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FOREWORD

The International Virtual Competition of Creative & Innovative Idea (IVCCIl) 2026,
organised by MNNF Network, stands as a unique platform that brings together creative
thinkers, problem solvers, and innovators from diverse backgrounds. This competition
encourages fresh ideas and practical solutions, providing a stage for both seasoned
professionals and young minds to share their work.

This compilation of extended abstracts represents the depth and variety of submissions
received. Each piece reflects a unique perspective, highlighting the participants' ingenuity
and determination. From cutting-edge technological advancements to novel social
solutions, these abstracts offer a glimpse into the promising future shaped by the next
generation of innovators.

We extend our sincere appreciation to all participants, reviewers, and organisers who
have contributed to the success of IVCCII 2026. It is our hope that this collection will serve
as both a source of inspiration and a lasting record of the creative spirit that drives
innovation forward.

Thank you for being a part of this journey.

Editor
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Chapter 1
CAREBridge: A Relational-Developmental Innovation
for Preschool Kindness and Social Growth

Siti Rahayu Isha

Faculty of Human Development, Universiti Pendidikan Sultan Idris
Faculty of Human Ecology, Universiti Putra Malaysia

rahayu.isha@fpm.upsi.edu.my

ABSTRACT

This paper presents CAREBridge, an attachment-informed relational-developmental innovation
framework translated from doctoral evidence on emotional intelligence, parent-child
attachment, and prosocial behaviour among preschool children in Selangor, Malaysia. Many
early childhood socioemotional programmes teach emotion labels, moral routines, or classroom
rules, yet often assume that emotional knowledge will automatically become prosocial action.
CAREBridge challenges that assumption by positioning relational security as the missing bridge
between children’s internal emotional capacity and their outward social behaviour. Guided by
Bronfenbrenner’s bioecological theory and supported by emotional intelligence, attachment,
and prosocial development frameworks, the underlying study used a quantitative correlational
design with 150 preschool children aged five to six years from selected private kindergartens in
Selangor. Data were gathered through teacher-facilitated administration of culturally adapted
instruments, namely the Sullivan Emotional Intelligence Scale for Children, the Parental
Attachment Checklist for Children, and the Prosocial Behaviour Checklist for Children, and
were analysed using Structural Equation Modelling in AMOS. The structural model showed
acceptable fit (CFI = .975, TLI = .968, RMSEA = .075, chi-square/df = 1.829). Emotional
intelligence significantly predicted prosocial behaviour (beta = 0.173, p = 0.027), parent-child
attachment significantly predicted prosocial behaviour (beta = 0.665, p <0.001), and emotional
intelligence significantly predicted parent-child attachment (beta = 0.655, p < 0.001). The
indirect effect of emotional intelligence on prosocial behaviour through parent-child attachment
was also significant (beta = 0.044, p = 0.002), indicating partial mediation. These findings
support the novelty of CAREBridge: prosocial behaviour is not merely a trait outcome of
emotional intelligence, but a relationally organised developmental outcome. CAREBridge
therefore offers a research-based innovation pathway for parent guidance, attachment-informed
preschool practice, and scalable socioemotional intervention in the Malaysian early childhood
context.

Keywords: relational-developmental innovation; emotional intelligence; parent-child
attachment; prosocial behaviour; preschool children

1. INTRODUCTION

Prosocial behaviour in early childhood is often treated as an indicator of good character, yet
thedevelopmental pathway through which children become consistently caring, helping, comforting,
and sharing remains insufficiently explained. Many early childhood interventions focus on teaching

1
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emotion vocabulary or behavioural rules, but they often assume that emotional knowledge
automatically translates into prosocial action. From a developmental psychology perspective, that
assumption is weak. Preschool children are still consolidating emotional understanding, self-
regulation, and social interpretation, which means emotional competence may exist as potential
without being expressed consistently in behaviour.

Within the Malaysian preschool context, this gap is particularly important. Young children
are developing within urbanised family systems shaped by time pressure, changing caregiving
routines, and uneven opportunities for emotionally attuned interaction. At the same time,
socioemotional concerns among preschoolers remain relevant, including variability in prosocial
functioning and peer-related difficulties. The doctoral study underpinning this paper therefore
examined whether parent-child attachment functions as the relational mechanism linking emotional
intelligence to prosocial behaviour. Based on those findings, this paper advances CAREBridge as
an innovation framework that translates empirical evidence into a practical relational-developmental
design for early childhood intervention.

Unlike a conventional skills-only intervention model, CAREBridge begins from a more
cautious premise. A child may recognise sadness, manage frustration in some situations, or
understand why another child is upset, yet still fail to respond prosocially when the context is
emotionally demanding. The question, therefore, is not only whether children know emotions, but
under what relational conditions that knowledge becomes action. This problem orientation gives
CAREBridge its innovation value because it reframes programme design around the bridge between
emotional competence and relational security.

2. LITERATURE REVIEW

CAREBridge is grounded in a relational-developmental reading of child development.
Bronfenbrenner’s bioecological model positions the microsystem, especially repeated caregiver-
child interaction, as a key context through which developmental capacities become organised into
behaviour. In this logic, emotional intelligence is best understood not as a self-sufficient skill but as
an emerging child-level capacity that depends on relational conditions for its behavioural
expression. Mayer, Roberts, and Barsade describe emotional intelligence as the ability to reason
about emotions and to use emotional knowledge to enhance thought, but preschool children are still
developing the regulatory and reflective systems required to apply this capacity consistently in real
social situations.

Attachment theory strengthens this explanation by clarifying why emotionally aware
children may still fail to act prosocially in demanding situations. Rather than treating attachment as
a static background factor, CAREBridge conceptualises parent-child attachment as a functional
relational process expressed through protection, responsibility, sensitivity, and responsiveness. Prior
studies show that relationship quality matters for preschool prosociality, including across mother-
child, father-child, and teacher-child contexts. Systematic review evidence also suggests that
attachment-prosocial links are often indirect, operating through emotional processes rather than
simple direct pathways. The novelty of CAREBridge lies precisely here: it treats attachment as the
bridge through which emotional capacity becomes socially adaptive action, thereby correcting the
oversimplified assumption that children act prosocially merely because they can recognise emotions.
This literature also supports a stronger sceptical reading of common intervention practice. If
emotional intelligence alone were sufficient, direct instruction in emotion labels should reliably
produce stable prosocial behaviour. Yet developmental evidence suggests that such a direct pathway
is often modest or inconsistent in preschool populations because self-regulation, perspective taking,
and moral agency are still emerging. CAREBridge therefore draws its uniqueness not from adding
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more emotional content, but from reorganising the logic of intervention around attunement, co-
regulation, and emotionally safe interaction.

3. METHODOLOGY

The evidence base for CAREBridge was drawn from a quantitative correlational doctoral study
involving 150 preschool children aged five and six years from selected private kindergartens in
Selangor, Malaysia. A multistage sampling procedure was used to obtain respondents from a
socioeconomically and culturally varied urban setting. Because the participants were young
children, data collection was designed to be developmentally appropriate. Trained preschool
teachers acted as facilitators during questionnaire administration so that children could respond
within a familiar and low-anxiety environment while procedural consistency was maintained.

The study measured three latent constructs. Emotional intelligence was assessed using the Sullivan
Emotional Intelligence Scale for Children, covering perceiving emotion, understanding emotion,
managing emotion, and facilitating thought with emotion. Parent-child attachment was assessed
using the Parental Attachment Checklist for Children, capturing protection, responsibility,
sensitivity, and responsiveness across both maternal and paternal dimensions. Prosocial behaviour
was assessed using the Prosocial Behaviour Checklist for Children, covering caring, comforting,
helping, and sharing. All instruments were culturally adapted using a decentring approach. Data
were analysed using descriptive statistics and Structural Equation Modelling in AMOS, with
bootstrapping based on 1,000 resamples to test the indirect effect.

Methodologically, this evidence base strengthens the innovation claim in two ways. First, it
used culturally adapted and developmentally sensitive measures rather than imposing adult-centred
tools onto young children. Second, it examined the variables simultaneously within a structural
model, allowing the innovation to be anchored in an empirically tested developmental mechanism
rather than in isolated correlations. This gives CAREBridge stronger conceptual credibility as an
innovation idea for implementation.

4. RESULT AND DISCUSSION

Descriptive findings showed that emotional intelligence, parent-child attachment, and prosocial
behaviour were all at moderate overall levels. This pattern should not be misread as developmental
weakness. Rather, it reflects preschool children who are still consolidating socioemotional
competence within complex ecological conditions. More importantly, the structural model
demonstrated acceptable fit, with CFI=.975, TLI =.968, RMSEA = .075, and chi-square/df = 1.829.
Emotional intelligence significantly predicted prosocial behaviour (beta = 0.173, p = 0.027), while
parent-child attachment showed a stronger direct effect on prosocial behaviour (beta = 0.665, p <
0.001). Emotional intelligence also significantly predicted parent-child attachment (beta = 0.655, p
< 0.001). Together, emotional intelligence and parent-child attachment explained 65% of the
variance in prosocial behaviour, while emotional intelligence explained 42% of the variance in
attachment. The most important finding for innovation design was the significant indirect effect of
emotional intelligence on prosocial behaviour through parent-child attachment (beta = 0.044, p =
0.002). Because both the direct and indirect pathways remained significant, the model indicated
partial mediation. This means emotional intelligence matters, but it does not operate alone.
Children’s emotional capacities become more behaviourally meaningful when they are supported
by secure, responsive, and emotionally attuned relationships. This insight forms the scientific
foundation of CAREBridge.
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Table 1. Empirical Summary Underpinning the CAREBridge Innovation

INDICATOR VALUE INTERPRETATION
SAMPLE n=150 Preschool children aged 5-6 years from
selected private kindergartens in Selangor
ANALYSIS SEM-AMOS Estimated direct and 1nd1r.ect
developmental pathways in one model
MODEL FIT CFI=.975; TLI = .968;
RMSEA = 075 y2/df = S(t)r(l;ldcr'ilelzzlor?%ctlel demonstrated acceptable
1.829 &
EI->PB _ _ Emotional intelligence made a significant
$=0.173,p=0027 but modest direct contribution
PCA ->PB B = 0.665, p < 0.001 Attachment showed the sj[rongest direct
effect on prosocial behaviour
EI -> PCA _ Emotional intelligence significantly
B=0.655, p<0.001 predicted attachment processes
INDIRECT EFFECT _ _ Parent-child attachment partially mediated
B =0.044, p=0.002 the EI to PB pathway
EXPLAINED VARIANCE R2PB=.65;R2PCA = Model accounted for substantial
42 developmental variance

From an innovation standpoint, CAREBridge contributes in three ways. First, it repositions
attachment from a background variable to a design principle. Second, it integrates emotional
intelligence, caregiving quality, and prosocial behaviour into one coherent developmental
framework rather than treating them as separate intervention targets. Third, it offers a scalable
pathway for translation into practice. CAREBridge can be developed into parent guidance materials
focused on co-regulation and emotional attunement, preschool routines that support relational safety
and consistent socioemotional scaffolding, and attachment-informed teacher training for everyday
classroom interaction. In this way, the framework moves beyond explanation and becomes a usable
innovation idea for early childhood settings.

A further strength is that CAREBridge remains honest about the present state of evidence. It
is not yet claimed as a fully trialled intervention module with outcome data beyond the doctoral
model. Its novelty lies in evidence-based translation: a validated developmental finding is being
organised into an applied framework with clear design logic, defined users, and a realistic pathway
to future piloting. For innovation competitions, this is preferable to overstating readiness because it
preserves academic integrity while still demonstrating practical vision.

Table 2. Proposed Translational Architecture of CAREBridge

COMPONENT CORE FOCUS INTENDED USER
PARENT GUIDANCE Co-regulation prompts, reflective listening, Parents and caregivers
LAYER emotion coaching, daily attunement routines

PRESCHOOL Relationally safe classroom routines, teacher Preschool teachers and
PRACTICE LAYER responsiveness, peer-support opportunities centres

SCREENING AND Simple observation prompts linking emotional Educators and programme
REFLECTION LAYER cues, attachment signals, and prosocial action facilitators

FUTURE MODULE Structured training package and scalable toolkit ~ Schools, agencies,
LAYER for pilot testing and wider adoption community programmes

CAREBEridge is also contextually relevant for Malaysia. Urbanisation, dual-income family
pressures, time scarcity, and shifting interaction routines may weaken opportunities for emotionally
attuned caregiving even when parental care is present. In such conditions, children may acquire
emotional understanding but experience inconsistency in the relational conditions required to enact
prosocial behaviour reliably. By focusing on attachment-informed caregiving and emotionally

4
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responsive preschool practice, CAREBridge speaks directly to this contemporary developmental
tension.

The proposed architecture shows how CAREBridge can move from research finding to
implementation pathway without overstating present readiness. This strengthens its value as an
innovation entry because the idea is both evidence-led and practically extensible.

5. CONCLUSION AND RECOMMENDATION

CAREBridge demonstrates that innovation in early childhood development should not be built on
the assumption that teaching emotions alone is enough. The evidence from this doctoral study shows
that prosocial behaviour among preschool children is better understood as a relationally mediated
developmental outcome. Emotional intelligence prepares the child, but attachment helps organise
that capacity into consistent social action.

Accordingly, future work should move toward piloting CAREBridge as an applied
innovation package in Malaysian preschool settings. This may include a parent toolkit, an educator
guide, and a structured set of attachment-informed socioemotional routines for young children. Such
development should be followed by intervention testing using longitudinal or quasi-experimental
designs so that the practical effect of the framework can be evaluated more directly. Until then, the
present findings offer a strong evidence base for positioning relational security not as an optional
addition, but as the central bridge between emotional competence and prosocial development.
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Chapter 2
Velostar Gear Up & Go!: Enhancing English
Literacy and Bicycle Safety Awareness Among
Special Needs Students through Gamified Learning

Ng Koay Ching
SJKC Aik Hua,Penang

ngkoayching@gmail.com

ABSTRACT

Velostar Gear Up & Go! is an educational innovation designed to improve English language
acquisition and bicycle safety awareness among special needs students. Grounded in Kolb’s
Experiential Learning Theory and Vygotsky’s Social Constructivism, this project utilizes a
multisensory, competitive gamification model to bridge the gap between vocabulary
recognition and real-world application. By emphasizing "learning by doing," the innovation
caters to diverse neurodivergent learning profiles through collaborative problem-solving.
The intervention is structured into two phases. The first phase is The Physical Challenge:
Two teams compete to arrange four small puzzles according to a "Big Puzzle" master guide.
This encourages visual-spatial processing and peer interaction within the Zone of Proximal
Development. The second phase is The Cognitive Challenge: Successful teams advance to
a digital interface to answer English-medium safety questions. This "click-and-learn"
mechanic reinforces literacy through immediate feedback and positive reinforcement. The
effectiveness of this innovation was measured via a four-question assessment. Results
demonstrated significant growth; the pre-test score of 25% (1/4 questions) improved to a
post-test score of 75% (3/4 questions) after the intervention. These findings suggest that
integrating kinetic puzzles with digital gamification significantly boosts retention and
engagement, proving that active participation is vital for mastering safety concepts in the
special needs classroom.

Keywords: Special Education, English as a Second Language (ESL), Bicycle Safety,
Gamification, Kinetic Puzzles.

1. INTRODUCTION

In the landscape of special education, traditional rote learning often fails to meet the diverse needs
of neurodivergent students. For these learners, acquiring a second language like English while
simultaneously understanding vital life skills such as road and bicycle safety requires a more holistic
approach. Velostar Gear Up & Go! is an educational innovation designed to bridge this gap. By
merging physical activity with digital gamification, the project aims to transform passive vocabulary
recognition into active, real-world application. The intervention focuses on providing a multisensory
experience that caters to varying learning profiles, ensuring that safety education is both accessible
and engaging.
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2. LITERATURE REVIEW

The Foundation Of Velostar Gear Up & Go! Rests On Two Primary Educational Frameworks:

e Kolb’s Experiential Learning Theory: This Model Emphasizes "Learning By Doing." For
Special Needs Students, Abstract Concepts (Like Safety Rules) Become Concrete When
Filtered Through The Cycle Of Concrete Experience And Active Experimentation.

e Vygotsky’s Social Constructivism: This Theory Highlights The Zone Of Proximal
Development (Zpd). By Using Collaborative Structures, The Innovation Allows Students
To Tackle Tasks Just Beyond Their Independent Reach With The Support Of Peers And
Structured Guides.

Recent Studies In Gamification Suggest That Competitive Elements And Immediate
Feedback Loops Significantly Increase Dopamine Levels And Retention In Learners With Adhd
And Autism. Furthermore, The Integration Of Kinetic Puzzles Addresses The Need For Tactile And
Visual-Spatial Stimulation, Which Is Often A Strength In Neurodivergent Populations.

3. METHODOLOGY

The intervention utilizes a dual-phase, multisensory approach designed to transition students from
physical coordination to cognitive literacy.

Phase 1: The Physical Challenge
e Structure: Two teams compete in a race against time.
e Task: Students must arrange four small puzzles to match a "Big Puzzle" master guide.
e Objective: To stimulate visual-spatial processing, encourage peer-to-peer communication,
and build physical engagement before moving to academic tasks.

Phase 2: The Cognitive Challenge
e Structure: A "click-and-learn" digital interface.
e Task: Successful teams transition to a computer or tablet to answer English-medium
questions regarding bicycle safety.
e Objective: To reinforce English literacy and safety concepts through immediate digital
feedback and positive reinforcement.

3.1. Results and Discussion

The effectiveness of the Velostar Gear Up & Go! model was evaluated using a pre-test and post-test
assessment consisting of four key safety questions.

Table 1 Performance Comparison

Metric Pre-Test Score Post-Test Score Growth
Correct Answer 1/4 3/4 2 out of 4 questions
Percentage (%) 25% 75% 50%

Based on Table 1, the data indicates a significant upward trend in comprehension and retention. The
jump from 25% to 75% suggests that the kinetic engagement in Phase 1 "primed" the students' brains
for the linguistic challenges in Phase 2. By removing the anxiety often associated with traditional
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English as a Second Language (ESL) testing and replacing it with a gamified puzzle, students
demonstrated a higher capacity for mastering safety concepts.

3.2. Conclusions and Recommendation

Velostar Gear Up & Go! proves that active participation is the heartbeat of the special needs
classroom. Integrating kinetic puzzles with digital gamification successfully boosts both
engagement and academic retention. This innovation effectively transitions students from the "Zone
of Proximal Development" to independent mastery of English safety terminology.

Recommendations:

1. Scaling Content: Future iterations should expand the question bank to include more
complex road scenarios and basic first-aid vocabulary.

2. Adaptive Technology: Incorporate Al-driven difficulty scaling in the digital phase to
provide a personalized experience for students with varying levels of verbal ability.

3. Cross-Curricular Use: This "Physical-to-Digital" model should be trialed in other
subjects, such as mathematics or environmental science, to see if the kinetic-priming effect
is universal across special education disciplines.

REFERENCES

Morris, T. H. (2019). Experiential learning — a systematic review and revision of Kolb’s model. Interactive
Learning Environments, 28(8), 1064—1077. https://doi.org/10.1080/10494820.2019.1570279 Cited by:
1695
Teran Molina, D. V., Rosado Castro, M. d. C., Quintufia Barrera, L. V., & Gonzalez Velasco, Y. J. (2024).
Gamification and its benefits for English vocabulary development in preschool children. Reincisol., 3(6),
5787-5802. https://doi.org/10.59282/reincisol.v3(6)5787-5802 Cited by: 2
Wibowo, S., Wangid, M. N., & Firdaus, F. M. (2025). The relevance of Vygotsky's constructivism learning
theory with the differentiated learning primary schools. Journal of Education and Learning (EduLearn),
19(1), 431-440. https://doi.org/10.11591/edulearn.v19i1.21197 Cited by: 290
Yang, J., Lin, Y., & Hsu, C. (2025). Promoting peer interaction and acceptance among students with special
needs through an experiential learning program. Children, 12(5), 543.
https://doi.org/10.3390/children12050543
Zheng, Y., & Miller, A. (2025). Feasibility and acceptability of gamified cycling exercise for residents in a
long-term  care  home: A  qualitative  study. PLOS  Ome, 20(11), e0335679.
https://doi.org/10.1371/journal.pone.0335679



https://doi.org/10.1080/10494820.2019.1570279
https://doi.org/10.59282/reincisol.v3(6)5787-5802
https://www.google.com/search?q=https://doi.org/10.11591/edulearn.v19i1.21197
https://doi.org/10.3390/children12050543
https://www.google.com/search?q=https://doi.org/10.1371/journal.pone.0335679

Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

Chapter 3
The Effectiveness of SULOH (Surah Lazim Ohsem)
Learning Module to Overcome of Errors in the Subject of
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ABSTRACT

This study aims to investigate the effectiveness of SULOH Learning Module to overcome
of errors in the subject of 22 Surah Lazim of the Holy Quran. Various studies revealed that
learners committed errors that led to changing the intended meaning of holy verse while
reciting the 22 Surah Lazim Holy Quran orally. Based on this problem, the current study
investigates this issue using the descriptive approach of research design and convenience
sampling method. Four hundred (400) questionnaire forms and survey were distributed
among new learners from 1 January 2023- 31 December 2025 who want to learn of recitation
and memorizing the Holy Quran. The questionnaire was divided into 2 sections. The first
sections included information about learners’ to investigate the reasons for changing the Holy
Quran meaning and the second is to analyze the effectiveness of using SULOH learning
module during learning classes. SPSS PC+ was utilized to analyze the data collection by
using 5 Likert scale. The results showed that the students did not appropriately memorize
the verses. The results indicated that learners do not understand Arabic Language
adequately. This issue represents the main reason for changing the meaning during the
reciting of the Holy Quran. The study was found that the SULOH learning module is effective
to improve the learners performance. Thus, the study propose some recommendations to treat
such causes. They overcome the challenges by referring back to the Qur’an, ask someone
to examine, recall, relate to real-life situation, join religious classes, befriending people that
motivate, encouragement from family, rememorize and reflect, listening to Qur’anic
recitation, do spiritual activities, aware of priority, forgetfulness as inspiration, tawakkal
and fixed schedule for memorization & recitation. The contribution of study is using these
SULOH learning module & methods help them in recitation and memorizing Qur’an while
dealing with these challenges, which they manage to overcome them.

