maintaining opportunities for practical learning. Such findings reinforce the
view that educational innovations can generate broader social benefits beyond academic achievement,
including resource efficiency, accessibility, and long-term educational sustainability (Alharthi &
Spichkova, 2017).

Overall, the results suggest that the developed trainer serves not only as an effective instructional tool but
also as a socially valuable educational innovation. Its ability to improve learning outcomes while
promoting accessibility, equity, workforce preparedness, and sustainable use of instructional resources
highlights its potential contribution to the advancement of technical and vocational education. These
findings underscore the importance of integrating innovative, learner-centered, and industry-aligned
training systems into technical education programs, particularly in institutions facing resource limitations
and increasing demands for quality skills development.

CONCLUSION

This study successfully addressed the instructional gap in the industrial motor controller subject at North
Eastern Mindanao State University-Cantilan Campus, developing a self-paced industrial motor controller
trainer. The findings demonstrate that the trainer’s usability, functionality, flexibility, perceived impact,
and design significantly enhance learning and skill development. Meeting industry standards, the trainer
provides students with a modern, practical resource to develop competencies in industrial motor control,
bridging the limitations posed through outdated and non-functional equipment.

Beyond its instructional effectiveness, the qualitative findings revealed that the developed trainer
generated meaningful social value within the context of technical and vocational education. Participants
perceived the trainer as a tool that enhanced educational accessibility by providing greater opportunities
for hands-on learning despite limited instructional resources. It also promoted learning equity by
accommodating diverse learning paces and needs, allowing students to engage with training activities
more independently and confidently. Furthermore, the trainer contributed to workforce readiness by
strengthening students’ practical competencies and confidence in performing industry-related tasks, while
supporting instructional sustainability through the efficient utilization and preservation of laboratory
resources. These findings demonstrate that the trainer serves not only as an educational innovation but
also as a socially valuable intervention that contributes to inclusive, accessible, and sustainable technical
education.

The trainer’s intuitive interface and adaptability cater to diverse learning styles and needs, promoting
inclusivity and accessibility. These attributes emphasize the role of user-friendly, flexible tools in
improving student engagement and learning outcomes. The observed posttest improvements validate the
trainer’s effectiveness, highlighting the importance of active, reflective, and well-structured learning
experiences.
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The iterative development process, grounded in the ADDIE model, ensured the trainer’s alignment with
educational objectives and industry demands. This approach underscores the importance of structured
design and user-centered development in creating impactful educational tools.

The study's findings have significant implications for curriculum development and instructional practices.
The trainer’s effectiveness suggests its potential for widespread adoption in technical education programs,
particularly in resource-constrained settings. Integrating innovative tools like this trainer enables
institutions to enhance technical education, foster critical thinking, and better prepare students for real-
world applications. Furthermore, such innovations contribute to producing industry-ready graduates
while simultaneously creating social value through improved accessibility, equitable learning
opportunities, workforce preparation, and sustainable instructional practices. These outcomes support the
continued advancement of technical and vocational education in meeting the demands of an evolving,
technology-driven world.

LIMITATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

This study has several limitations that should be addressed in future research. First, the sample size was
limited to a specific group of students at North Eastern Mindanao State University-Cantilan Campus,
which may not fully represent the broader population of technical education students. Additionally, the
study focused exclusively on the industrial motor controller subject, limiting the generalizability of the
findings to other technical disciplines. Another limitation is the reliance on self-reported evaluations and
pretest-posttest results, which may introduce biases or fail to capture all dimensions of the trainer's
effectiveness. Although qualitative interviews were conducted to explore the social value of the trainer, the
number of interview participants was limited and may not fully represent the experiences and perspectives
of all users. Consequently, the qualitative findings should be interpreted within the context of the selected
participants and the specific institutional setting in which the study was conducted. The short duration of
the implementation phase also restricted the observation of long-term learning outcomes or the trainer's
sustainability in diverse instructional settings. Lastly, the study was conducted in a controlled academic
environment, and its applicability in real-world industrial training scenarios remains unexplored.

Future studies should address these limitations by expanding the sample size to include students from
various institutions and technical education programs, allowing for a more comprehensive analysis of the
trainer's effectiveness across different contexts. Research could also explore the application of the industrial
motor controller trainer in other technical subjects to assess its adaptability and broader impact. To enhance
reliability, future studies should consider integrating objective performance metrics, such as task
completion accuracy and time efficiency, alongside self-reported feedback. Longitudinal studies are
recommended to evaluate the trainer's impact on long-term knowledge retention and skill application.
Future studies may also expand the qualitative component by involving a larger and more diverse group
of participants, including industry practitioners, administrators, and graduates, to provide a broader
understanding of the social value generated by the trainer. Further qualitative investigations may explore
how similar instructional innovations influence educational accessibility, learning equity, workforce
readiness, and sustainable instructional practices across different technical education contexts.
Additionally, exploring the trainer's usability and effectiveness in actual industrial training environments
can provide insights into its real-world applicability. Finally, researchers should investigate the integration
of emerging technologies, such as augmented or virtual reality, into similar instructional tools to further
enhance learning experiences and outcomes.
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