Keywords: Reason of Errors, Changing the Meaning, Memorizing Holy Quran, Readiness
of Learners, Islamic Education

1. INTRODUCTION

The Qur’an was revealed to the Prophet Muhammad Peace Be Upon Him (PBUH) in Arabic for
more than 1400 years ago, to guide us through life. As the Prophet’s mu jizat, it functions as the
main source of Islam along with hadith; and reading it is commended as an act of worship:
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“Indeed, those who recite the Book of Allah and establish prayer and spend [in His cause] out of
what We have provided them, secretly and publicly, [can] expect a profit that will never perish”
(Fatir: 29). Furthermore, there is the guarantee from the Allah Almighty that the contents of the
Qur’an will be forever preserved, as stated in the ayat below: “Indeed, it is We who sent down the
Qur'an and indeed, We will assuredly guard it (from corruption)” (Al-Hijr: 9).

Many educational institutions has approved several courses for its students in memorizing the Noble
Quran. It has become essential to study this topic. Very few specific studies and research have given
direct attention to this topic. This study aims to investigate the causes of these errors, to eradicate or
at least reduce them to the greatest possible extent, and this study contributes to improving the
performance of students or learners in memorizing the Holy Quran. It is hoped that the outcome of
this study will be helpful to other educational institutions and centers for memorizing the Holy
Quran throughout Malaysia.

2. RESEARCH OBJECTIVES

2.1 To investigate the true causes of errors that change the meaning while reciting the memorization
of the Noble Quran from students/learners.

2.2. Toanalyze the effectiveness of SULOH (22 Surah Lazim OHSEM) as a learning module before
and after teaching and learning class by teachers.

3. LITERATURE REVIEW

Some of the Religious Forebears took a longer amount of time to complete the Qur’an as some of
them went into a deep reflection of the readings and its meanings, some of them were preoccupied
with spreading knowledge and other work for the sake of Islam. Hence, the amount of recitation
should not be a burden as one must accomplish what is expected of him ((Nik Abdullah et al.,
2017; Al-Nawawi, 2003). Deliberately forgetting the Qur’an because of laziness and carelessness
due to worldly matters is a sin. However, forgetting because of weak memory is forgiven as it is
one of the human characteristics (Nik Abdullah et al., 2017). Lastly, the memorizers must retrieve
the information from memory stores by reciting it by heart. Once the process is done, they must
sustain it in their memory so that it would not lose (Nik Abdullah et al., 2017).

Scholars mentioned that the mistake in the Quran is of two types: an obvious mistake and
a hidden mistake. Ibn Al-Jazari stated in his book name Tambhid that the obvious mistake can be
divided into two types: A mistake which does not change the meaning and a mistake which change
the meaning. The hidden error is an error in Tajweed and its practices (Ibn Al-Jazari, 1985). This
type of error is divided into two types, mistake know by common reciters and mistake known only
by experts. This study will only focus on the first type for its importance, as it is a sin to commit
that kind of mistake if the reciter can learn. This study will apply the SULOH (22 Surah Lazim
Ohsem) in Holy-Quran as a learning module in Figure 1 to overcome the main issues of errors in
the subject of Holy Quran recitation & memorization among learners.
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Figure 1: SULOH Learning Module
Source: Geng Ngaji Global (2025)

4. METHODOLOGY
4.1. Research Design

The study adopted mix research method of the quantitative & qualitative studies, which used an
exploratory method to meet the research objectives mentioned above .

42.Sampling Design

This research will apply the convenience sampling design which involved 400 respondents. Its focuses
on designing a new model to deal with errors that change the meaning during the recitation of the
memorized verses and try to prevent it before the recitation. In the same time, its depends on a
new study that enable us to obtain accurate information, through communication with teachers and
students/learners during the period of the recitation, as well as through the use of inductive
questionnaire-based on statistical analysis.

4.3. Instruments of study

The instruments of study will use the standard of short questionnaire that distribute to a learners before
and after the process of teaching and learning.

S. RESULT & DISCUSSION
The result from the preliminary survey form of study to a new learner’s show in Table 1 below. Its

very importance to the teachers for investigating the level of learner’s understanding and level of
memorization for the selected in Surah Lazim.
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Table 1: The Result for Preliminary Survey Form of Study to a New Learner’s (N=400)

Item Correct Incorrect Answer/
Answer/(percentage) (percentage)

1 50 (12.5) 350 (87.5)

2 70 (17.5) 330 (82.5)

3 65 (16.3) 335 (83.8)

4 55 (13.8) 345 (86.2)

5 75 (18.8) 325 (81.3)

Source: Geng Ngaji Global (2025)
Table 2 below show the result of survey from the effectiveness of the SULOH (Surah Lazim
Oshem) learning module before and after during the teaching and learning process from 1 January

2023- 31 December 2025.

Table 2: The effectiveness of the SULOH (Surah Lazim Oshem) Learning Module

Group of Result Score of the Survey Passing Performances of Learners with using SULOH
Learners/No  of Learning Module

learners Before class After class Percentage Improvement
1%t Group/80 10 respondents 25 respondents (15 respondents) — 150.0%
2" Group/80 13 respondents 28 respondents (15 respondents ) — 115.0%
3 Group/80 18 respondents 33 respondents (15 respondents) — 83.3%
4™ Group/80 20 respondents 37 respondents (17 respondents) — 85.0%
5% Group/80 25 respondents 48 respondents (23 respondents) — 92.0%
TOTAL/400

Source: Geng Ngaji Global (2025)

The researchers found that the strong evidence of SULOH learning module are more effectiveness
to improve the causes of these errors in recitation of the Surah Lazim in Holy Quran. The findings
of study show that the some percentage of learners improvement before and after using SULOH
learning modules for 5 different groups of respondents.

6. CONCLUSION

The outcomes of this study was to ascertain the primary factors contributing to errors that alter the
intended meaning during the recitation of the Holy Quran. The study's findings indicate that a
significant factor contributing to errors in the recitation of the Holy Quran is the insufficient skill
level in the Arabic language among learners. The researchers are proposed to all learners to use the
SULOH Learning Module as reference and also followed any Holy Quran classes as offered by the
recognize of teachers.
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ABSTRACT

The structural integrity of reinforced concrete infrastructure in Malaysia is increasingly
compromised by aggressive tropical stressors, material aging, and geotechnical factors such as
peat soil settlement. As the nation transitions toward the Construction 4.0 paradigm, the reliance
on subjective manual visual inspections is being replaced by automated diagnostic frameworks.
This research details the development of a hybrid computer vision (CV) and deep learning (DL)
system tailored to Malaysian engineering standards (CIDB CIS 7:2021, JKR Building Condition
Inspection Handbook, and MS 1195). The proposed framework integrates image preprocessing
specifically Contrast Limited Adaptive Histogram Equalization (CLAHE) and Gaussian
filtering with a Convolutional Neural Network (CNN) based on the ResNet18 architecture. The
system categorizes structural elements (beams, columns, and walls) with an overall accuracy of
0.8889 and classifies crack severity (Light, Medium, Severe, and Very Severe) with an accuracy
of 0.8170. By aligning automated outputs with mandatory national guidelines, this study
provides a robust technological foundation for objective, scalable infrastructure management in
Malaysia.

Keywords: Crack Detection, Crack Classification, Malaysian, Image Preprocessing, Structural
Health Monitoring

1. INTRODUCTION

Reinforced concrete (RC) structures form the backbone of Malaysia's modern infrastructure.
However, these structures are continuously exposed to environmental stress and service loads that
trigger damage mechanisms such as corrosion, thermal expansion, and differential settlement
(Golewski, 2023). Cracks are the primary indicators of structural distress. In the Malaysian context,
the assessment of these defects is governed by several regulatory documents, including the
Construction Industry Development Board (CIDB) CIS 7:2021, the Jabatan Kerja Raya (JKR)
Building Condition Inspection Handbook, and Malaysian Standard MS 1195 (Construction Industry
Development Board, 2021; Jabatan Kerja Raya, 2018).

The CIDB focuses primarily on workmanship quality assessment, enforcing a zero-tolerance
policy for visible cracks on finishes as part of the Quality Assessment System for Building
Construction Works (QLASSIC) (Construction Industry Development Board, 2021). Conversely,
JKR provides a framework for post-construction inspection, linking crack width to maintenance
urgency through a severity-based classification system (Jabatan Kerja Raya, 2018). These standards
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are vital, yet implementation remains dependent on manual visual surveys, which are labor-intensive
and subjective (Uveges et al., 2021).

Furthermore, the geotechnical landscape of West Johor, specifically areas like Parit Raja and
Muar, presents unique challenges due to tropical peat soil. High compressibility and prolonged
settlement behavior lead to foundation movements that manifest as visible cracks in superstructures
(Pathan et al., 2021). To address these limitations, this research proposes a hybrid framework
integrating computer vision preprocessing with deep learning classification to enhance the accuracy
and reliability of surface defect identification in localized conditions.

2. LITERATURE REVIEW

The progression of structural crack detection has transitioned from basic human observation to
advanced artificial intelligence integration (Uveges et al., 2021). Traditional methods like visual
inspection and crack width gauges are low-cost but limited by human error and subjectivity (Sayyaf
et al., 2022). Modern solutions, including UAV-based inspection and deep learning, offer non-
contact, rapid, and objective measurements (Dorafshan et al., 2018).

2.1 Malaysian Maintenance Frameworks

In the Malaysian public sector, JKR is the primary authority for building maintenance. The JKR
(2018) handbook categorizes defects based on their impact on structural safety using a five-point
scale from "Very Good" (Grade 1) to "Very Critical" (Grade 5). While robust, this system struggles
with the sheer volume of assets and inconsistency in manual judgment (Woo et al., 2023).
Distinguishing between structural cracks in columns and cosmetic hairline cracks in wall plaster is
prone to error during walk-through surveys (Hamoda et al., 2024).

2.2 Computer Vision and Deep Learning

Deep learning, specifically Convolutional Neural Networks (CNNs), has revolutionized the field by
enabling automated feature extraction (Cha et al., 2017). Architectures like ResNet utilize residual
connections to overcome the vanishing gradient problem, capturing subtle features of fine cracks
(Li et al., 2019). Recent Malaysian studies have explored technologies like the DeepSeg-CrackNet
for pavement analysis (Ali et al., 2025). However, a gap remains for a robust system that explicitly
aligns CNN outputs with the qualitative severity thresholds defined by JKR and CIDB.

3. METHODOLOGY

The proposed framework is a sequential processing pipeline consisting of dataset acquisition, image
preprocessing, and CNN model training is presented in Figure 1.
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Figure 1 The General System Design for Automated Crack Detection and Classification

3.1 Dataset Acquisition and Annotation
A hybrid dataset of over 100,000 images was utilized, sourced from public repositories
(SDNET2018, Mendeley) and local field surveys in Johor (Dorafshan et al., 2018; Ozgenel, 2019).

Images were annotated into four severity levels based on JKR (2018) guidelines:

Table 1. Severity bands used in this study and corresponding inspection actions.

Severity

Class Width range Interpretation in this study Inspection action

. . Record and monitor during routine
. Cosmetic cracks or minor . . .
Light <0.1 mm inspection. Repair if appearance, water
surface defects . . A
ingress, or finish quality is affected.

Minor structural movement or Prompt inspection and local repair planning.

Medium  0.1-2.0 mm . . R Monitor progression and environmental
developing serviceability issue

exposure.
Severe 2.0-5.0 mm Noticeable structgral movement Urgen.t engineering 1gspect}on and
or clear distress prioritised remedial action.
. . I i fi i
Very > 5.0 mm Major structural distress mmediate sa ety review and urgent
Severe intervention.

3.2 Image Preprocessing Pipeline

Preprocessing is explicitly classical. The readable draft and slides converge on a sequence of
resizing to 224 X 224 pixels, grayscale conversion, noise filtering, contrast enhancement with
CLAHE, edge detection, morphological refinement, and threshold-based crack isolation. This stage
is central rather than cosmetic. It tries to suppress lighting and surface artefacts before classification
and to preserve boundary information that is relevant to visual severity inference. Reviews of crack
vision methods consistently argue that this kind of preprocessing remains useful even in deep
learning pipelines, especially when datasets are heterogeneous and low-contrast cracks matter
(Nyathi et al., 2024; Yuan et al., 2024).
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3.3 Data Augmentation

The augmentation scheme in the proposal slides is unusually careful, which is a strength. Rotation
is limited to £30° with crop, translation to =10% of image size, brightness to £20% intensity, gamma
to 0.9 to 1.1, Gaussian noise to p = 0 and ¢?> = 0.01, and salt-and-pepper noise to density < 0.005.
Horizontal and vertical flipping are allowed. Scaling and zooming are explicitly excluded because
they distort crack width. That is methodologically important because this project links classes to
crack-width bands. Any augmentation that changes apparent width would contaminate the label
logic.

3.4 CNN Architecture and Training

The model-development slides show a standard CNN classification pipeline, while the training
slides show a 70% training, 20% validation, and 10% test split, dataset splitting, iterative training,
validation monitoring, early stopping, and model selection. Evaluation uses accuracy, precision,
recall, F1-score, and confusion matrices, which is the correct minimum for multi-class severity work

because overall accuracy alone can hide dangerous failure modes in rare or critical classes
(BaniMustafa et al., 2023; Zhuang et al., 2025).

4. RESULTS AND DISCUSSION
4.1 Structural Element Classification

The system was tested for its ability to distinguish between beams, columns, and walls. Element
classification achieved an overall accuracy of 0.8889.

Table 2 Confusion Matrix for Structural Element Classification

True \

. Beam Column Wall Precision Recall F1
Predicted
Beam 144 6 0 0.9931 0.9600 0.9763
Column 1 125 24 0.8333 0.8333 0.8333
Wall 0 19 131 0.8451 0.8733 0.8590

Beams achieved the highest precision (0.9931), suggesting the CNN effectively learned the
horizontal crack patterns associated with flexural stress. Beam is rarely confused, whereas Column
is misclassified as Wall 24 times and Wall is misclassified as Column 19 times. This is plausible
because beams often preserve stronger geometric context in photographs, while columns and walls
can share similar concrete textures and framing when the crack dominates the crop.

4.2 Crack Severity Classification

The severity classification module reached an overall accuracy of 0.8170.

Table 3 Per-Class Severity Metrics

Class Label Precision Recall F1-Score
Light 0.8167 0.8750 0.8448
Medium 0.7807 0.7946 0.7876
Severe 0.8000 0.7857 0.7928
Very Severe 0.8750 0.8125 0.8426

The "Very Severe" category showed the highest precision (0.8750), which is critical for
identifying structural hazards. The high recall for "Light" cracks (0.8750) validates the efficacy of
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CLAHE preprocessing in enhancing hairline fissures below 0.1 mm. The qualitative pattern is
important. The model performs best at the extremes, Light and Very Severe, and less well in the
middle categories. That is consistent with the broader literature, where adjacent severity levels are
harder to separate because they overlap in texture, continuity, contrast, and apparent width
(BaniMustafa et al., 2023; Nyathi et al., 2024; Zhuang et al., 2025).

4.3 Training and Convergence

The ResNetl8 model demonstrated rapid convergence. Starting with a mini-batch accuracy of
35.94% at the first iteration, the model achieved 89.06% accuracy by iteration 320 (Epoch 10).
Validation loss decreased from 5.22 to 0.32, indicating stable learning without significant
overfitting.

Table 4 CNN Training Iteration Profile

Epoch Iteration Mini-batch Accuracy Validation Accuracy Validation Loss
1 1 35.94% 61.56% 5.2235
5 150 85.94% 84.44% 0.4329
10 320 89.06% 89.11% 0.3266

5. CONCLUSION & RECOMMENDATION

Crack inspection benefits from being framed as a hybrid computer vision and deep learning problem
rather than as a choice between classical preprocessing and end-to-end CNN classification. In this
study, preprocessing improves crack visibility and preserves geometry, while the CNN translates
those inputs into severity and element classes that are closer to inspection decisions than simple
binary detection (User-supplied manuscript, 2026; User-supplied slides, 2026).

The reported metrics are strong enough to support proof-of-concept confidence. A macro F1
of 0.8170 for four severity bands is credible given the difficulty of separating neighbouring
categories, and a macro F1 of 0.8895 for structural-element classification suggests that contextual
classification is already relatively robust. The most useful contribution, however, is the standards-
linked framing. Many vision systems stop at crack presence detection. This study goes further by
mapping outputs to severity bands that can support triage within Malaysian inspection practice
(Construction Industry Development Board Malaysia, 2021).

Three recommendations follow. First, future work should report dataset size, class balance,
optimiser, and full confusion matrices. Second, severity labels should be tied wherever possible to
measured crack widths rather than image-only judgement. Third, the pipeline should be validated
on more local Malaysian structures under realistic lighting, weathering, and surface-finish
conditions before operational deployment. Without those steps, the method is promising and useful
for research-led inspection support, but not yet fully decision-grade for unsupervised field use
(Nyathi et al., 2024; Wu et al., 2025; Zhuang et al., 2025).

REFERENCES

Ali, H., Sophian, A., Gunawan, T. S., & Qadri, S. A. A. (2025). Pavement Distress Analysis in Malaysia: A
Novel DeepSeg-CrackNet Model for Crack Detection and Characterization Using Real-World Data.
Journal of Informatics and Web Engineering, 4(3), 1-23.

Wu, Y., Li, S, Li, J,, Yu, Y., Li, J., & Li, Y. (2025). Deep learning in crack detection: A comprehensive
scientometric review. Journal of Infrastructure Intelligence and Resilience, 4(3), 100144.
doi:10.1016/j.iintel.2025.100144

Zhuang, H., Cheng, Y., Zhou, M., & Yang, Z. (2025). Deep learning for surface crack detection in civil
engineering: A comprehensive review. Measurement, 248, 116908.

18



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

doi:10.1016/j.measurement.2025.116908

Hamoda, A., Ahmed, M., Ghalla, M., Liang, Q. Q., & Abadel, A. A. (2024). Stress distribution and material
performance in reinforced concrete. International Journal of Concrete Structures and Materials,
18(1), 12-25.

Yuan, Q., Shi, Y., & Li, M. (2024). A review of computer vision-based crack detection methods in civil
infrastructure: Progress and challenges. Remote Sensing, 16(16), 2910. doi:10.3390/rs16162910

Golewski, G. L. (2023). The phenomenon of cracking in cement concretes and reinforced concrete structures:
A review. Buildings, 13(3), 765.

Woo, S. S., et al. (2023). Deep learning for assessing severity of cracks in concrete structures. International
Journal of Computers, Communications & Control, 18(1),4977.

BaniMustafa, A., AbdelHalim, R., Bulkrock, O., & Al-Hmouz, A. (2023). Deep learning for assessing severity
of cracks in concrete structures. International Journal of Computers Communications & Control,
18(1), Article 4977. doi:10.15837/ijccc.2023.1.4977

Sayyaf, S., et al. (2022). Accuracy of crack width predictions for reinforced concrete bending members.
Engineering Structures, 196, 1-15.

Construction Industry Development Board (CIDB) Malaysia. (2021). Construction Industry Standard (CIS)
7:2021: Quality Assessment System for Building Construction Works (QOLASSIC). CIDB Malaysia.

Pathan, S. M., Memon, M. B., & Yang, Z. (2021). Geotechnical properties and settlement behavior of tropical
peat soil in peninsular Malaysia. Malaysian Journal of Soil Science, 25(1), 112—128.

Uveges, B. T., et al. (2021). Structural crack detection and recognition based on deep learning. Applied
Sciences, 11(6), 2868.

Li, S., Zhao, X., & Cao, G. (2019). Deep learning for concrete crack detection: A review. Structural Health
Monitoring, 18(4), 1120-1145.

Ozgenel, C. F. (2019). Concrete crack images for classification (Version 2). Mendeley Data.

Shorten, C., & Khoshgoftaar, T. M. (2019). A survey on image data augmentation for deep learning. Journal
of Big Data, 6, 60.

Dorafshan, S., Thomas, R. J., & Maguire, M. (2018). SDNET2018: An annotated image dataset for non-contact
concrete crack detection using deep convolutional neural networks. Data in Brief, 21, 1664—1668.

Jabatan Kerja Raya (JKR) Malaysia. (2018). Handbook for Conditions Inspection: Building Conditions
Inspection (Handbook 1). JKR Malaysia.

Cha, Y. J., Choi, W., & Biiyiikoztiirk, O. (2017). Deep learning-based crack detection using convolutional
neural networks. Automation in Construction, 82, 146—158.

19



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

Chapter S
iPRO-Huffaz Model: An Integrated TVET-Tahfiz
Model for Future-Ready Islamic Professionals

Marina Abu Bakar'*, Mohamad Fazali Ghazali?>, Hanizan Shaker Hussain?,
Syazwani Yahya* & Tazifuzin Azmi®

'Academy of Contemporary Islamic Studies (ACIS)
Universiti Teknologi MARA Perlis (UiTMPs)

?Kulliyah of Islamic Finance, Management Sciences and Hospitality
Universiti Islam Antarabangsa Sultan Abdul Halim Mu’adzam Shah (UniSHAMS)
3School of Computing, Faculty of Computing and Engineering
QUEST International University (QIU)

“Faculty of Information and Communication Technology
Universiti Tunku Abdul Rahman (UTAR)

SGIATMARA Negeri Pulau Pinang

*marinaab@uitm.edu.my

ABSTRACT

The integration of Technical and Vocational Education and Training (TVET) with tahfiz
education has emerged as a strategic approach to address employability challenges among tahfiz
graduates while supporting holistic human capital development aligned with Industrial
Revolution 5.0 and national agendas. Despite the increasing number of tahfiz institutions in
Malaysia, many graduates continue to face limited employment opportunities due to insufficient
technical and vocational competencies. In Kedah, several institutions have initiated TVET—
Tahfiz integration programmes, however, implementation remains fragmented and constrained
by infrastructural, financial, and governance limitations. Therefore, this study aims to identify
the major challenges in implementing TVET-Tahfiz integration and develop a strategic
framework to strengthen TVET-Tahfiz education in Kedah. This study employed a qualitative
research design using semi-structured interviews involving administrators, instructors, students,
and industry experts from six selected institutions in Kedah. The collected data were analysed
thematically using ATLAS.ti software. The findings revealed several critical challenges,
including the absence of a standardised curriculum, limited infrastructure and training facilities,
shortage of dual-skilled instructors, insufficient financial support, and negative societal
perceptions towards TVET pathways. The study developed the iPRO-Huffaz Model, which
comprises eight strategic components, including the establishment of the Kedah TVET-Tahfiz
Council, the “One Tahfiz One Skill” policy, integrated curriculum standardisation, dual-skilled
teacher development, sustainable financing through zakat, waqf, and CSR, infrastructure hubs,
industry collaboration, and public awareness campaigns. The model contributes to transforming
tahfiz institutions into future-ready talent ecosystems capable of producing highly skilled,
ethical, and employable Islamic professionals.

Keywords: TVET-Tahfiz Integration, Islamic Vocational Education, Human Capital
Development, Employability, iPRO-Huffaz Model
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1. INTRODUCTION

Technical and Vocational Education and Training (TVET) has become an increasingly important
agenda in strengthening national economic competitiveness and developing highly skilled human
capital in Malaysia (Adams & Cheah, 2022). The Malaysian government has continuously
emphasized TVET development through various national policies, including the New Industrial
Master Plan 2030 (NIMP 2030), Industrial Revolution 4.0 and Industrial Revolution 5.0 initiatives.
According to the Malaysian Budget 2024, RM6.8 billion was allocated to strengthen the TVET
sector, including RM 100 million for professional certifications and industry collaboration initiatives
(Ministry of Finance Malaysia, 2023).

At the same time, tahfiz education institutions continue to expand rapidly in Malaysia,
particularly in Kedah, where there is a significant number of tahfiz institutions. However, many
tahfiz graduates still face employability challenges due to limited exposure to technical and
vocational competencies (Norsalim et al., 2021; Ngatiman et al., 2023). The integration of TVET
and tahfiz education is therefore viewed as a strategic and innovative approach capable of producing
holistic graduates who are not only strong in religious knowledge but also equipped with industry-
relevant skills (Samadi et al., 2022; Yusak et al., 2022).

Despite several early initiatives by institutions such as MARA and GIATMARA, the
implementation of TVET-Tahfiz integration remains fragmented and inconsistent (Berita Harian,
2024). Existing challenges include lack of infrastructure, shortage of qualified instructors, limited
financial support, negative societal perceptions, and absence of standardised curriculum frameworks
(Ismail & Abiddin, 2014; Kamarzaman et al., 2025). Hence, this study proposes the iPRO-Huffaz
Model as a strategic framework to strengthen the integration of technical and vocational education
with tahfiz institutions in Kedah.

2. LITERATURE REVIEW

The integration of Technical and Vocational Education and Training (TVET) with tahfiz education
has increasingly attracted scholarly attention in Malaysia due to the growing need for holistic human
capital development that combines religious knowledge with technical and vocational competencies.
TVET is widely recognised as an important mechanism for producing a highly skilled workforce
capable of meeting industrial and technological demands in the era of Industrial Revolution 4.0 and
Industrial Revolution 5.0 (Adams & Cheah, 2022; Mustapha & Hussain, 2022). In line with this
aspiration, the Malaysian government has strengthened its commitment towards TVET development
through national policies such as the New Industrial Master Plan 2030 (NIMP 2030) and various
industry-driven initiatives.

Tahfiz education institutions in Malaysia have also expanded significantly over the years,
particularly in states such as Kedah. However, previous studies have highlighted that many tahfiz
graduates continue to face employability challenges due to limited technical exposure and
insufficient vocational competencies (Norsalim et al., 2021; Ngatiman et al., 2023). Samadi et al.
(2022) and Yusak et al. (2022) argued that integrating TVET into tahfiz education can provide
students with practical skills while maintaining strong Islamic values and religious identity. Such
integration is viewed as a strategic effort to produce balanced graduates who are spiritually
grounded, technically competent, and industry-ready.

Several studies have identified major challenges in implementing TVET—-Tahfiz integration.
Among the most significant issues are inadequate infrastructure and limited training facilities within
tahfiz institutions (Abd Hamid et al., 2023; Kamarzaman et al., 2025). Many tahfiz centres lack
technical workshops, laboratories, and digital learning facilities required for effective vocational
education. In addition, the shortage of qualified instructors with expertise in both Islamic education
and technical training remains a major barrier to successful integration (Ismail & Abiddin, 2014;
Amin et al., 2023).
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Financial constraints have also been consistently highlighted in previous literature. Most
tahfiz institutions rely heavily on public donations and inconsistent funding sources, limiting their
ability to provide adequate facilities and technical resources (Jusoh et al., 2024). Furthermore,
societal stigma towards TVET as a second-class educational pathway continues to negatively affect
students’ and parents’ acceptance of vocational education (Yeap et al., 2021).

Another critical issue discussed in the literature is the lack of standardised curriculum
frameworks for TVET-Tahfiz integration. Existing programmes are often implemented
independently by institutions without comprehensive coordination or consistent educational
standards (Subramaniam et al., 2020). Scholars have therefore emphasised the need for a holistic
and integrated framework that combines Islamic education, technical skills, STEM elements,
industry collaboration, and sustainable governance structures (Razik et al., 2021; Hanafi et al,,
2023).

Despite the increasing number of studies discussing TVET and tahfiz education separately,
research focusing specifically on strategic integration models within the context of Kedah remains
limited. Existing studies have primarily focused on implementation challenges rather than
developing a comprehensive and scalable integration framework. Therefore, this study addresses
the gap by proposing the iPRO-Huffaz Model, which integrates technical education, Islamic values,
industry collaboration, and sustainable financing mechanisms into a structured ecosystem for future-
ready Islamic professionals.

3. METHODOLOGY

This study adopted a qualitative research design to examine the challenges, effectiveness, and
strategic strengthening of TVET-Tahfiz integration in Kedah. Semi-structured interviews were
conducted involving administrators, instructors, students, parents, and industry practitioners from
selected TVET and tahfiz institutions in Kedah.

The study involved six institutions; Institut Kemahiran MARA (IKM) Alor Setar, Tahfiz
Vokasional Ahmadiah, Akademi Latihan Islam Darul Aman (ALIM), Kolej KEDA, Kolej Komuniti
Bandar Darulaman, and GIATMARA Pendang. Data collection was conducted through face-to-face
interviews and discussions with experts.

The collected data were analysed using thematic analysis with the assistance of ATLAS.ti
software. To ensure validity and reliability, triangulation of sources and participant verification
procedures were applied during the analysis process.

4. RESULTS AND DISCUSSION

The findings indicate that TVET-Tahfiz integration possesses strong potential in improving
employability, socio-economic mobility, and holistic human capital development among tahfiz
graduates. However, several implementation challenges were identified, including inadequate
infrastructure, lack of dual-skilled instructors, financial constraints, societal stigma, and the absence
of standardised curriculum frameworks (Abd Hamid et al., 2023; Amin et al., 2023; Yeap et al.,
2021).

A significant new finding of this study is the identification of an institutional imbalance
between religious integration and technical ecosystem readiness. Institutions such as ALIM and
Tahfiz Vokasional Ahmadiah demonstrated stronger contextual integration of Islamic values within
technical education, yet faced limitations in technological infrastructure and industrial exposure. In
contrast, mainstream TVET institutions such as IKM and GIATMARA possessed more advanced
technical ecosystems, stronger industrial networking, and better STEM facilities, but lacked formal
integration of Islamic educational components. This finding suggests that the core challenge of
TVET-Tahfiz integration is not merely curriculum integration, but the absence of a balanced
ecosystem capable of simultaneously sustaining religious, technical, and industrial dimensions.
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Additionally, the study discovered that STEM integration within TVET—-Tahfiz education
remains largely symbolic rather than operational. Although STEM elements are acknowledged in
institutional aspirations, actual implementation is constrained by limited specialised facilities,
shortage of qualified STEM educators with Islamic educational understanding, and weak alignment
between Tahfiz learning structures and IR 4.0 and 5.0 competencies (Norsalim et al., 2021; Hanafi
et al., 2023). This study therefore emphasises that successful STEM integration in Tahfiz institutions
requires not only curriculum reform, but also governance coordination, industry collaboration,
Islamic value integration, sustainable financing, and dual-skilled human capital development. Based
on the findings, the study developed iPRO-Huffaz Model comprising eight innovative components:
Establishment of Kedah TVET-Tahfiz Council
One Tahfiz One Skill Policy
Standardised Integrated Curriculum
Dual-Skilled Teacher Development Programme
Sustainable Financing through Zakat—Waqf—CSR
Shared TVET-Tahfiz Infrastructure Hubs
Industry Collaboration and Apprenticeship Programmes
TVET-Tahfiz Rebranding and Public Awareness Campaign

PRI WD =

The proposed model as in Figure 1 offers a scalable ecosystem capable of transforming tahfiz
institutions into future-ready talent ecosystems aligned with the Kedah Development Plan 2035, the
Cordoba of Kedah (CoK) Agenda, The Greater Kedah 2050, IR 5.0, and Maqasid Shariah principles.

5. CONCLUSION AND RECOMMENDATION

In conclusion, the integration of TVET and tahfiz education represents a strategic transformation
capable of strengthening Islamic education, enhancing employability, and supporting sustainable
socio-economic development. The proposed iPRO-Huffaz Model provides a comprehensive
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ecosystem that integrates religious education, technical skills, industry collaboration, and Islamic
social finance mechanisms.

The model consists of eight key strategic components, namely the establishment of the Kedah
TVET-Tahfiz Council, the “One Tahfiz One Skill” policy, a standardised integrated curriculum, a
dual-skilled teacher development programme, sustainable financing through zakat, waqf, and
Corporate Social Responsibility (CSR), shared TVET-Tahfiz infrastructure hubs, industry
collaboration and apprenticeship programmes, as well as TVET-Tahfiz rebranding and public
awareness campaigns. These components collectively contribute towards the development of future-
ready Islamic professionals who are highly skilled, ethical, and competitive in the modern
workforce.

Future research may further evaluate the effectiveness and long-term impact of the iPRO-
Huffaz Model using quantitative and mixed-method approaches. Comparative studies involving
other Malaysian states or international Islamic educational institutions are also recommended to
strengthen the scalability and adaptability of the model in different socio-economic and educational
contexts.
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ABSTRACT

Purpose: The purpose of this study is to analyze the empirical study on cybercrime, an
emerging threat to banking sectors in Malaysia. This study investigates the significant
contribution of financial literacy, public awareness, ICT and technical tools, education and
law enforcement on the relationship of cybercrimes and combating the threat of cybercrime.
Design/methodology/approach: The impact of cybercrime incidents on organizational
performance is investigated by further exploring the moderating effects of effectiveness on
combating the threat of cybercrime. A sample of 123 banks employees from 12 commercial
banks in Malaysia was studied by using research survey design. The cross-sectional research
approach was applied with using the random sampling design with 123 respondents were
participated in this study. Findings: The financial literacy, public awareness, ICT and
technical tools, education and law enforcement incidents have negative/positive impact on
organizational performance effectiveness to combating the threat of cybercrime. Some
recommendations also proposed from research finding, banking industry and government
regulations. Limitations/implications: The present study focus on banking sector so its
finding cannot be generalized in other sectors. Further in depth comparative studies in other
sectors with different cultural and SOP policy reinforcement settings will help to authenticate
the research findings. Practical implications: Information security and public awareness
weakens the negative impact of cybercrimes on combating the threat of cybercrime, therefore
it is important for banks’ PR managers to set up more security financial literacy and education
to increase customers’ awareness on cybercrimes.

Keywords: Cybercrime, public awareness, organizational performance, internet security
system, criminal technology

1. INTRODUCTION

The fraud cases remained a dominant cyber threat in Malaysia's financial ecosystem in 2024,
according to the Securities Commission (SC). SC in the Capital Market Stability Review 2024, It
noted that while technological advancements have enhanced efficiency and accessibility in capital
markets, they have also introduced new challenges, particularly in cybersecurity show in figure 1
below. The continued cases of fraud highlight the need for heightened vigilance against suspicious
groups and individuals to mitigate financial risks Beyond fraud, other commonly observed incidents
include intrusion attempts and malicious code attacks, underscoring the persistent and evolving
threat landscape. According to the SC, global observations indicate that financial industries continue
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to rank among the most frequently targeted sectors for reported cyber incidents. To address this, the
SC mentioned many institutions have adopted artificial intelligence (Al) for fraud detection and
predictive analytics, enhancing efficiency in customer service.

Cyber incidents

Comparison of
iNncidents reported in
1Q 2025 and 20 2025

1,126

103 101 89

Intrusion Data Intrusion

breach attempt

Breakdown of fraud incidents in 2Q 2025

e ) RS D .3

Phishing Bogus Busnness
email mail
compromlse

Fraud Impersonation Job Love/
site and spoofing scam parcel scam

Source: Malaysia Computer Emergency Response Tea e STargraphics
(MyCert) Cyber Incident Quarterly Summary Report - 20 2025

Figure 1: Cyber Incidents in Malaysia

2. RESEARCH OBJECTIVES

The main general objective of this study is to investigate the public awareness on cybercrime that
an emerging threat to banking sectors in Malaysia. In line with the main of research objectives stated
the following of specific objectives;
1. To analyze the public awareness on cybercrime an emerging among customers banking
sectors in Malaysia
2. To investigate the relationship between the factor of financial literacy, factor of public
awareness, ICT tools and Prevention Techniques, factor of education and law of
enforcement on combating the threat of cybercrime in banking sectors.
3. To propose the strategies and solutions for the enhancing the public awareness on
cybercrime that an emerging threat to banking sectors in Malaysia.

3. LITERATURE REVIEW

The review of the literature provides a theoretical basis for emerging threats, as well as a discussion
of research issues. The researcher by Raghavan and Parthiban (2014), Cyber criminals have affected
various markets and the banking system is one of them that has encountered various kinds of
cyberattacks such as ATM fraud, identity theft, financial fraud, Denial of Service, clearly described
on their paper. According to Baker and Glasser (2005), the Internet is already turning into a global
network that brings together millions of computers located in different countries and exposes the
wide chances of obtaining and exchanging data that so many are now using for illegal acts due to
financial problems. Schell and Martin (2004) were characterized cybercrime as a technology-based
crime, a PC and a web-based crime involving governments, commercial enterprises, including
global citizens, and cybercrime, a system of piracy, free telephone calls, cyber-bullying, cyber-
terrorism and cyber-pornography.
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Figure 2: Type of cybercrimes in banking sector

Based on Figure 2 above as previous research by Dzomira (2016), as reflected above in this
findings, it concludes that knowledge of Internet banking neglect on the part of too many Southern
African banks is very poor.The banking activities requires full compliance of the standards and best
practices in risk management and internal control as conveyed by Rameli, Mohd-Sanusi, Mat-Isa
and Omar (2013). As the financial threat is getting susceptible and expensive, the Bank Negara
Malaysia has to impose the intact fraud risk management criteria to ensure the financial risk in
banking sectors is mitigated. All level of staff in banking sectors especially the frontlineras well as
the senior management level have to be provided a strategic initiative in protecting of any illegal
activities which may jeopardize their performance of work.

4. METHODOLOGY

The mixed method approaches that applied in this study.
1. Research Design — The quantitative method by using the cross-sectional research survey
approach is used and 123 samples from 180 questionnaires are distributed
2. Sampling Design — This study also encompasses the total population is 180 respondents
from 15 Banks under Association of Bank Negara Terengganu State.

In this study, the total respondents were 123 persons. The google form of questionnaire survey is
distributed from 16 April 2021 until 07 May 2021, there are 123 respondents are responding.

Table 1: Total Respondents of the Study

Areas Total Questionnaire Total
Distributed Questionnaire
Received
Affin Bank Berhad, Agro Bank Berhad, Alliance Bank Berhad, Google Form
Ambank (M) Berhad, Bank Islam Malaysia Berhad, Bank forwarded to BMs of
Kerjasama Rakyat M Berhad, Bank Simpanan Nasional, Bank 15 Banks under 123

Muamalat Malaysia Berhad, CIMB Bank Berhad, Hong Leong  Association of Bank
Bank Berhad, HSBC Bank Berhad, Maybank Berhad, RHB Malaysia, Terengganu
Bank Berhad ,UOB Bank Berhad, Public Bank Berhad State

Total 123
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5. RESULT & DISCUSSION

5.1. The result findings
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5.2 Hypothesis Analysis and Result Findings

The research finding and hypotheses analysis in this research such as:

Variable Hypothesis Results
) o The financial literacy have a significant relationship to
Financial Literacy combating the threat of cybercrime in banking system Accepted
) The public awareness have a significant relationship to
Public Awareness combating the threat of cybercrime in banking system Accepted
ICT Tools The ICT and technical tools ha\{e a sjgniﬁcqnt relationship to
combating the threat of cybercrime in banking system Accepted
Education/Training The education haye a.signiﬁc.ant relationship to combating the
threat of cybercrime in banking system Accepted
The law enforcement have a significant relationship to
Law Enforcement combating the threat of cybercrime in banking system Accepted

Source: Research findings (2024)

6. CONCLUSION & RECOMMENDATION

This research are promotes the a) Position cybersecurity as a digital transformation enabler; b)

Continue to invest in strengthening your security fundamentals ,
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leveraging integrated best-of-suite tools; d) Assessment, review and continuous compliance and ¢)
Leverage Al and automation to increase capabilities and capacity. There are several of
recommendations such as a) How can we protect ourselves against cybercrime, b) Position
cybersecurity as a digital transformation enabler, ¢) Continue to invest in strengthening your security
fundamentals, d) Maximize skills and tools by leveraging integrated best-of-suite tools, e)
Assessment, review and continuous compliance , and f) Leverage Al and automation to increase
capabilities and capacity.
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ABSTRACT

The rapid advancement of digital technologies such as the Internet of Things (IoT) and
cybersecurity has increased the need for educational approaches that effectively bridge
classroom learning with real-world industry practices. However, diploma students often
experience limited exposure to authentic industrial environments, causing difficulties in relating
theoretical concepts to professional applications. To address this challenge, this innovation
introduces Industry from Within, an alumni-driven educational framework designed to integrate
experiential industry knowledge into classroom learning through structured knowledge-sharing
sessions. The innovation involved 146 diploma students from the Computer and Mathematical
Sciences programs enrolled in the Digital Electronics course at Universiti Teknologi MARA
Johor Branch Segamat Campus. Three alumni with industry experience conducted online
knowledge-sharing sessions focusing on IoT applications, cybersecurity awareness, and career
development. Students perceived understanding was evaluated using a questionnaire adapted
from the standard university evaluation format. The findings demonstrated a significant
improvement in students’ perceived understanding, with the mean score increasing from 3.57
before the session to 4.52 after the session. The number of students reporting low or very low
understanding also reduced substantially. The innovation promotes industry-authentic learning,
scalable alumni engagement, and experiential education while supporting Sustainable
Development Goal 4 on quality education. /ndustry from Within demonstrates strong potential
as a sustainable and transferable educational innovation for higher learning institutions.

Keywords: Alumni-driven, Internet of Things, Cybersecurity, Knowledge-sharing, Diploma
students

1. INTRODUCTION

The rapid advancement of emerging digital technologies such as the Internet of Things (IoT),
cybersecurity, artificial intelligence, and interconnected systems has significantly transformed the
competencies expected from graduates in computing and technology-related disciplines. Modern
industries increasingly demand graduates who are not only equipped with theoretical knowledge,
but also capable of understanding real-world technological applications, professional practices, and
evolving workplace expectations (Towhidi & Pridmore, 2023). Consequently, higher education
institutions are under increasing pressure to create learning environments that better connect
classroom instruction with industry realities.

Despite these growing expectations, many diploma-level students continue to experience
limited exposure to authentic industrial environments, particularly within emerging technology
domains such as IoT and cybersecurity. Conventional classroom approaches often prioritize
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foundational and theoretical instruction, which may not fully reflect the applied and rapidly evolving
nature of technology-related professions (Ngatiman et al., 2023). As a result, students frequently
encounter difficulties in visualizing how classroom learning translates into real-world professional
practice, career pathways, and industrial problem-solving contexts.

Industry—academia collaboration has been widely recognized as an effective strategy for
addressing this educational gap through experiential and industry-informed learning approaches
(Kettunen et al., 2022). However, large-scale collaborations such as internships and long-term
industrial placements may require substantial institutional resources, coordination, and accessibility.
In this context, alumni engagement presents a more flexible and scalable alternative. As near-peer
professionals, alumni possess the ability to communicate industry experiences, workplace
expectations, and technological applications in ways that are relatable and motivating to students
(Burgess & Maughan, 2025). Prior studies have also highlighted that alumni engagement can
strengthen students’ motivation, confidence, and career awareness through authentic knowledge-
sharing experiences (Nabi et al., 2024).

To address these challenges, this innovation introduces Industry from Within, an alumni-
driven educational innovation designed to integrate industry-authentic learning into classroom
environments through structured knowledge-sharing activities. The innovation framework positions
alumni not only as guest speakers, but also as near-peer industry mentors capable of bridging
theoretical learning with professional technological practices. Implemented within a diploma-level
Digital Electronics course, the innovation focuses specifically on enhancing students’ exposure to
IoT applications, cybersecurity awareness, and career readiness.

This study aims to evaluate the effectiveness of the Industry from Within innovation in
improving students’ perceived understanding of IoT and cybersecurity concepts while also
examining students’ learning experiences and perceptions toward alumni-driven experiential
learning. Through this innovation, the study contributes to the growing discourse on sustainable,
scalable, and industry-integrated educational practices in higher education.

2. INDUSTRY FROM WITHIN FRAMEWORK

Industry from Within is an alumni-driven educational innovation framework designed to bridge the
gap between classroom learning and real-world industry practices within emerging technology
education. The framework integrates alumni engagement directly into formal teaching and learning
activities through structured knowledge-sharing experiences, particularly in the areas of IoT and
cybersecurity. Unlike conventional guest-sharing sessions that are often conducted as isolated or
informal activities, the framework positions alumni as near-peer industry contributors who actively
support experiential and industry-authentic learning within the classroom environment.

The framework consists of five interconnected stages, commencing with the engagement
of industry alumni currently working in technology-related fields. These alumni contribute
professional insights, workplace experiences, and practical technological perspectives pertinent to
current industrial environments. The second stage encompasses structured knowledge-sharing
session, where students are exposed to real-world applications, technological challenges, career
pathways, and workplace expectations through interactive educational sessions.

The third stage focuses on IoT and cybersecurity exposure, allowing students to cultivate
a deeper awareness and comprehension of emerging technological domains beyond conventional
theoretical instruction. These experiences prompt students to contextualize classroom knowledge
within genuine industrial environments. The fourth stage highlights student engagement, where
experiential interaction with alumni contributes to increased learning motivation, participation, and
confidence. Finally, the framework enhances career readiness by assisting students develop stronger
professional awareness and clearer understanding of future technological career pathways.
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Figure 1: The Proposed Industry from Within Framework

3. METHODOLOGY

This study utilized a quantitative descriptive approach to evaluate the effectiveness of Industry from
Within, an alumni-driven educational innovation integrated into a diploma-level Digital Electronics
course at Universiti Teknologi MARA Johor Branch Segamat Campus. The innovation involved
146 diploma students from the Computer Science and Mathematical Science disciplines. The
participants consisted of Semester 3 Computer Science students and final-semester Mathematical
Science students who were enrolled in the course during the implementation period.

The educational intervention was executed via an online alumni-delivered knowledge-
sharing session involving three alumni currently working in technology-related industries. Each
alumni speaker contributed based on their professional expertise, including IoT applications,
cybersecurity awareness, and technology-related career development. The session was designed to
complement classroom learning by exposing students to real-world technological practices,
workplace expectations, and industry experiences pertinent to emerging technology domains.
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Figure 2: The Online Alumni-delivered Knowledge-sharing Session

To evaluate the effectiveness of the innovation, data were collected using a structured
questionnaire adapted from the university’s standard teaching and learning evaluation instrument.
The questionnaire utilized a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). The instrument evaluated several aspects of the innovation, including students’ perceived
understanding of IoT and cybersecurity concepts before and after the session, and overall learning
experience throughout the knowledge-sharing session.

The collected data were analysed using descriptive statistical methods, including mean
scores, standard deviation, frequencies, and percentages. The findings were subsequently presented
through tables and graphical visualizations to illustrate students’ perceptions, learning experiences,
and the overall educational impact of the Industry from Within innovation.

4. RESULTS AND DISCUSSION

The implementation of the Industry from Within innovation demonstrated positive educational
impact, particularly in improving students’ perceived understanding of IoT and cybersecurity
concepts as well as boosting experiential learning within the classroom environment. The findings
indicate that alumni-driven knowledge-sharing sessions can serve as an effective educational
approach for bridging theoretical classroom instruction with authentic industry perspectives in
diploma-level technology education.
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One of the most notable findings was the improvement in students’ perceived
understanding following the implementation of the innovation. Prior to the knowledge-sharing
session, students reported a moderate level of understanding with a mean score of 3.57. Following
the intervention, the mean score increased significantly to 4.52, indicating stronger confidence and
conceptual understanding among students. In addition, the standard deviation fell from 1.33 to 0.66,
indicating greater consistency in students’ understanding after participating in the session.

A substantial shift was also seen in the distribution of students’ responses. Before the
educational intervention, a considerable number of students reported low or moderate understanding
of IoT and cybersecurity concepts. However, following the session, the number of students reporting
very high understanding increased significantly from 47 students to 87 students, while students
reporting low or very low understanding reduced considerably. These findings indicate that the
innovation successfully strengthened students’ exposure to emerging technology concepts through
industry-authentic learning experiences.

Overall, the Industry from Within framework demonstrates strong potential as a sustainable
and scalable educational innovation capable of strengthening industry-integrated learning,
experiential engagement, and career readiness among diploma-level students. The innovation also
highlights the value of alumni engagement as a practical approach for enriching technology-related
classroom learning through authentic industry exposure.

5. CONCLUSION AND RECOMMENDATION

This study presented Industry from Within, an alumni-driven educational innovation designed to
bridge the gap between classroom learning and real-world industry practices within diploma-level
technology education. The findings demonstrated that the innovation positively improved students’
perceived understanding of IoT and cybersecurity concepts while also strengthening experiential
and industry-authentic learning within the classroom environment. The improvement in students’
understanding following the knowledge-sharing session suggests that structured alumni engagement
can serve as a significant educational strategy for connecting theoretical learning with professional
technological practices.

In addition, the Industry from Within framework highlights the potential of alumni-driven
experiential learning as a sustainable and scalable educational innovation for emerging technology
education. By integrating alumni practitioners directly into formal teaching and learning activities,
the framework provides students with greater exposure to industry expectations, technological
applications, and career-related insights in a more relatable and accessible manner. The innovation
also demonstrates flexibility for adaptation across various technical and technology-related
disciplines within higher education institutions.

Despite these contributions, the study was limited to a single educational setting involving
diploma students from one institution. Furthermore, the findings were based primarily on students’
self-perceived understanding and learning experiences following the educational intervention.
Future studies may expand the implementation of the framework across different institutions,
disciplines, and educational levels to strengthen generalizability. Additional research may also
explore longitudinal educational impact, objective learning outcomes, and the integration of hybrid
or digital alumni-engagement platforms to further enhance industry-integrated experiential learning.
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ABSTRACT

This study presents Ular Tangga Bijak Bahasa, a gamified constructivist innovation
developed to enhance Malay language learning, particularly in morphology and syntax.
Conventional grammar instruction in schools often relies on memorisation, drills, and teacher-
centred approaches, resulting in low student motivation, weak conceptual understanding, and
limited classroom participation. To address these challenges, the traditional snakes-and-
ladders game was adapted into an interactive educational tool integrating gamification
elements such as levels, rewards, progression, and immediate feedback with constructivist
principles including collaboration, scaffolding, and active participation. The innovation was
developed using the Design and Development Research (DDR) approach proposed by Richey
and Klein (2007), involving needs analysis, product design and development, and pilot
implementation. The game set consisted of a laminated A4 game board, 100-tiered question
cards, coloured tokens, dice, and a teacher guidebook. Questions were organised into three
progressive levels: morphology, syntax, and proverbs and wise sayings. Pilot implementation
among secondary school students demonstrated encouraging findings, including a 45%
improvement in morphology mastery, 95% positive student enjoyment, and 88% teacher
satisfaction. The findings suggest that repeated exposure to grammatical concepts through
collaborative gameplay enhanced students’ motivation, participation, memory retention, and
conceptual understanding. In addition, the innovation promoted 21st-century learning
competencies such as communication, collaboration, critical thinking, and problem-solving.
Due to its low cost, reusability, and practical classroom application, Ular Tangga Bijak Bahasa
demonstrates strong potential as a scalable and impactful teaching aid for Malay language
education.

Keywords: Gamification, Constructivism, Malay Language Learning, Morphology,
Educational Innovation

1. INTRODUCTION

The transformation of 21st-century education demands teaching and learning approaches that are
interactive, student-centred, and capable of enhancing active learner engagement. The Rancangan
Pendidikan Malaysia (RPM) 2026-2035 emphasises meaningful learning experiences and
innovative pedagogical practices to strengthen students’ knowledge and skills. However, Malay
language grammar instruction, particularly morphology and syntax, continues to face significant
challenges in schools. Morphology is fundamental to Malay language structure because it involves
word formation, affixation, and grammatical construction. Nevertheless, many students perceive
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grammar lessons as difficult, abstract, and uninteresting. Nazihah Shaari and Zuraini Ramli (2025)
reported that students remain weak in affixation and word formation, while Ramli and Shaari (2025)
found that grammar lessons are often viewed as boring due to conventional teaching approaches.
Similarly, Mat Rabi et al. (2020) argued that teacher-centred instruction limits meaningful
understanding and reduces students’ active participation in grammar learning.

Classroom observations revealed that students showed limited interest in grammar lessons
that relied heavily on memorisation, drills, and routine exercises. Many students also struggled to
remember concepts such as word classes, affixes, phrase structures, and sentence patterns, while
classroom participation was often dominated by more confident learners. Although traditional
“chalk-and-talk” approaches provide theoretical explanations, they frequently fail to sustain
students’ motivation and engagement. Therefore, there is a growing need for innovative teaching
approaches that can make grammar learning more engaging, collaborative, and meaningful.

To address these challenges, Ular Tangga Bijak Bahasa was developed as a gamified
educational innovation adapted from the traditional snakes-and-ladders game. The innovation
transforms Malay grammar learning into an interactive and collaborative experience involving
morphology, syntax, proverbs, and wise sayings. It integrates gamification elements such as levels,
rewards, and immediate feedback with constructivist principles including collaboration, scaffolding,
and active participation. Through tiered learning activities and group-based gameplay, students learn
grammatical concepts progressively while improving their motivation, engagement, and mastery of
Malay grammar in a meaningful and enjoyable learning environment.

2. LITERATURE REVIEW
2.1 Gamification in Language Learning

Game-based learning emphasises active participation, feedback, challenge, and social interaction as
important elements in knowledge construction. Plass, Homer, and Kinzer (2015) explained that
educational games support cognitive, motivational, affective, and sociocultural engagement when
learning activities are meaningfully connected to game mechanics. Similarly, Deterding et al. (2011)
defined gamification as the application of game design elements such as goals, rewards, levels,
competition, and feedback in non-game contexts to increase engagement and motivation. Hamari,
Koivisto, and Sarsa (2014) further noted that gamification produces positive educational outcomes
when aligned with learners’ needs and contextual factors. In Ular Tangga Bijak Bahasa, elements
such as dice rolling, ladders, snakes, progression, and challenges are integrated to encourage
repeated language practice and active student participation.

Previous studies in Malaysia and abroad demonstrate that gamification positively influences
language learning. Nazihah Shaari and Zuraini Ramli (2025) found that gamification-based Malay
grammar instruction was more effective than conventional teaching methods, while Felicia Nasip
and Norehan Zulkiply (2024) reported improvements in reading comprehension through gamified
learning activities. Studies involving Tamil and Arabic language instruction also showed increased
motivation and academic performance among students. Internationally, Rofiah and Waluyo (2024)
found that gamification reduced grammar-learning anxiety among Thai students, Shen et al. (2024)
reported significant improvements in language achievement in China, and Abdulbaki et al. (2025)
demonstrated better grammar mastery among students in Jordan and Saudi Arabia. These findings
suggest that gamification creates enjoyable, interactive, and student-centred learning environments
that support meaningful language acquisition.

2.2 Constructivism in Learning

This innovation is grounded in Vygotsky’s Social Constructivist Theory, which emphasises that
learning occurs through interaction, collaboration, and guidance from more knowledgeable
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individuals (Vygotsky, 1978). A key constructivist concept is the Zone of Proximal Development
(ZPD), which refers to the gap between what learners can achieve independently and what they can
accomplish with assistance. Closely related to this concept is scaffolding, where instructional
support is gradually reduced as learners become more capable of performing tasks independently.
Studies by Darus Rohman and Endang Fauziati (2022) highlighted that gamification elements such
as levels, progression, and challenges align closely with ZPD and scaffolding principles.

Wipapan Sankumpa (2023) identified five important constructivist elements in gamified
learning environments: problem-based tasks, learning resources, collaboration, scaffolding, and
guidance centres. These principles are embedded within Ular Tangga Bijak Bahasa through
collaborative gameplay, peer discussion, progressive question levels, and teacher facilitation.
During gameplay, students discuss answers, justify responses, and learn from peer and teacher
feedback, transforming grammar learning from passive memorisation into active and meaningful
experiences. The innovation also adopts a tiered learning structure involving morphology, syntax,
and proverbs to support differentiated learning and gradual language mastery among students with
varying ability levels.

2.3 Research Gap

Despite growing interest in gamification, previous studies have mainly focused on motivation,
rewards, and engagement rather than systematic pedagogical model development for Malay
morphology instruction. Research integrating gamification and constructivist principles specifically
for Malay language learning remains limited. In addition, Malay grammar instruction still relies
heavily on teacher-centred approaches and repetitive drills, which contribute to low student
motivation and weak conceptual understanding. There is also a lack of innovative teaching materials
that integrate Higher Order Thinking Skills (HOTS), collaboration, and meaningful language
interaction.

Studies by Abdullah and Abdul Razak (2021) as well as Hambali and Lubis (2022) further
highlighted that many gamification approaches focus excessively on rewards and superficial
engagement without strong pedagogical foundations. Mohammad Hamad Al-Khresheh (2025) also
emphasised that the effectiveness of gamification depends on systematic instructional design and
clear empirical evaluation. Therefore, the development of Ular Tangga Bijak Bahasa addresses these
gaps by integrating gamification and constructivist learning principles into a structured, low-cost,
interactive, and student-centred innovation specifically designed for Malay grammar learning.

3. METHODOLOGY

This innovation employed a Design and Development Research (DDR) approach proposed by
Richey and Klein (2007). DDR was selected because the study aimed to systematically design,
develop, implement, and evaluate an educational innovation within authentic classroom settings.
The approach ensured alignment between theoretical foundations, product development, classroom
implementation, and evaluation processes.

3.1 Phase 1: Needs Analysis

The first phase involved identifying classroom problems related to Malay grammar learning through
classroom observations and preliminary discussions with teachers and students. Several issues were
identified, including weak mastery of Malay morphology and syntax, low student motivation
towards grammar learning, overreliance on memorisation and repetitive drills, and limited
innovative teaching materials for Malay language instruction. Many students perceived grammar
lessons as difficult and uninteresting because teaching approaches were often teacher-centred and
lacked meaningful interaction. These findings highlighted the need for a more interactive,
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collaborative, and student-centred learning approach that could improve students’ engagement and
understanding of grammatical concepts.

3.2 Phase 2: Design and Development

The second phase involved adapting the traditional snakes-and-ladders game into a gamified Malay
language learning tool known as Ular Tangga Bijak Bahasa. The original game structure was
retained because it is simple, familiar, and suitable for collaborative classroom learning. Each square
on the board was integrated with language tasks and tiered grammar questions based on different
difficulty levels. The complete game set consisted of a laminated A4 game board, 100-tiered
question cards, coloured tokens, dice, and a teacher guidebook. The questions were divided into
three progressive levels: morphology, syntax, and proverbs and wise sayings to support
differentiated learning, scaffolding, and gradual mastery of grammatical concepts. The materials
were designed to be colourful, durable, and reusable, while the teacher guidebook provided
instructions for gameplay and classroom implementation.

(

\———

Figure 1: Product components of Ular Tangga Bijak Bahasa
3.3 Phase 3: Pilot Implementation and Evaluation

The third phase involved pilot implementation and evaluation of the innovation during classroom
learning sessions among secondary school students. Students played the game in groups of two to
four players. Each player rolled the dice, moved according to the number obtained, and answered
Malay language questions based on the designated learning level. Correct answers allowed players
to remain on the square, while incorrect answers required them to move back two squares. Landing
on ladders rewarded players with upward movement, whereas landing on snakes resulted in
setbacks. The first player to reach the final square was declared the winner. Throughout the activity,
teachers acted as facilitators by monitoring gameplay, checking answers, encouraging peer
discussion, and guiding students’ understanding of grammatical concepts. Data collection during
the pilot implementation involved classroom observations, student feedback, teacher feedback, and
pilot achievement comparisons. The evaluation focused on determining improvements in
morphology mastery, student engagement and enjoyment, and teacher satisfaction towards the
innovation as a practical and motivating gamified learning tool for Malay language instruction.
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4. RESULTS & DISCUSSION

The pilot implementation of Ular Tangga Bijak Bahasa demonstrated positive outcomes in terms of
student engagement, motivation, and grammar mastery. The most significant finding was a 45%
improvement in morphology mastery, indicating that repeated exposure to grammatical concepts
through collaborative gameplay helped students recall and apply language concepts more
effectively. Morphology is often perceived as abstract when taught through memorisation and
written drills alone. However, in this innovation, students encountered grammatical concepts
repeatedly through oral interaction, peer discussion, and contextual questioning, which strengthened
memory retention and conceptual understanding while encouraging active participation.

Table 1 Summary of Pilot Implementation Findings
Aspect Evaluated Findings Interpretation
Students demonstrated better understanding and retention of

459 .
Morphology Mastery . 3% grammatical concepts through repeated exposure and
improvement . L
collaborative gameplay activities.
o . Students found the learning activities enjoyable, interactive,
. 95% positive . L . L .
Student Enjoyment and motivating, which increased active participation during
responses
lessons.
. . 88% positive Teachers perceived the innovation as practical, manageable,
Teacher Satisfaction . . . .
responses effective, and suitable for classroom implementation.

Student responses towards the innovation were highly positive, with 95% of students
reporting enjoyment during gameplay activities. Students actively discussed answers, negotiated
meaning, and participated enthusiastically in the rewards and challenges created by snakes and
ladders. The playful learning structure reduced fear of making mistakes and increased participation,
consistent with Shen et al. (2024), who reported that gamification enhances learner motivation and
engagement. The innovation also reflects constructivist principles through collaboration, peer
explanation, guided support, and a tiered learning system aligned with the concepts of Zone of
Proximal Development (ZPD) and scaffolding.

Teacher feedback further supports the classroom relevance of the innovation, with 88%
teacher satisfaction recorded during the pilot implementation. Teachers viewed the innovation as
practical, low-cost, durable, and suitable for classroom use, particularly in schools with limited
technological resources. At an estimated production cost of RM8 per set, Ular Tangga Bijak Bahasa
is affordable and reusable for long-term implementation. In addition, the innovation promotes 21st-
century learning competencies such as communication, collaboration, critical thinking, problem-
solving, and healthy competition through interactive gameplay activities. Nevertheless, the findings
remain preliminary, and future studies should employ larger sample sizes, structured pre-test and
post-test instruments, and more rigorous empirical analyses to strengthen the evidence for the
innovation’s effectiveness.

5. CONCLUSION & RECOMMENDATION

Ular Tangga Bijak Bahasa demonstrates strong potential as a gamified constructivist innovation for
Malay language learning. By adapting the traditional snakes-and-ladders game into a structured
educational tool, the innovation transforms grammar instruction into an interactive, collaborative,
and enjoyable learning experience. The integration of gamification and constructivist principles
enables students to learn through peer collaboration, scaffolding, discussion, and progressive
challenges. Preliminary findings from the pilot implementation indicate positive outcomes in terms
of grammar mastery, student enjoyment, and teacher satisfaction, suggesting that the innovation is
both educationally meaningful and practically applicable in classroom settings. In addition, the
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product is affordable, reusable, and easy to implement, making it suitable for schools with different
levels of resources and technological access.

Several recommendations are proposed for future development. The question bank should be
expanded and aligned systematically with curriculum standards and student proficiency levels, while
examination-focused editions can be developed for SPM preparation. Digital and mobile application
versions should also be produced to support online and home-based learning. In addition,
multilingual adaptations may be explored to extend the innovation to other language subjects and
broader educational contexts. Future studies should employ larger sample sizes and more rigorous
empirical analyses to strengthen evidence regarding the effectiveness of the innovation.

In conclusion, Ular Tangga Bijak Bahasa contributes meaningfully to innovative Malay
language pedagogy by combining educational theory, gamification, and practical classroom
implementation within a single learning innovation. The innovation demonstrates that grammar
learning can be academically purposeful, socially engaging, and enjoyable at the same time, with
strong potential to become a scalable and impactful teaching aid for Malay language education.
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ABSTRACT

SmartGrow Community: IoT Sustainable Agriculture Platform is an innovative Internet of
Things (IoT)-enabled solution developed to strengthen sustainable community-based agriculture
through automation, efficient resource management, and digital accessibility. Community farms
commonly depend on manual irrigation and fertilizer preparation, resulting in inconsistent
nutrient application, excessive water consumption, high labour dependency, and reduced crop
productivity. This innovation addresses these limitations through an integrated smart fertigation
platform featuring automated nutrient mixing, programmable irrigation scheduling, real-time
monitoring, and remote web-based control. The system integrates sensors, pumps, control
modules, and a cloud-connected dashboard to ensure precise delivery of water and nutrients
while minimizing operational inefficiencies and resource wastage. Its uniqueness lies in
combining automated fertigation sequencing, dual operational modes for irrigation and
fertilization, and centralized IoT monitoring within a modular platform specifically suited for
community farming and educational deployment. SmartGrow Community enhances agricultural
productivity, reduces operating costs, improves digital literacy among users, and supports
resilient food production systems. The innovation also demonstrates commercialization
potential as an affordable smart agriculture solution for community gardens, urban farms,
educational institutions, and small agricultural enterprises. By bridging conventional farming
practices with digital agriculture, SmartGrow Community contributes meaningfully to
sustainable development through improved food security, responsible resource consumption,
and climate-conscious agricultural management.

Keywords: Internet of Things, Smart agriculture, Irrigation, Fertigation

1. INTRODUCTION

Community-based agriculture plays an important role in strengthening food security, promoting
social participation, and supporting sustainable livelihoods. However, many small-scale farming
initiatives continue to rely on conventional irrigation practices and manual fertilizer preparation,
which often result in inconsistent crop management, inefficient resource consumption, and labour-
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intensive operations. These challenges limit productivity and reduce the long-term sustainability of
community farming activities.

With the advancement of digital technologies, smart agriculture offers practical
opportunities to improve farming efficiency through automation, real-time monitoring, and data-
driven decision-making. Internet of Things (IoT) technologies have become increasingly relevant in
modern agriculture due to their ability to automate processes, improve precision, and reduce
resource wastage.

SmartGrow Community: [oT Sustainable Agriculture Platform was developed to address
these challenges by introducing an accessible and practical IoT-enabled agriculture solution tailored
specifically for community deployment. The project integrates automated irrigation, nutrient
mixing, real-time monitoring, and remote operational control into a unified platform. The primary
objectives of this project are to improve irrigation efficiency, automate nutrient delivery, reduce
manual dependency, and promote sustainable agricultural practices through affordable smart
technology.

2. LITERATURE REVIEW

Smart agriculture has gained increasing attention due to its capability to improve agricultural
productivity while minimizing environmental impact. The integration of IoT technologies into
agriculture enables precision farming through automated irrigation control, environmental
monitoring, sensor-based data acquisition, and remote management (Wolfert et al., 2017). These
technologies contribute to better decision-making and more efficient resource utilization.

Previous studies have reported that IoT-based irrigation systems significantly improve
water-use efficiency while reducing labour dependency implementation (Zhang et al.,2021).
Precision fertigation systems further enhance crop performance by enabling controlled and accurate
fertilizer application based on predefined operational parameters. Such technologies support
sustainable agricultural practices by minimizing excessive water and nutrient usage.

Despite these advancements, many smart agriculture systems remain expensive,
technically complex, and primarily designed for commercial-scale (Kamble et al., 2020). This
creates accessibility barriers for small-scale and community-based agricultural initiatives that often
operate with limited financial and technical resources.

Community farming requires affordable, scalable, and user-friendly technologies that
maintain functionality without excessive complexity. SmartGrow Community addresses this gap by
integrating practical automation, IoT monitoring, and sustainable farming principles into a modular
platform designed specifically for community use, educational applications, and small-scale farming
deployment.

3. METHODOLOGY

SmartGrow Community was developed as an integrated smart agriculture platform combining
mechanical, electrical, and digital technologies within a unified operational framework. The
physical infrastructure consists of a main water storage tank, nutrient reservoirs for Fertilizer A and
Fertilizer B, pumps, mixing tanks, valves, water level sensors, and irrigation delivery components.

The control architecture is built around an ESP32 microcontroller integrated with real-time
scheduling functionality. This controller manages sensor data acquisition, process automation,
operational logic, and wireless communication between the physical system and the cloud-
connected monitoring dashboard. Users configure irrigation schedules, nutrient dosing duration, and
operational modes through a centralized web-based dashboard. The system supports both automated
and manual operational modes to provide flexibility according to user needs and field conditions, as
shown in Figure 1.
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Figure 2: Methodology Flow Diagram of SmartGrow Community: IoT Sustainable Agriculture Platform

Once activated, the system continuously monitors operational parameters through sensor
feedback and executes irrigation or fertigation processes according to predefined settings. Real-time
system data, including pump status, tank levels, and operational timing, are displayed through the
dashboard, enabling remote supervision and intervention when necessary. The modular design of
SmartGrow Community allows flexible deployment in community gardens, urban agriculture
projects, educational training centres, and small-scale farming environments.

4. RESULTS & DISCUSSION

The implementation of SmartGrow Community demonstrates significant practical and innovation
value for sustainable agriculture applications. The integration of automated nutrient sequencing
improves consistency in fertiliser preparation while reducing human errors commonly associated
with manual operations, as illustrated in Figure 2. Scheduled irrigation improves water-use
efficiency by ensuring controlled and timely water delivery based on predefined operational
requirements. This contributes to reduced resource wastage and promotes more sustainable farming
practices.
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Real-time monitoring enhances operational visibility by allowing users to remotely track
system performance and respond quickly to potential issues such as low water levels or equipment
interruptions. This significantly reduces dependence on constant on-site supervision and lowers
labour requirements.

Compared with conventional community farming practices, SmartGrow Community offers
improved operational precision, greater consistency in nutrient delivery, and better overall resource
management. Its modular architecture and affordability increase practicality for broader adoption in
small-scale and community-based settings. From an innovation perspective, the system’s
uniqueness lies in combining automated fertigation sequencing, dual irrigation-fertilization
operating modes, IoT monitoring, and remote control accessibility within a single integrated
platform specifically designed for community agriculture.

Commercialization opportunities exist through modular smart farming Kkits, training
packages, educational deployment, installation services, and smart agriculture consultancy
applications. This strengthens the innovation’s economic viability and scalability. The project also
aligns strongly with sustainable development goals, particularly in supporting food security,
responsible resource consumption, sustainable communities, and environmentally responsible
agricultural practices.

5. CONCLUSION

SmartGrow Community: IoT Sustainable Agriculture Platform is a practical, scalable innovation
that strengthens sustainable community-based agriculture through digital automation and efficient
resource management. By integrating IoT monitoring, automated fertigation, remote access, and
user-friendly operational control, the platform addresses inefficiencies commonly encountered in
conventional farming systems, particularly in small-scale and community settings.

The innovation demonstrates significant environmental, social, and economic benefits by
improving productivity, reducing operational costs, minimizing resource wastage, and strengthening
digital literacy among community users. Its modular and affordable design enhances
commercialization readiness and allows adaptation across multiple applications, including
community gardens, urban farming, educational institutions, and small agricultural enterprises.
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Future development may include predictive analytics using artificial intelligence, mobile
application integration, renewable energy support, and expanded sensing capabilities to further
improve system intelligence, sustainability, and scalability.
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ABSTRACT

The rapid evolution of 21-st-century education necessitates educators to adopt innovative
pedagogical approaches and technological tools in practice. Nevertheless, grammar instruction
in Malaysian ESL classrooms remains heavily dominated by traditional pedagogical practices.
These approaches often fail to support meaningful and long-term language acquisition among
pupils of varying school settings, language proficiency and learning readiness. To address these
gaps, English Explorer was developed as an innovative digital grammar learning platform that
spearheads both teacher and pupil-centred pedagogies. Aligned with the Standards-Based
English Language Curriculum (SBELC), the platform structurally integrates grammar modules
and interactive, gamified activities aimed to foster active engagement and enhance pupils’
motivation. Additionally, English Explorer includes contextualised activities and collaborative
tasks that extends beyond the traditional classroom environment, positioning itself as an
effective flipped-classroom tool. The efficacy of English Explorer was cross-analysed through
a pre-test and post-test study conducted in two schools of varied settings, rural and urban,
respectively using the purposive sampling. The post-observation results indicated significant
improvements in grammar mastery among rural pupils (100%, n=15) and urban pupils (68%,
n=17), thereby reducing the learning disparity between rural and urban pupils. The findings
provide strong evidence that English Explorer is a robust, pedagogically sound innovation that
enhances grammar instruction and supports the realistic demands of 21st-century learning across
varied Malaysian educational landscapes. Moving forward, English Explorer should be
expanded across primary year levels and integrated with greater parental involvement to ensure
continuous and supportive grammar learning beyond the classroom.

Keywords: grammar instruction, digital learning platform, Standards-Based English Language
Curriculum (SBELC), 21st-century education, SDG Goals

1. INTRODUCTION

With the forthcoming implementation of the Malaysian Curriculum 2027, the Malaysian Ministry
of Education has renewed its commitment to strengthening instructional quality and enhancing
literacy outcomes (Hassan, 2024). Although these initiatives signal progressive intent towards
revolutionary ESL classrooms, a persistent gap continues to exist between educational policies and
real classroom practices. Such gaps are even more apparent in the teaching of grammar within
Malaysian ESL classrooms.

In Malaysian ESL classrooms, grammar instruction continues to be heavily dominated by
traditional techniques, mainly rote memorisation, passive drilling and decontextualised written
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exercises despite years of corrective reforms (Chun & Sathappan, 2022; Pan & Mow, 2023; Ash’ari
et al., 2024). However, these methods often fail to sustain pupils’ interest and engagement, with
pupils often becoming passive and disengaged recipients (Wen, 2023). These challenges are further
aggravated by infrastructural barriers, and unequal access to quality digital resources across varied
Malaysian educational landscapes (Radi & Mohd Nazir, 2025).

To mitigate these challenges, English Explorer was developed as a digital learning platform
that combines interactive and gamified activities aimed to create a more engaging and elevated
learning experience both within and beyond the classroom. Ultimately, English Explorer offers a
more effective grammar learning that gears forward the needs of the modern ESL classroom.

2. LITERATURE REVIEW

Advancements in digital technologies have transformed contemporary pedagogical practices,
requiring teachers to constantly adjust and alter their teaching methods to cater and personalize to
diverse pupils’ needs (Reid, 2019, as cited in Jayasilan & Kandasamy, 2026). Despite these notable
advancements, current pedagogical practices in this niche are still largely dominated by passive, rote
drilling techniques (Chun & Sathappan, 2022; (Pan & Mow, 2023; Ash’ari et al., 2024). While such
methods may produce short-term gains, they often fail to support long-term language development,
particularly among young pupils who may struggle with the abstract and cognitively demanding
nature of grammatical rules (Hashim et al., 2019, as cited in Jayasilan & Kandasamy, 2026).

Additionally, there is a lack of interactive and stimulating learning tools that can effectively
support the diverse learning needs of primary Malaysian ESL pupils (Wulandari et al., 2022). This
correlates with the study by Hashim et al., (2023) which highlights that conventional grammar drills
and written exercises tend to bore pupils, reducing both attentiveness and willingness to participate.
Zakaria and Yunus (2020) further underscored that young pupils need interactive, multimodal and
playful approaches for meaningful language acquisition.

Beyond classroom engagement, the scarcity of centralised, SBELC-aligned, high-quality
grammar resources further hinders teachers’ ability to implement quality grammar lessons (Ong &
Tajuddin, 2021). The pedagogical challenges in grammar instructions are further exacerbated by
infrastructural barriers, inconsistent Internet connectivity and limited access to quality digital
resources across varied Malaysian educational landscapes (Radi & Mohd Nazir, 2025). These
challenges may hinder Malaysia’s effort to achieve Sustainable Development Goal 4 (SDG 4),
which advocates for the provision of inclusive and equitable quality education (UNESCO, 2025).

In response to these challenges, English Explorer was developed as an innovative digital
platform that champions both teacher-centered and learner-centered pedagogies. Aligned with the
Standards-Based English Language Curriculum (SBELC), the platform combines structured
lessons, interactive exercises and gamified elements proven to help improve pupils’ overall learning
experience. Additionally, English Explorer functions as a flipped-classroom tool, further providing
accessible ESL learning across diverse Malaysian classroom settings. As such, English Explorer
aims to address existing limitations in primary ESL grammar instructions for a better, equitable
learning environment in Malaysian primary schools.

3. METHODOLOGY

To evaluate the efficacy of English Explorer, a pre-test and post-test was conducted involving Year
4 respondents from both rural and urban schools through purposive sampling (n=25). Respondents’
initial grammar competence was assessed via a pre-test instrument, followed by the intervention
featuring modules, gamified exercises and contextualised activities focused on regular verbs. A post-
test was later administered. Ethical considerations were observed throughout the study, whereby
respondents’ identities and personal information remained confidential and were used solely for
research purposes. The results of these findings were quantitatively analysed using SPSS and
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subsequently presented in the form of clustered bar graphs to facilitate comparison across both rural
and urban groups.

4. RESULTS AND DISCUSSION

B Pretest [ Posttest

20
15

10

Rural Schoaol X Urban School Y
Figure 1: Improvement Across Rural and Urban Schools after English Explorer

Figure 1 presents a comparative overview of pre-test and post-test scores across rural school X
(n=13) and urban school Y (n=25). In the pre-test results, pupils in rural school X recorded notably
lower performance, with only 8% (n=2) achieving satisfactory scores, indicating a substantial
deficiency in grammar mastery. In contrast, pupils from urban school Y demonstrated relatively
better initial performance, with 48% (n=12) attaining passing scores. Nevertheless, this finding
reflects the ongoing challenge in grammar acquisition among Malaysian primary ESL learners,
supporting a study by Amir (2021), who noted that many pupils struggle with grammar
fundamentals.

Post-test data revealed a marked improvement in both settings following the intervention.
Rural school X showed a remarkable increase, with 100% (n=15) of pupils achieving the passing
scores and above. Similarly, the urban school Y improved to 68% (n=17), indicating consistent
progress, though less drastic compared to rural context. This suggests that the intervention was
particularly impactful in supporting lower-performing pupils in the rural setting, while still
enhancing performance among urban pupils.

The most notable finding is the magnitude of improvement in the rural school, which
indicates that the intervention effectively reduced the performance gap between rural and urban
pupils. The absence of low-performing pupils in the post-test, especially in the rural context,
highlights the intervention’s capacity to support diverse learning needs and improve overall
grammatical competence. This aligns with Bharathi’s (2023) findings advocating for digital tools to
cater to the diverse requirements of ESL learners and mitigate performance disparities within the
classroom. As such, the results affirm that English Explorer successfully bridges the learning gap
between rural and urban schools while promoting equitable progress in pupils’ learning.

The findings highlight English Explorer as a formidable and transformative digital tool for
the enhancement of grammar instruction across both rural and urban Malaysian primary schools. Its
ability to elevate overall pupil performance establishes English Explorer as an indispensable
resource in sustaining curricular relevance in Malaysian 21st-century primary ESL classrooms.

50



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

5. CONCLUSION & RECOMMENDATION

In addressing the persistent challenges within Malaysian ESL grammar practices, English Explorer
has emerged as a strategic and innovative solution. Aligned with the SBELC, its interactive and
accessible framework fosters inclusivity and engagement, positioning itself as an invaluable digital
resource for teachers and learners in 21st-century classrooms. Moving forward, English Explorer
will be expanded to cover grammatical components across primary year levels. This is to ensure
equitable accessibility for all teachers and pupils to curriculum-aligned resources. It enables teachers
to deliver tailored instructions, accommodating diverse learning needs, and encourages consistent
grammar advancement throughout the primary school years.

Furthermore, recognising that education transcends beyond classrooms, future expansion
of English Explorer includes actively integrating parental involvement. By offering accessible
onboarding materials, regular pupils’ progress updates, and a dedicated “Parent Corner” featuring
tips and simplified grammar guides, English Explorer aims to cultivate a linguistically supportive
home environment that reinforces and extends pupils’ language learning beyond conventional
practices.
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ABSTRACT

Children with Autism Spectrum Disorder (ASD), particularly non-reader children, often
experience difficulties in understanding conventional learning materials due to challenges in
communication, attention, and sensory processing. Existing teaching approaches may not fully
support their cognitive and sensory learning needs, which can affect engagement and learning
performance. Therefore, this project aims to develop SenseSmart, an interactive mobile learning
application integrated with Augmented Reality (AR) technology to support concept recognition
and early cognitive development among autistic children. SenseSmart was developed using
Adobe Animate with a user-centred and sensory-friendly design approach. The application
incorporates calm colours, simple navigation, visual icons, audio feedback, animations, and
touch-based interaction to create a structured and engaging learning environment. Several
learning modules were developed, including Animals, Colours, Shapes, Emotions, and
interactive quiz activities to encourage active participation among non-reader learners. A
preliminary user evaluation involving parents and teachers was conducted to assess the usability
and suitability of the application. The findings showed positive responses towards the
application’s interface design, engagement level, and learning suitability for autistic children.
The novelty of SenseSmart lies in the integration of sensory-friendly interface design with AR-
based interactive learning specifically developed for non-reader autistic children. This project
also contributes to inclusive education by providing an accessible and engaging digital learning
platform that can support autistic children, parents, and educators in early learning activities.

Keywords: Autism Spectrum Disorder, Augmented Reality, Interactive Learning, Mobile
Application, Sensory Learning

1. INTRODUCTION

ASD is a developmental condition that affects communication, behaviour, social interaction, and
learning abilities among children. Many autistic children, particularly non-reader and early learners,
experience difficulties in understanding conventional text-based learning materials. Traditional
teaching methods may not fully support their sensory and cognitive needs, which can affect
engagement, concentration, and overall learning performance. Therefore, alternative learning
approaches that incorporate visual interaction and structured environments are important in
supporting inclusive education for autistic learners.
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Digital learning applications have become increasingly important in creating interactive and
engaging learning experiences for children with autism. Visual learning, audio feedback, and touch-
based interaction can improve attention and concept understanding among autistic learners. In
addition, AR technology provides immersive learning experiences by allowing users to interact with
virtual objects in real-world environments. Therefore, SenseSmart was developed as an interactive
sensory-based mobile application for non-reader autistic children aged between 3 and 9 years old.
The application integrates visual cues, simple animations, audio interaction, and AR features to
support concept recognition and early cognitive development through accessible and user-friendly
learning activities.

2. LITERATURE REVIEW

Interactive learning applications have become increasingly important in supporting children with
ASD) particularly in improving communication, engagement, and cognitive development. Autistic
learners often respond positively to structured visual environments and interactive learning
approaches that reduce communication barriers and improve focus. Recent studies have shown that
visual processing and behavioural responses play important roles in learning among autistic
individuals. Haigh (2020) highlighted that cognitive and sensory processing differences influence
learning performance among autistic children, while Demetriou (2020) explained that technology-
assisted approaches can support behavioural understanding and learner interaction in autism-related
educational contexts.

Visual interaction and sensory-based learning activities have also been recognised as
important elements in improving participation among autistic learners. Samaey (2020) stated that
facial expression processing and visual interpretation contribute significantly to communication and
emotional understanding among individuals with autism. Similarly, @ie (2020) reported that
cognitive and neuropsychological learning activities can improve attention and behavioural
response in autistic learners. Sensory-friendly interface elements such as calm colours, simple
navigation, animations, and touch interaction are therefore important in reducing sensory overload
and improving concentration during learning activities.

In addition, AR technology has become increasingly popular in educational applications
because it creates immersive and engaging learning experiences. Interactive digital environments
allow users to interact with visual objects in real-world settings, which can improve participation
and concept recognition among autistic children. Klorfeld-Auslender (2022) explained that
interactive and adaptive learning environments support more effective learning processes and
behavioural engagement. Based on previous studies, the integration of visual interaction, sensory-
friendly design, and AR technology can contribute positively to the educational development of
autistic learners. Therefore, SenseSmart was developed as an interactive mobile learning application
suitable for non-reader autistic children.

3. METHODOLOGY

SenseSmart was developed using a user-centred design approach to support the learning and sensory
needs of autistic children aged between 3 and 9 years old. The application was developed using
Adobe Animate and integrated with AR technology to provide interactive and engaging learning
experiences.

The interface design applied sensory-friendly principles such as soft colours, simple
navigation, visual icons, and audio feedback to improve concentration and reduce sensory overload
among users. Several learning modules were developed, including Animals, Colours, Shapes,
Emotions, and Sound Recognition. Interactive activities such as touch interaction, animations, and
audio responses were incorporated to encourage concept recognition and active participation.
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A preliminary user evaluation was conducted involving five parents and three teachers who
have experience interacting with autistic children. Participants explored the application and provided
feedback regarding usability, engagement, and learning suitability using a 5-point Likert scale.
Observation was also conducted during the evaluation process to analyse user interaction and
response towards the application.

4. RESULTS AND DISCUSSION
4.1 Prototype Outcome

The final SenseSmart prototype successfully integrated interactive learning elements with
Augmented Reality (AR) technology to support early learning among autistic children. The
application was developed with sensory-friendly features such as soft colours, simple navigation,
visual icons, audio feedback, and touch-based interaction to improve engagement and concentration
among non-reader learners.

Figure 1 presents the interfaces and learning modules developed in the SenseSmart
application, including the home screen, main menu, learning modules, and quiz interface. The
interface design was developed to provide a calm and structured learning environment suitable for
autistic children. Table 1 summarises the learning modules available in the application. The
developed prototype demonstrates that interactive visual learning combined with sensory-friendly
interaction can support educational engagement among autistic children.

Y & Let's Play © Animal Emotions

R

Is this a monkey ?

L

Figure 1: Interfaces and Learning Modules of the SenseSmart Application
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Table 1: Learning Modules in SenseSmart

Module Description

Shapes Helps children recognise geometric shapes
Animals Introduces animals and their sounds
Colours Teaches basic colour recognition
Emotions Helps children understand facial expressions

4.2 User Evaluation Results

A preliminary user evaluation involving five parents and three teachers was conducted to assess the
usability and suitability of the application. Participants explored the application and provided
feedback using a 5-point Likert scale. The findings showed positive responses towards the
application’s interface design, engagement level, and learning suitability. Participants agreed that
the application was easy to navigate and suitable for early learners. Table 2 presents the summary
of user evaluation results.

Table 2: User Evaluation Results

Evaluation Item Mean Score
The application is easy to navigate 4.5
The interface design is visually attractive 4.3
The application is sensory-friendly 4.4
Audio instructions are clear and understandable 4.2
Learning activities are engaging 4.6
The application is suitable for early learners 4.5
Icons and buttons are easy to recognise 4.4
Colours and animations are appropriate 4.3
AR interaction improves engagement 4.5
Overall satisfaction 4.5

The findings indicate that SenseSmart has potential as an interactive educational
application for autistic children. However, the current application is still limited to a prototype
version and requires further evaluation involving larger groups of users.

5. CONCLUSION AND RECOMMENDATION

SenseSmart demonstrates the potential of interactive media and Augmented Reality technology in
supporting educational learning for autistic children. The application provides a sensory-friendly
learning environment that encourages engagement, concept recognition, and interactive
participation among non-reader learners. The findings suggest that visual learning, audio interaction,
and simple touch-based activities can improve learning experiences for children with ASD. The
preliminary evaluation also showed positive responses towards the usability and suitability of the
application.

For future improvement, additional learning modules, adaptive learning features, and broader
usability testing involving autistic children, parents, and teachers are recommended to improve the
effectiveness of the application in real educational environments.

REFERENCES

Demetriou, E. A. (2020). Autism spectrum disorders: A meta-analysis of executive functioning. Molecular
Psychiatry, 25(11), 2253-2261.

55



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

Haigh, S. M. (2020). Variable sensory perception in autism. European Journal of Neuroscience, 51(1), 602—
609.

Klorfeld-Auslender, S. (2022). Adaptive and interactive learning environments for children with autism
spectrum disorder. Education and Information Technologies, 27(5), 6413—-6430.

Vie, M. G. (2020). Cognitive and neuropsychological functioning in children with autism spectrum disorder.
Frontiers in Psychology, 11,561234.

Samaey, C. (2020). Facial emotion recognition and social communication in autism spectrum disorder. Journal
of Autism and Developmental Disorders, 50(9), 3258-3270.

56



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

Chapter 12
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ABSTRACT

Fire emergencies continue to pose serious threats to human life and property, yet many
individuals remain unprepared due to the limitations of conventional fire safety education
methods such as lectures and basic drills, which often lack realism, engagement, and hands-
on experience. To address this issue, this project introduces FIREX: An Immersive Virtual
Reality Based Fire Safety Simulation for Interactive Emergency Training, an innovative
interactive 3D learning application designed to revolutionize fire safety education through
immersive simulation and game-based learning. Developed using the Unity game engine with
optional Virtual Reality (VR) integration, FIREX enables users to experience realistic fire
emergency scenarios in a safe virtual environment where they can identify fire hazards,
practice safe evacuation procedures, and apply the PASS (Pull, Aim, Squeeze, Sweep)
technique using different fire extinguisher types. The innovation of FIREX lies in its
combination of gaming, realistic emergency simulation, and VR technology to create an
engaging and experiential learning platform that enhances knowledge retention, critical
thinking, and emergency response preparedness. Unlike traditional learning methods, FIREX
transforms passive learning into active participation, allowing users to gain practical skills
without exposure to real danger. The methodology involves system design, development, and
implementation of interactive modules, followed by user testing to evaluate learning
effectiveness. Consequently, the testing results indicate that users demonstrate improved
engagement, better knowledge retention, and increased confidence in handling fire
emergencies compared to traditional methods. Furthermore, this project contributes
significantly to public safety awareness and supports the advancement of smart educational
technology for schools, training centres, and emergency response organizations. Besides,
FIREX possesses strong commercialization potential as a scalable digital training solution for
educational institutions, corporate safety programs, and public safety campaigns, aligning
with the growing demand for innovative and immersive learning technologies in the era of
digital transformation.

Keywords: fire safety simulation, immersive education, emergency response training, virtual
reality, serious game.

1. INTRODUCTION

Fire incidents continue to pose a significant safety threat, frequently leading to injuries, fatalities,

and substantial property damage. Despite ongoing educational efforts, many individuals still lack

the practical skills and confidence needed to respond effectively during real emergency situations

(Taugeer et al., 2025). This gap is largely attributed to the limitations of traditional teaching
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approaches, such as lectures and fire drills, which often lack interactivity, realism, and user
engagement, thereby reducing their overall effectiveness in preparing individuals for real-life
scenarios (Menzemer et al., 2023). To overcome these challenges, FIREX introduces an innovative
interactive simulation that enables users to actively practice fire safety procedures within a
controlled virtual environment. By incorporating Virtual Reality (VR) technology, the system
enhances immersion and realism, allowing users to experience emergency situations safely while
improving their decision-making skills, situational awareness, and overall preparedness.

2. LITERATURE REVIEW

Many researchers indicated that simulation-based learning significantly enhances user engagement
and knowledge retention compared to traditional instructional methods (Menzemer et al., 2023).
Serious games, for instance, encourage active participation and experiential learning, enabling users
to better understand and apply acquired knowledge (Connolly et al., 2012). Similarly, Virtual
Reality (VR) has been shown to improve experiential learning by providing immersive
environments that simulate real-world situations (Negut et al., 2016). Furthermore, in the context of
fire safety training, immersive simulations have demonstrated effectiveness in improving users’
response time, situational awareness, and decision-making abilities during emergency scenarios
(Sun et al., 2025).

However, despite these advancements, many existing fire safety training systems remain
either overly complex or lack accessibility for widespread use among students and the general
public. This limitation reduces their practical impact and adoption. To address this gap, FIREX is
designed as a user-friendly and interactive platform that combines accessibility with immersive
learning, making fire safety education more engaging, practical, and widely available. Refer Table
1 for the comparison of traditional learning and simulation-based learning.

Table 1: Comparison of Traditional Learning and Simulation-Based Learning
(Adapted from Connolly et al., 2012; Negut et al., 2016; Sun et al., 2022)

Criteria Traditional Methods FIREX Simulation
Engagement Level Low High

Practical Experience Limited Interactive and hands-on

Risk Factor Real-world exposure Safe virtual environment
Knowledge Retention Moderate High

Accessibility Limited and location-based Scalable and widely accessible

Furthermore, experiential learning theories emphasize the importance of active participation
and real-world simulation in enhancing skill acquisition and knowledge transfer. According to Kolb
(1984), learners gain deeper understanding when they are directly involved in experiential activities
rather than passive observation. Thus, in fire safety education, this is particularly critical, as effective
emergency response requires not only theoretical knowledge but also practical decision-making
skills under pressure. Besides, studies have shown that immersive technologies, such as Virtual
Reality, allow users to practice emergency procedures repeatedly in a controlled and risk-free
environment, leading to improved confidence and performance in real-life situations (Scorgie et al.,
2023). Therefore, integrating experiential and immersive learning approaches, as implemented in
FIREX, provides a more effective and realistic training solution compared to conventional methods.
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3. METHODOLOGY

The development of FIREX follows a structured and iterative approach based on the Agile
development model, consisting of four main phases: design, development, implementation, and
evaluation. This methodology allows continuous improvement through iterative cycles, enabling
feedback to be incorporated throughout the development process to ensure an effective and user-
centered fire safety simulation system.

3.1 System Design

In the design phase, the system architecture and user interaction flow are carefully planned. FIREX
is structured into several key modules, including fire extinguisher identification, PASS method
training, and fire evacuation simulation. The user interface is designed to be intuitive and interactive,
allowing users to easily navigate and engage with the simulation. Use case diagrams and flowcharts
are utilized to define system functionality and user interaction.

3.2 Development

The development phase involves building the simulation using the Unity game engine as the primary
platform. C# scripting is used to implement system logic and interactivity. Virtual Reality (VR)
integration is incorporated to enhance immersion and realism, allowing users to experience fire
emergency scenarios in a more engaging way.

3.3 Implementation

During implementation, all system components are integrated into a functional prototype.
Interactive elements such as fire behavior, extinguisher mechanics, and user movement controls are
developed and tested. Visual and audio feedback are also implemented to guide users throughout
the simulation and improve the overall learning experience.

3.4 Evaluation

The evaluation phase involves user testing to assess the effectiveness of the system. A total of 20
students aged between 12 and 17 years were selected as participants, representing the target user
group. Data was collected through structured questionnaires after the simulation sessions. The
evaluation questionnaire was developed using a 5-point Likert scale and adapted from usability and
user engagement evaluation methods proposed by Brooke (1996) and Davis (1989). Key evaluation
criteria included user engagement, usability, realism, and learning effectiveness. The collected data
was analyzed to evaluate the system’s effectiveness in enhancing users’ fire safety knowledge,
decision-making skills, and overall emergency preparedness.

4. RESULTS AND DISCUSSION

The evaluation results show that FIREX effectively improves users’ understanding of fire safety
procedures through immersive and interactive learning. A total of 20 students aged between 12 and
17 years participated in the user testing session. Data was collected using questionnaires based on a
5-point Likert scale. The findings indicate that most participants demonstrated better understanding
of fire extinguisher identification, the PASS technique, and fire evacuation procedures after using
the simulation.

The integration of Virtual Reality (VR) enhanced user immersion and engagement, allowing
participants to experience realistic emergency scenarios in a safe environment. Users also reported
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that the interactive gameplay made learning more enjoyable and easier to understand compared to
traditional teaching methods.

Despite minor challenges such as adapting to VR controls and device performance
limitations, overall feedback was highly positive, indicating that FIREX has strong potential as an
effective fire safety educational tool.

Table 2: User Evaluation Results

Evaluation Criteria Average Rating (Out of 5)
User Engagement 4.6
Ease of Use 4.4
Learning Effectiveness 4.7
Realism of Simulation 4.5
Overall Satisfaction 4.6

To summarize, the evaluation results indicate a high level of user acceptance and positive
learning experience among participants. The highest rating recorded for learning effectiveness (4.7)
suggests that the immersive simulation successfully enhanced users’ understanding of fire safety
procedures. Additionally, the high engagement and realism scores demonstrate the effectiveness of
integrating Virtual Reality (VR) and interactive gameplay into fire safety education. These findings
support previous studies which state that simulation-based and immersive learning environments
improve user engagement, knowledge retention, and emergency preparedness (Sun et al., 2025).

5. CONCLUSION AND RECOMMENDATION

In conclusion, FIREX successfully demonstrates the potential of immersive simulation and Virtual
Reality (VR) technology in enhancing fire safety education. The positive evaluation results indicate
strong user acceptance and learning effectiveness, highlighting FIREX’s potential as an innovative
educational tool for schools, training centres, and public safety programs. The system provides an
interactive and engaging learning environment that improves users’ understanding of fire safety
procedures, including fire extinguisher identification, the PASS technique, and emergency
evacuation practices.

For future improvements, additional fire emergency scenarios and advanced simulation
features such as smoke effects, multiplayer interaction, and Al-based emergency responses can be
incorporated to enhance realism and learning outcomes. Furthermore, optimizing the system for
mobile and lower-specification devices would improve accessibility for wider public use. FIREX
also has strong potential for commercialization and implementation in schools, training centres, and
public safety awareness programs as an innovative digital fire safety training platform.
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ABSTRACT

Financial literacy remains a critical yet often overlooked area of education for teenagers, with
many existing tools failing to engage or sustain interest among younger audiences. Traditional
methods are often static, text-heavy, and disconnected from real-life decision-making, creating
a gap in effective financial education for teenagers. The "Money Farming" project addresses this
gap by providing an interactive and gamified learning experience designed to teach essential
financial concepts such as budgeting, saving, and investing in a relatable and enjoyable manner.
The main objectives of this innovation are to enhance teenagers’ understanding of financial
management through active engagement, to promote decision-making skills in financial
contexts, and to create an accessible, user-friendly digital platform that motivates continuous
learning. "Money Farming" is an online simulation game in which players manage a virtual
farm, making financial decisions that affect the farm’s success, mirroring real-world economic
principles. Developed using Adobe Animate and HTML5 Canvas, the game integrates
storytelling, responsive animations, and interactive gameplay to maintain interest and encourage
the practical application of financial knowledge. This innovative approach offers several
benefits, such as simplifying complex financial principles, fostering active learning, and helping
users develop money management skills that are transferable to real life. Additionally, it
provides an engaging alternative to conventional financial education tools, making financial
literacy more approachable for teenagers. In conclusion, "Money Farming" demonstrates the
potential of gamified learning in financial education and serves as a foundation for future
developments in interactive educational technology aimed at improving youth financial
competence.

Keywords: Financial literacy; Financial gamification; Interactive learning; Experiential
learning; Gamified learning.

1. INTRODUCTION

In today's digital age, innovative multimedia tools are increasingly essential to effective learning,
especially for teenagers. The application of gamification and virtual reality in educational settings
is increasingly popular to meet students’ desire for interactive, immersive, engaging, and meaningful
learning experiences (Lampropoulos, G., Kinshuk, 2024). Important life skills, such as financial
literacy, are not adequately covered in traditional educational systems.

To address this gap, gamification has become a promising approach to improve learning by
integrating educational content with engaging gameplay elements. This study presents "Money
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Farming," a game application that uses a farming simulation theme to educate players about the
concept of financial management.

The application was developed using Adobe Animate and HTMLS5 Canvas, which allows for
an interactive and accessible learning experience targeted for users aged 14 or older. This project
aims to study the efficiency of using games as a learning tool to enhance financial literacy in
teenagers.

2. LITERATURE REVIEW

According to the study by S. Pozo-Sanchez et al. (2022), gamified educational learning
environments can motivate students to engage more actively in the learning process rather than
passively absorbing information. In the “Money Farming” application, these principles are
demonstrated through the incorporation of farming simulation features that require users to manage
resources, make financial decisions, and explore various gameplay strategies.

In both physical and online gamification settings, students experienced high levels of
engagement and did not face negative emotions during the learning process (S. Pozo-Sanchez et al.,
2022). The integration of farming simulation mechanics, progression systems, and interactive
decision-making in the “Money Farming” project aims to encourage immersive learning setting that
motivates teenagers to delve into financial management concepts in an enjoyable way.

As suggested by S. A. Triantafyllou et al. (2025), the sense of achievement gained through
every progress and challenge in the game may encourage continuous engagement and improve
learning motivation. In the “Money Farming” application, players have to make financial decisions
and manage limited resources to progress within the game. These challenges aim to encourage
critical thinking and offer users an engaging approach in understanding financial management
concepts.

3. METHODOLOGY

3.1. Research Design

This research adapted a mixed design methodology, integrating application development with
evaluation of user’s experience to explore the effectiveness of using a game application as a learning
tool for improving financial literacy among teenagers. The study aims to assess user involvement,
behaviour patterns, and the overall learning experience using the “Money Farming” application.
3.2. Research Instrument and Materials

The application incorporates elements of financial literacy, including saving and spending choices,

resource distribution, goal-oriented progression and learning through challenges. These components
were constructed to enhance engagement in learning and decision-making skills.

UTUAL FUNDS |
w00

Mi
| riea

We can invest in mutual funds, which are
generally safer, or in stocks, which offer higher
returns but come with more risk.

Figure 1: Investment section in “Money Farming” application
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Figure 2: Savings section in “Money Farming” application

The application was developed using Adobe Animate with HTML5 Canvas to create an
interactive and visually appealing learning experience. The development process involved
identifying financial literacy elements and objectives, creating game mechanics, designing the user
interface, and incorporating gamification features to enhance the user’s engagement. The design was
driven by gamification foundations found in previous literature to ensure consistency between
gameplay and learning outcomes.

3.3. User’s Evaluation

The game was presented to over 20 students aged 14 and older, who engaged directly with the
application. The assessment approach involved observing user interaction directly, collecting verbal
feedback, and tracking engagement behaviour throughout gameplay.

User engagement, interaction patterns, and general feedback were analysed descriptively.
The findings were used to determine the effectiveness of the game application as an educational
tool.

4. RESULTS AND DISCUSSION
4.1 Observational Findings

The application was accessible to students for them to discover and play in a relaxed environment.
This session was aimed at monitoring user interaction, involvement, and overall comprehension of
the game’s financial education components.

Throughout the testing session, users showed an exceptional level of involvement with the
application. Over 20 participants engaged with the game for several minutes, delving into the
farming mechanics and progression in the game. The integration of visual features and engaging
gameplay seemed to grab user’s focus and encourage continuous playtime session. The game
incorporates fundamental financial management ideas like saving, spending, and resource
distribution in the farming simulation.

More than 15 participants concluded that the farming theme made the learning experience
more relatable and less daunting than traditional approaches in understanding financial management
concepts.

4.2 Usability Issues
Multiple usability issues were identified. Some users were initially confused about the goals of the
game and the navigation process. This suggests a requirement for better user assistance, such as

adding detailed instructions or tutorials to improve usability and understanding the objective of the
game.
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4.3 Discussion

The observations suggest the “Money Farming” application shows a promising potential as an
effective resource for teaching basic financial management concepts to teenagers and young adults.

Incorporating financial concepts into gameplay enabled users to engage with decision-
making processes in an interactive and practical manner. This strengthens the idea that game-based
learning can simplify complex subjects, interpreting them in a more attainable and simpler concept
to grasp.

5. CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion

Observations showed that users could engage effectively with the game mechanics, especially in
making choices related to resource management. This implies that learning through games can
effectively introduce fundamental financial literacy concepts in an engaging approach and easy to
comprehend.

5.2 Recommendations

Based on the findings of this study, several recommendations are proposed. To enhance usability,
the application can be improved by adding a structured onboarding tutorial that guides new users to
navigate through the game. Adding other gameplay elements, such as higher levels and intricate
financial situations, could refine the learning depth and increase user engagement.

In addition, the application could be developed further to reach a broader audience and
thoroughly cover other important financial subjects, including saving techniques, budgeting, and
higher level of investment knowledge to enhance its educational value.
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ABSTRACT

The development of the Sistem Aduan Fasiliti Awam (SAFA) Politeknik Sultan Haji Ahmad
Shah (POLISAS) as an innovation in task management aimed at improving the efficiency of
facility damage complaint management at POLISAS. The development of this system is aligned
with the requirements of the Public Service Development Circular (PKPA), which emphasizes
continuous improvement in public service delivery. The main issue identified was the use of
multiple non-standardized complaint channels such as messaging applications, online forms,
and logbooks, which resulted in difficulties in monitoring, data inconsistency, and delays in
maintenance actions. To address these challenges, SAFA POLISAS was developed as an
integrated platform that enables complaint reporting, monitoring, and management processes to
be carried out systematically, transparently, and efficiently. The system development was
implemented through three main phases: requirement analysis and literature review, system
design and development, and system testing to ensure that the functionality of the system met
user requirements. The system also improved the accuracy of complaint location identification
through the use of coordinate-based positioning compared to conventional descriptive methods.
The implementation results demonstrated that SAFA successfully enhanced complaint
management efficiency by accelerating maintenance response processes, facilitating real-time
status monitoring, and increasing user satisfaction among students and staff. In addition, the
system contributed to more organized human resource and financial management through
systematic monitoring of maintenance costs and workforce allocation. Overall, this innovation
strengthens the quality of facility maintenance services and supports more efficient and effective
organizational management practices

Keywords: facility complaint management, smart maintenance system, GIS integration, public
service innovation, smart campus

1. INTRODUCTION

Facility maintenance management plays a vital role in ensuring the sustainability, safety, and
operational efficiency of educational institutions. Buildings and public facilities within higher
education environments require continuous monitoring and maintenance to provide conducive
teaching, learning, and working conditions. Effective maintenance management not only preserves
institutional assets but also directly influences user satisfaction, organisational productivity, and
service quality.

Despite the increasing emphasis on digital transformation in institutional management,
many organisations still rely on fragmented and manual approaches for handling facility complaints.

66



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

At the institutional level, complaints regarding damaged facilities are often submitted through
multiple channels such as emails, Google Forms, WhatsApp messages, Telegram groups, and
manual complaint books. While these approaches offer temporary solutions, they create operational
inefficiencies due to decentralised data storage, inconsistent monitoring, delayed responses, and
communication redundancy.

The absence of an integrated complaint management system further complicates the ability
of maintenance departments to coordinate repair activities efficiently. In many cases, incomplete
complaint information and inaccurate damage location identification contribute to delayed
maintenance actions and the potential loss of complaint records. Such inefficiencies negatively
affect service delivery quality and reduce stakeholder confidence in institutional maintenance
management.

In response to these challenges, the Sistem Aduan Fasiliti Awam (SAFA) POLISAS was
developed as a centralised digital platform to streamline facility complaint management processes.
SAFA POLISAS integrates web-based complaint management with Geographical Information
System (GIS) functionality to improve the precision, transparency, and efficiency of maintenance
operations. Through a single integrated platform, users can submit complaints, identify precise
locations of damaged facilities, upload supporting evidence, and monitor complaint status in real
time.

The integration of GIS technology within facility management systems represents an
important advancement towards smart campus governance. Spatially enabled maintenance systems
provide institutions with enhanced situational awareness, better resource allocation, and data-driven
decision-making capabilities. Consequently, SAFA POLISAS not only functions as a complaint
management system but also contributes towards the broader agenda of digital governance and
sustainable institutional infrastructure management.

1.1 Objective

This study therefore aims to:

i develop a centralized facility complaint management framework for higher education
institutions
il. integrate GIS technologies into maintenance complaint management processes to improve
spatial accuracy
iii. maintenance coordination and evaluate the effectiveness of the developed system in

improving maintenance governance, operational efficiency, and user satisfaction.
2. LITERATURE REVIEW

The advancement of information technology has transformed conventional maintenance
management into more systematic and digitalized approaches. Modern facility management systems
emphasize efficiency, transparency, and user accessibility through web-based platforms and
integrated databases.

According to Lateef (2010), effective maintenance management is crucial in ensuring the
sustainability and operational efficiency of institutional buildings. Poor complaint management
often leads to delays in maintenance actions and reduced user satisfaction. Similarly, Shohet and
Lavy (2017) emphasized that centralized maintenance systems improve operational performance by
streamlining communication and data management processes.

The implementation of web-based complaint systems has become increasingly popular in
educational institutions due to their ability to centralize complaint data and improve monitoring
processes. Web-based systems also support real-time data accessibility and enhance communication
between users and maintenance administrators (Mustaffa et al., 2021).
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In addition, GIS integration has become an important component in facility management
systems. GIS technology enables spatial visualization and precise location tracking of reported
damages, thus facilitating quicker response and maintenance planning. According to Longley et al.
(2015), GIS-based systems enhance decision-making processes through spatial analysis and
visualization capabilities.

The Agile development model is widely used in system development projects because of its
iterative and flexible approach. Agile methodology allows continuous improvement throughout the
development process and supports rapid identification and correction of system issues (Pressman &
Maxim, 2020). Therefore, the Agile model was selected in developing SAFA POLISAS to ensure
the system meets user requirements effectively.

3. METHODOLOGY

The development of SAFA POLISAS adopted the Agile system development methodology
consisting of five phases: planning, analysis, design, implementation, and maintenance.

Phase 3: System
Development
Developers built the
platform focusing on
responsiveness, spatial
mapping, and coordinate
generation

Technical Framework

GIS Integration

. Uses ArcGIS Online to alow users
Phase 1: D s 10 pin exact locations, ganeratig
Planning & Problem 7 accurate coordinates via URL

parameter passing.

Identification -
Identified weaknesses in L
current facility management j
through observations, lterature 1 Centralized Platform
o Aweb-based system designed to

Phase 5:
Maintenance

The final stage of the Agile
cycle ensures the system
remains functional and
evolves based on ongoing

rovide a unified interface for students, institutional needs.
lecturers, staff, and administrators.

reviews, and
define user requirements.

Phase 4:
Development Tech Stack System Testing
Phase 2: A
ducted
System Design [ Fromina St Respera, et comploet

Architects designed a web-based = submission, image uploading,
Ul and system architecture that B | & weens | arsein and the administrative

integrates GIS technology, - B Ootmbese  McrosaniSOL Server dashboard to ensure stability.
ensuring ease of use for all -
Institutional stakeholders. = @ Maoping  AcGS Onlne

Figure 1: Methods involve in building SAFA POLISAS
4. RESULT AND DISCUSSION

The implementation of the SAFA POLISAS demonstrates a clear improvement in the efficiency and
effectiveness of facility complaint management within the campus environment. Based on user
evaluation findings, the system achieved consistently high-performance scores, with an overall
mean exceeding 4.3, indicating strong user acceptance and system reliability.

One of the most significant outcomes is the system’s ability to reduce processing time. Users
reported that complaints can be submitted quickly through a centralized interface, eliminating the
need to navigate multiple platforms such as email, messaging applications, and manual logs. This
improvement is reflected in the high mean score for time-saving capability (4.46), suggesting that
SAFA POLISAS successfully streamlines reporting procedures.

In terms of usability, the system recorded high ratings for user-friendliness (4.54), ease of
use (4.54), and interface clarity (4.40). These findings indicate that the interface design supports
intuitive interaction, allowing users to submit complaints without technical difficulty. Additionally,
visual presentation (4.51) and information clarity (4.39) contribute positively to the overall user
experience.

From an operational perspective, SAFA POLISAS enhances maintenance management by
providing a centralized database that allows better tracking and monitoring of complaints. This
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reduces the likelihood of lost or overlooked reports, a common issue in conventional systems.
Furthermore, the integration of location-based reporting ensures more accurate identification of
problem areas, improving response precision.

The system also contributes to improved service delivery. Faster response actions (4.39) and
systematic management processes (4.37) indicate that maintenance teams can prioritize and resolve
issues more effectively. In addition, the high score for security (4.54) suggests that users have
confidence in the system’s ability to protect their data.

Beyond efficiency, SAFA POLISAS promotes collaborative engagement among
stakeholders, including students, staff, and maintenance personnel. By consolidating all interactions
within a single platform, communication becomes more transparent and coordinated.

Overall, the findings confirm that SAFA POLISAS not only enhances operational efficiency
but also improves user satisfaction and institutional service quality. The system’s strong
performance across multiple criteria highlights its potential for wider implementation in other
educational institutions.

SAFA POLISAS

This system can provide the exact location of . ] 4.4
This system is more systematic T | 437
This system can speed up maintenance actions ] 439
This system can save time | 4.46

This system is very user-friendly | 454

This system is secure enough to protect your... | 454

The information displayed in this system is... 439
The visual design of this system is very... | 4.51

The instructions in this system are easy to.._ 44

The system is easy to use | 454

425 43 435 44 445 45 455 46

Figure 2: Study Findings on SAFA POLISAS
5. CONCLUSION AND RECOMMENDATION

In conclusion, the development of SAFA successfully addressed the limitations of conventional
facility complaint management methods by introducing a centralized and integrated digital platform.
The system improved complaint management efficiency, reduced maintenance response time,
minimized complaint loss, and enhanced communication between users and maintenance
administrators.

The integration of GIS technology further strengthened the system by enabling accurate
complaint location identification and supporting effective maintenance planning. The Agile
development methodology also contributed to the successful implementation and continuous
improvement of the system.

Several recommendations can be proposed for future enhancement of SAFA. These include
the development of a dedicated mobile application, implementation of automatic notification
systems, enhancement of analytical dashboards for predictive maintenance planning, and
incorporation of user satisfaction evaluation modules.

Overall, SAFA demonstrates significant potential as a smart facility management solution
that supports efficient, transparent, and sustainable maintenance operations within educational
institutions.
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ABSTRACT

Zakat is an important instrument in the Islamic economic system that functions as a mechanism for
wealth redistribution to help the asnaf achieve a better quality of life. However, current challenges
show that some asnaf in UiTM are still highly dependent on financial assistance provided by the
Zakat, Charity and Waqf Division (ZAWAF). Therefore, the Manipreneur Kit innovation was
developed to assist asnaf students at UITM Perlis branch. A total of ten asnaf students who fulfilled
the selection criteria were given basic skills training in hand and nail care. This study has two main
objectives, to innovate medicure equipment into a practical and user-friendly kit and to identify the
effectiveness of the kit in improving the skills and self-confidence of asnaf students. This study
employed an action research approach to empower asnaf students through the implementation of the
Manipreneur Kit innovation. The study involved identifying the issue of financial dependency,
implementing skill-based training using the kit and evaluating its effectiveness in improving
participants’ skills and self-confidence. The findings show that the use of the Manipreneur Kit
successfully improved participants’ technical skills while also enhancing their self-confidence in
providing hand and nail care services. In addition, participants also showed interest in using these
skills as a source of side income. In conclusion, the Manipreneur Kit has the potential to become a
skill-based educational innovation that can empower the asnaf towards a more independent life while
reducing dependency on zakat assistance.

Keywords: Asnaf, kit, manipreuner, empowerment, entrepreunership.

1. INTRODUCTION

The empowerment of asnaf through skills and entrepreneurship development has become
increasingly important in ensuring sustainable socio-economic growth within the Muslim
community. Although zakat assistance helps reduce financial burdens, many asnaf individuals still
depend heavily on continuous financial aid without possessing practical skills that can generate
independent income. Therefore, innovative approaches that combine hands-on training and
entrepreneurial exposure are needed to help asnaf become more self-reliant.

In response to this issue, the Asnaf Manipreneur Kit was developed as an innovation that
provides basic manicure skills training and entrepreneurship exposure among asnaf students. This
innovation aims to enhance technical skills, self-confidence and entrepreneurial potential while
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creating opportunities for additional income generation among asnaf communities, particularly in
higher education institutions.

2. LITERATURE REVIEW

Zakat plays a significant role as an instrument of socio-economic development for the Muslim
community, particularly in assisting the asnaf group in overcoming poverty. However, financial
assistance alone is often insufficient if it is not accompanied by skills development and
entrepreneurial empowerment that can help asnaf individuals become more independent. In this
context, skill-based training and entrepreneurship development have increasingly been recognized
as sustainable approaches for empowering asnaf communities. A study by Ikmal Hafiz Jamal et al
(2022), explained that entrepreneurship serves as an important mechanism in improving the
economic condition of asnaf and enabling them to transition from zakat recipients to future zakat
contributors. The study also highlighted that research related to asnaf entrepreneurship remains
limited and requires more practical innovations to support the asnaf community.

Furthermore, the concept of empowering asnaf through skills development is supported
Shiyuti et al (2021), who emphasized that asnaf entrepreneurship programs should be developed
through a systematic and integrated Islamic entrepreneurship ecosystem. The study explained that
skills training, practical learning, business guidance and institutional support from zakat agencies
are crucial elements in ensuring that asnaf individuals are capable of building a stable and
competitive livelihood.

Effective entrepreneurship development programs not only increase income but also improve
self-confidence and motivation among asnaf participants. In addition, technical and vocational
education and training (TVET) approaches are viewed as effective mechanisms for helping
disadvantaged groups generate sustainable income. A study Efri Syamsul et al (2023), found that
knowledge, skills and ability significantly influence the success of asnaf entrepreneurs. The findings
indicated that asnaf individuals who received skills training and self-development support
demonstrated improvements in confidence, business management capabilities and income-
generating potential. In the context of the Asnaf Manipreneur Kit, the development of a manicure
training kit aligns with current efforts to equip asnaf students with practical skills that are relatively
easy to learn and capable of generating additional income.

A hands-on manicure training approach not only enhances participants’ technical abilities
but also fosters entrepreneurial interest and self-confidence among asnaf students. Moreover, the
beauty and self-care industry continues to demonstrate consistent market demand, making it a
suitable platform for micro-entrepreneurship, particularly among university students. Therefore, the
Asnaf Manipreneur Kit innovation has the potential to become a practical and sustainable economic
empowerment platform for asnaf students in higher education institutions.

3. METHODOLOGY

This study employed an action research approach to evaluate the effectiveness of the Manipreneur
Kit among asnaf students at UiTM Perlis branch. A total of ten asnaf students who fulfilled the
selection criteria were selected as participants. The study began with the identification of issues
related to students’ dependency on zakat assistance and lack of practical income-generating skills.
The intervention phase involved the implementation of basic hand and nail care training using the
Manipreneur Kit. Participants were introduced to the functions and usage of the tools provided in
the kit through hands-on practical sessions. The training focused on developing basic technical
skills, self-confidence and entrepreneurial exposure among participants. Data were collected
through observation and structured feedback forms distributed after the training sessions. The
collected data were analyzed descriptively to identify the effectiveness of the Manipreneur Kit in
improving participants’ skills and help asnaf to generate income.
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4. RESULT AND DISCUSSION

The findings of this study show that the Asnaf Manipreneur Kit successfully improved participants’
practical manicure skills, self-confidence, and entreprencurial interest among asnaf students.
Through hands-on training activities, participants gained basic technical skills and showed positive
motivation to use these skills as a source of supplementary income. This finding is consistent with
Efri Syamsul et.al (2023) who emphasized that knowledge, skills and ability play important roles in
empowering asnaf entrepreneurs. The study also found that skills-based and entrepreneurship-
oriented programs are more effective in promoting long-term empowerment compared to financial
assistance alone.

Participants demonstrated increased confidence and interest in small-scale entrepreneurship
after completing the training sessions. This supports the study by Shiyuti et al (2021), which stated
that entrepreneurship development can help transform asnaf individuals into financially independent
communities. In addition, the innovation provides a practical and affordable micro-entrepreneurship
platform suitable for university students. The findings indicate that the Asnaf Manipreneur Kit has
strong potential as an empowerment initiative that integrates technical skills and entrepreneurship
exposure among asnaf students.

5. CONCLUSION AND RECOMMENDATION

In conclusion, the Asnaf Manipreneur Kit demonstrates significant potential as an innovative
platform for empowering asnaf students through practical skills training and entrepreneurship
exposure. The findings show that the innovation successfully improved participants’ technical skills,
self-confidence, and interest in micro-entrepreneurship. The study also highlights that skill-based
empowerment programs can help reduce dependency on financial aid while encouraging greater
financial independence among asnaf communities. Based on the findings, it is recommended that
higher education institutions and zakat agencies expand similar skills-based entrepreneurship
programs for asnaf students. Future programs should include continuous mentoring, business
exposure and marketing guidance to ensure long-term sustainability and income generation
opportunities. In addition, future studies may involve larger samples and different skill-based
modules to further evaluate the effectiveness of entrepreneurship empowerment initiatives among
asnaf communities.
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Chapter 16
Al Video Innovation in History Subject to Enhance
Students’ Interest and Understanding
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ABSTRACT

History is a compulsory subject in the Malaysian education system and must be studied by
students at both secondary and higher education levels as part of efforts to strengthen national
identity, patriotism, and understanding of the nation’s historical heritage. However, history
learning is often perceived as boring due to traditional approaches that rely heavily on text and
memorization, which consequently affect students’ interest and understanding. In the digital era,
the use of technologies such as Artificial Intelligence (AI) has the potential to transform
knowledge delivery into a more interactive and meaningful learning experience. Therefore, this
study aims to explore the use of Al-based videos as an innovation in history education. Many
students face difficulties in understanding historical concepts in depth and are unable to relate
historical events to contemporary contexts. Hence, this study seeks to design interactive Al
videos for History learning, evaluate students’ level of interest towards the use of Al videos, and
measure the effectiveness of the videos in improving students’ understanding. The findings
show that the use of Al videos successfully increased students’ interest, active engagement, and
understanding of historical content. This innovation contributes to the achievement of the
Sustainable Development Goal (SDG 4: Quality Education) by providing an inclusive,
interactive, and technology-driven learning method. The uniqueness of this study lies in the
integration of Al technology in producing contextual and adaptive historical videos, thereby
transforming history learning from a passive process into a more dynamic and student-centered
learning experience.

Keywords: Al history, enhance, student, interest

1. INTRODUCTION

History is a compulsory subject in the Malaysian education system and plays an important role in
strengthening students’ understanding of national identity, patriotism, and historical heritage.
Students in secondary schools are required to study History as a core subject, and it is also offered
at higher education institutions through nationhood and civilization-related courses. However,
despite its importance, history learning is often perceived as less interesting due to traditional
teaching approaches that emphasize textbooks, memorization, and one-way learning methods. As a
result, many students face difficulties in understanding historical concepts deeply and struggle to
relate historical events to current contexts.

In line with the rapid development of digital technology, Artificial Intelligence (AI) has
emerged as an innovative tool that can transform conventional teaching and learning methods into
more interactive and engaging experiences. Al-based video technology allows historical content to
be presented through visual storytelling, animation, voice synthesis and interactive elements that
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can increase students’ attention and participation during the learning process. Previous studies have
shown that technology-integrated learning approaches can improve students’ motivation,
engagement and understanding compared to conventional methods.

Therefore, this study introduces an Al Video Innovation in History Subject as an alternative
learning approach to enhance students’ interest and understanding of historical topics. The
innovation focuses on producing interactive and contextual Al-generated history videos that are
capable of creating a more dynamic and student-centered learning environment. This study is also
aligned with Sustainable Development Goal 4 (SDG 4: Quality Education), which emphasizes
inclusive, innovative and technology-driven educational practices.

2. LITERATURE REVIEW

History is an important subject in the Malaysian education system because it helps students
understand national identity, patriotism, and the historical development of the country. However,
traditional teaching approaches that rely heavily on textbooks and memorization often reduce
students’ interest and engagement in History subjects. According to Fahmi et al. (2025),
conventional learning methods in history education are less interactive and may limit students’
understanding of historical concepts. The study emphasized that technology-enhanced learning
environments can improve students’ engagement, motivation, and understanding in the classroom.
In recent years, Artificial Intelligence (AI) has become an emerging technology with significant
potential in the education sector. Al technology enables educators to create more interactive,
adaptive, and student-centered learning experiences. Al in education has the potential to transform
teaching and learning processes through intelligent learning systems, personalized instruction, and
interactive digital content. The study further explained that Al-assisted learning environments can
increase learning effectiveness and student participation (Chen, Chen, and Lin 2020),

Furthermore, Al-generated educational videos can provide more meaningful visual and
contextual learning experiences compared to traditional approaches. A study by found that Al
integration in higher education positively influences student engagement, learning motivation, and
digital learning experiences. The study highlighted that Al-based educational tools support more
active learning environments and encourage students to participate more effectively during
classroom activities (Cromptom and Burke, 2023). In addition, the integration of Al technology in
education is also closely related to Sustainable Development Goal 4 (SDG 4: Quality Education),
which emphasizes inclusive, equitable, and quality education through technological innovation.

According to Malik et al (2023), Al-driven educational technologies can improve educational
quality by creating interactive and adaptive learning systems that support students’ engagement and
understanding. Their review further noted that Al technologies have transformed educational
practices from passive learning approaches into more dynamic and learner-centered environments.
Therefore, previous studies indicate that the integration of Al technology in education can enhance
students’ motivation, participation, and understanding. In the context of this study, Al-generated
history videos are expected to create a more engaging and interactive learning environment that can
improve students’ interest and comprehension in History subjects.

3. METHODOLOGY

This study employed an action research approach to evaluate the effectiveness of Al-based videos
in enhancing students’ interest and understanding in History subjects. The study involved the
development and implementation of interactive Al-generated history videos as an innovative
teaching and learning tool. The videos were designed using Artificial Intelligence technology,
including Al-generated visuals, narration, animation, and storytelling elements to create a more
engaging and interactive learning experience.
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The participants of the study consisted of selected students who were exposed to the Al-
based history videos during teaching and learning sessions. The implementation process involved
several stages, namely identifying students’ learning problems in History subjects, developing Al
video content based on historical topics, conducting classroom implementation, and evaluating
students’ responses after using the videos.

Data were collected through observation and questionnaire methods to identify students’
levels of interest, engagement, and understanding towards the use of Al videos in History learning.
The collected data were then analyzed descriptively to evaluate the effectiveness of the innovation
in improving students’ learning experiences and comprehension of historical content.

4. RESULT AND DISCUSSION

The findings of this study show that the use of Al-based videos successfully increased students’
interest and engagement in History learning. Students demonstrated more active participation during
classroom activities and showed greater attention towards historical content presented through Al-
generated visuals, narration, and storytelling elements. The interactive nature of the videos created
a more enjoyable learning environment compared to conventional textbook-based approaches.

In addition, the findings indicate that Al-generated videos improved students’ understanding
of historical concepts and helped them relate historical events to current contexts more effectively.
Students were able to understand complex historical information more clearly through visual and
contextual presentations. This finding supports previous studies which suggest that Al-assisted
learning environments can enhance students’ motivation, engagement, and comprehension in
educational settings (Chen et al., 2020; Crompton & Burke, 2023). Furthermore, the innovation
demonstrates that integrating Al technology into History education can transform passive learning
into a more dynamic and student-centered learning experience. The use of Al-generated educational
videos also supports technology-driven teaching approaches aligned with current digital learning
trends and Sustainable Development Goal 4 (SDG 4: Quality Education).

5. CONCLUSION AND RECOMMENDATION

In conclusion, the integration of Al-based videos in History subjects demonstrates strong potential
in enhancing students’ interest, engagement, and understanding of historical content. The findings
indicate that Al-generated videos provide a more interactive, contextual and student-centered
learning experience compared to conventional teaching approaches that rely heavily on textbooks
and memorization. The use of visual storytelling, animation, and Al-generated narration also helps
students understand historical concepts more effectively and relate historical events to contemporary
contexts. Therefore, Al video innovation can serve as an effective educational tool in transforming
History learning into a more meaningful and engaging experience.

Based on the findings, it is recommended that educators and educational institutions expand
the use of Al technology in History teaching and learning activities. Teachers should be provided
with exposure and training on the development of Al-assisted educational materials to ensure
effective classroom implementation. In addition, future studies are recommended to involve larger
sample sizes and different educational settings to further evaluate the long-term effectiveness of Al-
generated videos in improving students’ academic performance, motivation and historical literacy.
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Smart Peer Evaluation for Student Presentations

Syaimak Ismail*, Solihah Yahya Zikri & Muhammad Zaim Isamail
UiTM Perlis Branch

*syaimak@uitm.edu.my

ABSTRACT

Peer assessment has increasingly been used as an alternative evaluation method in higher
education to encourage active learning and critical engagement among students. In presentation-
based assessments, peer evaluation allows students to participate directly in the assessment
process while developing analytical and reflective skills. However, the effectiveness and
reliability of peer assessment in evaluating presentations remain a concern among educators.
Questions often arise regarding students’ ability to assess fairly, their level of understanding of
evaluation criteria and the consistency of peer-generated scores. Previous studies indicate that
peer assessment can enhance students’ critical thinking, accountability and engagement in the
learning process. Research also suggests that when clear rubrics and guidance are provided, peer
evaluations can produce results comparable to instructor assessments. Nevertheless, some
studies highlight potential issues such as bias, friendship influence and students’ lack of
confidence in evaluating their peers. This study examines the implementation of peer assessment
in evaluating student presentations in a higher education classroom. A quantitative approach
was employed using structured peer evaluation forms based on specific presentation criteria,
including content clarity, organization, delivery and visual aids. Students were required to assess
their peers’ presentations using a standardized rubric. Data were collected from the peer
evaluation scores and analyzed descriptively to identify patterns and levels of agreement among
students. The findings indicate that peer assessment can serve as a useful complementary
evaluation tool in presentation-based assessments. Students were generally able to apply the
evaluation criteria consistently, and the results showed moderate alignment between peer scores.

1. INTRODUCTION

Presentations play a big role in college classrooms. They're not just a way for students to earn grades
they also help build communication, critical thinking, and teamwork skills. Usually, students have
to present their ideas, projects, or assignments for their classmates and professors. But let's be
honest, when students sit in the audience, they tend to zone out or only half-listen, and that really
cuts down on the value of these activities.

Lately, a lot of teachers have started using peer assessment to shake things up. Instead of just
sitting back, students actually evaluate each other’s presentations. They look at things like how clear
the content is, how well the presentation is organized, the presenter’s delivery, and the visuals used.
It’s more than just grading students sharpen their ability to analyze, reflect and pay attention. Plus,
since everyone knows they’ll be evaluating and getting evaluated, there’s a strong push to stay
involved and take the process seriously.

This study brings in something new: Smart Peer Evaluation for Student Presentations, a
platform designed to boost students’ focus, participation, and engagement whenever presentations
happen in class. The goal is to make peer assessment more structured, fair, and interactive by using
clear evaluation criteria. By baking peer assessment into classroom presentations, the study hopes
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to make learning more student-focused and energetic and, of course, to raise the bar for how well
students present and evaluate each other in college.

2. LITERATURE REVIEW

Peer assessment has become an increasingly important approach in higher education as it promotes
active learning, critical thinking, and student engagement during classroom activities. In
presentation-based assessments, peer evaluation allows students to participate directly in the
assessment process while developing analytical and reflective skills. According to Topping (1998),
peer assessment refers to an arrangement in which individuals consider the amount, level, value, or
quality of the products or performances of equal-status learners. The study highlighted that peer
assessment can improve students’ responsibility, participation, and understanding of evaluation
criteria.

Furthermore, peer assessment is closely associated with student-centered learning
approaches that encourage collaboration and reflective learning. Falchikov and Goldfinch (2000)
conducted a meta-analysis on peer assessment in higher education and found that peer evaluations
were generally reliable and showed significant agreement with teacher assessments when clear
rubrics and structured criteria were used. Their findings suggest that peer assessment can function
as a reliable complementary evaluation tool in academic settings.

In addition, structured peer evaluation activities have been found to enhance students’
engagement and classroom participation. According to Liu and Carless (2006), peer feedback and
peer assessment help students become more active learners by encouraging them to critically
evaluate academic performances and provide constructive feedback to peers. The study emphasized
that peer assessment not only benefits students who receive feedback but also improves evaluators’
understanding of quality assessment practices.

However, several studies also highlighted challenges associated with peer assessment
implementation. Students may experience difficulties in assessing fairly due to friendship bias, lack
of confidence, or limited understanding of evaluation criteria. Panadero and Brown (2017) explained
that clear rubrics, guidance, and training are essential to improve the effectiveness and fairness of
peer assessment activities. Their study further noted that properly designed peer assessment systems
can improve students’ self-regulation, accountability, and learning outcomes. Therefore, previous
studies indicate that peer assessment has strong potential to improve students’ engagement, critical
thinking, and active participation in learning activities. In the context of this study, the Smart Peer
Evaluation for Student Presentations innovation is expected to create a more interactive, structured,
and student-centered evaluation environment while improving the effectiveness of presentation-
based assessments in higher education.

3. METHODOLOGY

This study employed a quantitative approach to evaluate the effectiveness of the Smart Peer
Evaluation for Student Presentations innovation in enhancing students’ engagement and
participation during presentation activities. The study involved students in a higher education
classroom who participated in presentation-based assessments as part of their continuous evaluation.
The implementation process began with the development of a standardized peer evaluation form
based on specific presentation criteria, including content clarity, organization, delivery,
communication skills, and visual aids.

During presentation sessions, students were required to evaluate their peers using the
provided rubric. To ensure fairness and reduce potential bias, the identities of the evaluators were
kept confidential throughout the assessment process. Data were collected through peer evaluation
scores and students’ feedback regarding the use of the peer assessment platform. The collected data
were analyzed descriptively to identify students’ level of participation, consistency in applying
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evaluation criteria, and overall effectiveness of the innovation in improving focus and engagement
during presentation sessions.

4. RESULT AND DISCUSSION

The findings of this study indicate that the Smart Peer Evaluation for Student Presentations
innovation successfully improved students’ focus, participation, and engagement during classroom
presentation sessions. Students became more attentive and actively involved in evaluating their
peers because they were required to apply specific assessment criteria such as content clarity,
organization, delivery, and visual presentation. The implementation of structured peer evaluation
also encouraged students to participate more seriously during presentation activities.

In addition, the findings show that students were generally able to apply the evaluation
rubric consistently when assessing their peers’ presentations. The use of standardized criteria helped
reduce confusion during the assessment process and promoted a more systematic evaluation
environment. This finding supports previous studies which suggest that peer assessment can produce
reliable and meaningful evaluation outcomes when clear rubrics and guidance are provided
(Falchikov & Goldfinch, 2000). Furthermore, the innovation contributed to the development of
students’ critical thinking and reflective skills. Through the peer evaluation process, students
became more aware of effective presentation techniques and gained a better understanding of quality
assessment practices. The findings also indicate that peer assessment can serve as a useful
complementary evaluation tool that supports more active and student-centered learning
environments in higher education classrooms.

5. CONCLUSION AND RECOMMENDATION

In conclusion, the Smart Peer Evaluation for Student Presentations innovation demonstrates strong
potential in improving students’ engagement, focu, and participation during classroom presentation
activities. The findings indicate that peer assessment encourages students to become more attentive
and responsible during presentation sessions while also developing critical thinking, analytical and
reflective skills. The use of standardized evaluation criteria further helped students apply the
assessment process more consistently and systematically.

Based on the findings, it is recommended that educators integrate structured peer assessment
approaches into presentation-based learning activities to create a more active and student-centered
classroom environment. Future implementations should provide clearer evaluation guidelines and
training to improve students’ confidence and fairness in assessing their peers. In addition, future
studies are recommended to involve larger sample sizes and different academic disciplines to further
examine the effectiveness and reliability of peer assessment in higher education contexts.
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ABSTRACT

In Malaysia's expanding tourism industry, legal issues claiming negligence are common due to
a considerable "legal literacy gap" between industry players and visitors. While these
relationships are governed by common law rules of occupier liability, which are based on the
duty of care and the "neighbour principle," the inherent complexity of legalese frequently leaves
public unaware to their rights and obligations. This article introduces SOCO Vita-Tour, a unique
legal education tool that employs a mixed-method approach by combining sequential art
(comics) and doctrinal legal frameworks. The main objective is to convert the three-stage test
of negligence (duty, breach, and damage) into digestible, visual narratives incorporating realistic
scenarios like resort facility problems and tour operator oversights. Using a doctrinal research
approach enhanced by visual communication theory, this project converts important precedents,
such as local Malaysian cases and Donoghue v. Stevenson, into a series of "Graphic Case
Summaries. The results demonstrate that SOCO Vita-Tour significantly enhances the user's
ability to identify "standard of care" violations when compared to traditional text-based
booklets. This product serves as both a risk management manual for the tourism industry and a
graphic "Legal First-Aid Kit" for the public. By bridging the gap between complex tortious
notions and public understanding, this invention promotes a more transparent and legally
responsible hospitality environment.

Keywords: Negligence, Occupier Liability, Legal Literacy, Comic-Based Learning, Ai-Driven
Legal Mapping.

1. INTRODUCTION

In May 2026, Malaysia Tourism has entered an era of hyper-growth, and it seen as tourism boom.
Factors contribute to tourism boom in Malaysia are Visa Liberalization, Geopolitical Resilience and
connectivity strategy (Tourism Malaysia, 2025). The 2026 tourism boom presents a paradox for eco-
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destinations. While mass tourism seeks numbers, eco-tourism requires managed exclusivity.
Nowadays our government’s focus begins to shift in eco-tourism to eco-luxury and Edu-tourism
(Lam et al, 2026). For example, Pahang has emerged as the national leader in eco-tourism. With a
target of 15 million visitors, the state is leveraging a Highland-Rainforest corridor such as Taman
Negara and Genting Highlands. According to figures from 2025, the country received 42.2 million
visitors, a 20.4 percent increase from the pre-pandemic peak in 2019. This momentum is the
foundation of the Visit Malaysia Year 2026 (VM2026) campaign, which targets for 43-47 million
arrivals and RM329 billion in revenue (Alias et al, 2024; Lam et al, 2026). Driven by the Visit
Malaysia Year 2026 campaign, Malaysia's tourism growth increases hazards for tourists, who
frequently find it difficult to comprehend their legal rights regarding holiday disasters due to
complex and technical legal jargon. This inability to translate legal language into practical
understanding creates a justice gap, especially in the hospitality sector when incidents involving
negligence or breach of contract occur (Butt, 2001). To address this, SOCO Vita-Tour translates
complex tortious notions into accessible information, empowering consumers while offering a
compliance checklist to help hoteliers implement preventive measures and enhance safety standards.
Through this approach, visitors are no longer just passive observers but can clearly identify their
rights when a safety or service issue occurs (Norchaya Talib, 2010). Overall, this innovation not
only acts as an agent of legal literacy, but also as a catalyst for improving safety and accountability
standards in the country's hospitality industry (Gawande, 2009).

2. LITERATURE REVIEW

Tourism operators' legal obligations are primarily focused on duty of care, safety, and consumer
protection; however, their interpretation and implementation vary depending on the environment.
These legal obligations are derived from the landmark case of Donoghue v. Stevenson [1932] AC
562, which created the current duty of care, holding manufacturer accountable for harm caused by
products to end consumers, even in the absence of a direct contract, under the "neighbour principle”.
However, these ideas are utilized as layered decision making rather than as absolute rules. As a
result, they create challenges for non-experts who have limited formal legal knowledge and must
make situational decisions. This disparity is representative of a wider gap between operational
knowledge and doctrinal expertise (Butt.,2001). The study by Ramos and Cerutti (2021) and E.
Martinez et al. (2022) demonstrated that the difficulty often stems from the language itself rather
than the underlying notion because legal writings contain Latin or foreign idioms and unusual words
where there are simpler high-frequency synonyms. In this context, legal literacy refers to the ability
to apply regulations in practical situations rather than only knowing them.

In this regard, dual-coding theory and multimedia learning theory demonstrate how
integrating verbal and graphical information facilitates transfer to new situations and aids learners
in creating integrated mental models (Ling Wang et al., 2019 & Nafida Hetty Marhaeni et al,2024).
Therefore, building referential connections between representations is particularly facilitated when
text and images are presented together as opposed to separately. In addition, the study conducted by
Ruzaini Rafiuddin Rasmet et al. (2025) demonstrated that comic-based learning uses dual
representation namely text + images in sequence able to build mental models, clarify causal
relations, and improve engagement and retention, particularly for complex or abstract content and
thus can be applied to legal education. This lack of such integrative approaches is a critical gap in
the literature on educational innovation and legal literacy research, as well as a conspicuous gap in
our body of knowledge. To close this gap, the current work offers a hybrid conceptual method that
combines organized knowledge mapping, visual narrative approaches, and doctrinal legal structures.
Through the integration of verbal and graphical information with legal reasoning, this approach
develops a learning model that is more accessible and functionally relevant for audiences that are
not experts in the field.
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3. METHODOLOGY

This innovative methodology takes a qualitative doctrinal approach to modernizing the study of
negligence law by bridging the gap between sophisticated legal theory and practical application. It
starts with Doctrinal Mapping, which extracts essential principles which are duty of care, breach,
causation, and damages, from landmark UK and Malaysian precedents, such as Donoghue v
Stevenson, to build a strict legal framework. This foundation is then translated into organized, real-
world fact-based scenarios that require critical analysis using the IRAC (Issue, Rule, Application,
Conclusion) methodology.

4. RESULT AND DISCUSSION

The development of SOCO vita-tour successfully demonstrates that legal education can be
effectively humanized through visual storytelling. The research findings indicate that the mixed-
method approach whereby blending doctrinal legal frameworks with sequential art significantly
bridges the legal literacy gap that exists in Malaysia’s tourism sector. By turning the complicated
three-stage test of negligence into realistic comic stories, we show that you don't need a law degree
to understand your rights instead you just need to follow the story. The discussion highlights a win-
win condition for the industry whereby visitors gain a clear, stress-free understanding of their safety
rights, while tourism players (like resorts and operators) obtain a practical tool to fulfil their duty of
care and mitigate the risk of costly negligence lawsuits. ultimately, the results suggest that moving
away from text-heavy contracts toward visual law not only improves individual safety but also
strengthens Malaysia’s national reputation as a world-class, legally transparent, and safety-first
tourist destination.

4.1. Commercialization

SOCO vita-tour has great business potential because it turns jargon and confusing legal rules into
easy-to-understand comics that protect both the tourism industry and the visitors. It creates a win-
win condition whereby businesses avoid expensive lawsuits by clearly explaining safety, while
visitors finally understand their rights and how to stay safe through simple stories. The product can
be developed as a digital platform such as mobile application or web-based system and marketed to
key stakeholders such as hotels, travel agencies, tour operators, and training institutions and even
becoming the official safety guide for Malaysia’s tourism ministry.

4.2. Novelty and Uniqueness

SOCO vita-tour is unique in that it takes a visual law approach, transforming difficult legal
knowledge into fascinating and easy-to-understand legal comics customized to the Malaysian
tourism industry. Unlike traditional fine print, this innovation clarifies negligence and visitors’
protection conferred by law of tort with approachable visual storytelling. Its innovative win-win
design benefits both visitors and hospitality operators by raising legal awareness, encouraging
compliance, and bridging the gap between legal responsibilities and public understanding.

4.3. Benefit to User

The benefit of SOCO vita-tour is that it creates a win-win condition for everyone. Tourism players
get a simple way to protect themselves from expensive lawsuits, while visitors gain a clear, stress-
free understanding of their safety and rights. By turning technical legal terminology into friendly
comics, it makes the entire tourism experience safer, fairer, and more professional.
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4.4. Benefit to Society

The benefit to society is that SOCO vita-tour makes the law accessible to everyone, not just experts.
It creates a win-win condition by fostering a safer, more legally smart community where accidents
are reduced and Malaysia’s reputation as a safe, caring tourist destination is strengthened. By
replacing confusing legal jargon with simple visuals, it ensures that both businesses and the public
can interact with fairness and mutual respect.

5. CONCLUSION AND RECOMMENDATION

In conclusion, SOCO vita-tour proves that legal safety doesn’t have to be confusing. By turning
complicated negligence laws into simple, realistic comic stories, we show that anyone can
understand their rights without needing a law degree. This innovation promotes shared benefits and
sustainable outcomes by gives tourism businesses a simple, professional way to avoid legal
headaches, while giving visitors a clear understanding of how to stay safe and feel looked after. By
swapping fancy law words for easy-to-follow stories SOCO vita-tour makes the law work for
everyone, ensuring Malaysia remains a trusted and friendly place to visit.
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ABSTRACT

Large-scale philosophy classes often face challenges in maintaining student engagement,
participation, and motivation, particularly when discussing abstract and complex philosophical
concepts. Traditional lecture-based approaches may create passive learning environments that
limit interaction and reduce students’ interest in the subject. In response to these challenges, this
study introduces No More Boring Philosophy: Let’s Play and Learn!, an innovative gamified
learning approach designed to transform philosophy learning into a more interactive, enjoyable,
and student-centred experience. The study aims to explore the effectiveness of gamification and
digital learning platforms in enhancing students’ engagement and understanding in philosophy
courses involving large classroom settings. A qualitative approach was employed through
classroom observation and student feedback using interactive quiz platforms. The innovation
integrates game elements including quiz, leaderboards, rewards, collaborative challenges, and
real-time interaction to encourage active participation among students. The findings indicate that
gamified learning strategies positively influence students’ motivation, focus, classroom
interaction, and comprehension of philosophical concepts. Students demonstrated higher levels
of participation and expressed greater enjoyment during learning activities compared to
conventional teaching methods. The study also highlights the potential of gamification in creating
a more dynamic and meaningful learning environment for 21st-century higher education.This
innovation contributes to the transformation of philosophy education by promoting active
learning, social interaction, and digital engagement in large university classrooms.

Keywords: gamification, philosophy education, active learning, student engagement, interactive
teaching.

1. INTRODUCTION

Teaching philosophy courses in higher education institutions, particularly in large lecture settings,
remains a significant challenge for educators. Philosophy subjects often involve abstract, theoretical,
and conceptual discussions that may appear difficult or less appealing to students when delivered
through conventional lecture-based methods. In large classrooms consisting of more than one
hundred students, maintaining students’ focus, participation, and motivation becomes increasingly
difficult due to limited interaction and passive learning environments.

In the context of 21st-century education, students are more exposed to digital technology
and interactive learning experiences. Traditional teacher-centred approaches are no longer sufficient
to sustain students’ attention and encourage meaningful engagement. As a result, educators are
required to explore innovative pedagogical strategies that promote active learning, collaborative
participation, and enjoyable classroom experiences.
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Gamification has emerged as one of the contemporary approaches capable of transforming
learning environments into more dynamic and engaging spaces. The integration of game elements
such as competition, rewards, quizzes, leaderboards, and collaborative challenges has been widely
recognised for enhancing students’ motivation and participation. In philosophy education,
gamification may help simplify complex philosophical concepts while simultaneously encouraging
students to become active participants in classroom discussions.

This study introduces No More Boring Philosophy: Let’s Play and Learn!, a gamified
learning innovation developed to improve students’ engagement and understanding in large-scale
philosophy classes. The innovation combines digital quiz platforms and interactive game-based
activities to create a more student-centred and enjoyable learning experience. The study aims to
examine the effectiveness of gamification in promoting motivation, classroom interaction, and
conceptual understanding among university students enrolled in philosophy-related courses.

2. LITERATURE REVIEW

Gamification refers to the application of game elements and mechanics in non-game contexts,
particularly in educational settings, to enhance learners’ motivation, engagement, and participation.
According to Deterding et al. (2011), gamification incorporates elements such as points, badges,
rewards, competition, and leaderboards to create meaningful and enjoyable learning experiences. In
recent years, gamification has gained increasing attention in higher education due to its potential to
transform passive learning into active and interactive learning environments.

Previous studies have shown that gamified learning positively influences students’
motivation and academic performance. Hamari et al. (2014) highlighted that gamification can
increase user engagement and participation through reward-based systems and interactive activities.
Similarly, Subhash, & Cudney (2018) argued that game-based learning promotes collaborative
learning, critical thinking, and student-centred pedagogy.

In philosophy education, the implementation of gamification remains relatively limited
despite the subject’s highly abstract nature. Philosophy courses often require students to understand
complex theories, analyse arguments, and engage in reflective thinking. Traditional lecture methods
may lead students to perceive philosophy as difficult, monotonous, or disconnected from real-life
experiences. Therefore, integrating interactive teaching strategies becomes essential in enhancing
students’ comprehension and interest in philosophical discussions.

Several scholars have suggested that digital learning platforms such as Quizizz, Kahoot!,
and interactive online quizzes contribute positively to classroom participation and motivation (Siti
Rohani & Mohd Hatib 2025). Wang and Tahir (2020) found that quiz-based learning platforms
create enjoyable learning experiences and improve students’ engagement during classroom
activities. In addition, collaborative challenges and real-time interaction may strengthen social
learning and peer communication among students(Siti Rohani et al. 2019).

The shift towards Education 5.0 and 2l1st-century learning further emphasises the
importance of creativity, collaboration, digital literacy, and active participation in classroom
instruction. Gamification aligns closely with these educational goals by encouraging meaningful
interaction, learner autonomy and experiential learning. Therefore, the integration of gamified
learning approaches in philosophy education may provide a practical solution for overcoming issues
related to passive learning and low student engagement in large classroom settings.

3. METHODOLOGY

This study employed a qualitative approach to explore the effectiveness of gamified learning
strategies in enhancing students’ engagement and understanding in large-scale philosophy classes.
The study was conducted among undergraduate students enrolled in philosophy-related university
courses involving large classroom settings. Data collection was carried out through classroom
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observation and student feedback during the implementation of gamified learning activities.
Interactive digital quiz platforms such as arcade were used as the primary learning tool throughout
the teaching sessions. The innovation incorporated several game elements including quiz battles,
leaderboards, rewards, collaborative tasks, and real-time interaction. Students participated in various
philosophy-related quiz activities designed to encourage active participation and collaborative
learning. Observations focused on students’ classroom behaviour, participation levels, interaction,
attentiveness, and overall engagement during the learning sessions. Student feedback was also
collected to evaluate their perceptions, motivation, and learning experiences related to the gamified
activities.

The collected data were analysed thematically to identify recurring patterns and themes
related to students’ engagement, motivation, interaction, and understanding of philosophical
concepts. The qualitative findings were interpreted to evaluate the effectiveness of the gamified
learning innovation in improving the overall teaching and learning experience in large philosophy
classrooms.

4. RESULTS & DISCUSSION

The findings demonstrate that the implementation of gamified learning strategies positively
influenced students’ participation, motivation, and engagement in philosophy classes. Students
showed greater enthusiasm and attentiveness during learning sessions compared to conventional
lecture-based approaches.

One of the most significant observations was the increase in classroom interaction. The use
of quiz-based activities encouraged students to actively participate in discussions and collaborate
with their peers. Students who were previously passive became more willing to contribute answers
and engage in classroom activities. The competitive yet enjoyable learning environment created
through leaderboards and rewards appeared to increase students’ confidence and motivation.

The findings also indicate that gamification contributed to improving students’
understanding of philosophical concepts. The integration of interactive quizzes and real-time
feedback enabled students to process abstract philosophical ideas more effectively. Students
reported that complex topics became easier to understand when presented through engaging and
interactive learning activities.

In addition, the study found that gamification created a more enjoyable and less stressful
classroom atmosphere. Students expressed positive feelings towards the learning experience and
described philosophy classes as more interesting and interactive compared to traditional teaching
methods. This reflects the importance of student-centred pedagogical approaches in promoting
meaningful learning experiences in higher education.

The findings are consistent with previous studies that emphasise the role of gamification in
increasing student engagement and motivation. The integration of digital learning platforms
supports the development of active learning environments aligned with the demands of 21st-century
education. Furthermore, the innovation promotes social interaction and collaborative learning,
which are essential elements in enhancing students’ communication skills and critical thinking
abilities.

Overall, the innovation No More Boring Philosophy: Let’s Play and Learn! demonstrates
strong potential as an effective teaching approach for philosophy education in large university
classrooms. The incorporation of game-based learning elements not only enhances students’
engagement but also contributes to a more dynamic, meaningful, and enjoyable educational
experience.
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5. CONCLUSION & RECOMMENDATION

This study highlights the effectiveness of gamified learning strategies in transforming philosophy
education into a more interactive, engaging, and student-centred learning experience. The
implementation of No More Boring Philosophy.: Let’s Play and Learn! successfully increased
students’ motivation, participation, classroom interaction, and understanding of philosophical
concepts in large-scale university classrooms. The findings suggest that gamification has strong
potential to address common challenges associated with teaching abstract and theoretical subjects
such as philosophy by integrating digital quiz.
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ABSTRACT

The increasing number of students in university classrooms has created new challenges for
educators in maintaining meaningful interaction and sustaining students’ attention throughout
the learning process. This situation becomes more critical in courses that require analytical
thinking and continuous classroom participation. Therefore, BrainTeaser: Enhancing Active
Learning through Quiz Battle Challenges was developed as a gamified educational innovation
aimed at fostering a more stimulating, competitive, and interactive learning atmosphere. The
innovation emphasizes the integration of quiz battle activities supported by digital platforms to
encourage students’ involvement through collaborative and competitive learning experiences.
Game elements such as scoring systems, time-based challenges, instant responses, ranking
boards, and reward mechanisms were incorporated to create a more dynamic classroom
environment. The implementation of BrainTeaser demonstrated positive outcomes in improving
classroom energy, students’ confidence, peer interaction, and responsiveness during lessons.
Students were found to be more willing to participate in discussions and actively respond to
learning tasks when compared to conventional lecture methods. The innovation also contributed
to reducing passive learning behaviour by transforming classroom activities into enjoyable and
engaging learning sessions. The study highlights the importance of integrating gamified
strategies into higher education pedagogy to support student-centred learning practices. The use
of quiz battle challenges not only enhances participation but also promotes collaborative
learning, critical engagement, and a more meaningful educational experience in contemporary
classrooms.

Keywords: BrainTeaser, gamified learning, engagement, quiz challenge, student-centred
learning

1. INTRODUCTION

The rapid development of educational technology has significantly influenced teaching approaches
in higher education institutions. In recent years, universities have experienced increasing student
enrolment, resulting in larger classroom settings that challenge educators in maintaining effective
interaction and students’ active involvement during lessons. This issue becomes more apparent in
courses that require discussion, analytical thinking, and active classroom participation.
Conventional teaching methods that rely heavily on one-way communication often
contribute to passive learning environments where students become less motivated and less
responsive during lessons. In large classrooms, students may feel disconnected from the learning
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process due to limited opportunities for engagement and interaction. Consequently, educators are
encouraged to adopt innovative teaching approaches capable of creating more meaningful and
participatory learning experiences.

Gamification has emerged as one of the contemporary educational strategies that can
improve students’ engagement and motivation through the integration of game mechanics into
learning activities. The use of interactive challenges, rewards, competition, and instant feedback has
been widely recognised as an effective approach for stimulating students’ participation and
sustaining attention during classroom learning.

In line with this development, Brainteaser: Enhancing Active Learning Through Quiz
Battle Challenge was designed as a gamified learning innovation that promotes active classroom
participation through digital quiz battle activities. The innovation focuses on creating a dynamic
learning environment that encourages teamwork, communication, critical thinking, and healthy
competition among students. This study aims to examine the effectiveness of Brainteaser in
enhancing students’ classroom engagement and active learning experiences in higher education.

2. LITERATURE REVIEW

Gamification in education refers to the incorporation of game-inspired elements into teaching and
learning processes to improve students’ motivation, engagement, and participation. According to
Kapp (2012), gamification involves applying game mechanics and aesthetics to educational contexts
in order to influence learners’ behaviour and increase learning effectiveness. The growing interest
in gamified learning reflects the need for more interactive and student-centred pedagogical
approaches in modern education.

Numerous studies have highlighted the positive impact of gamification on students’
classroom experiences. Buckley and Doyle (2016) found that gamified learning environments
contribute to higher levels of motivation, participation, and student satisfaction. Similarly,
interactive quiz-based platforms have been recognised as effective tools for creating engaging
classroom activities and increasing students’ concentration during lessons. Active learning
approaches emphasize students’ direct participation in classroom activities through discussion,
collaboration, and problem-solving processes. Prince (2004) stated that active learning enhances
students’ understanding and promotes deeper cognitive engagement compared to passive learning
approaches. Through collaborative classroom activities, students become more involved in
constructing knowledge and exchanging ideas with peers (Mohd Hatib et al. 2025; Siti Rohani &
Mohd Hatib 2025).

Competitive learning elements such as quiz battles and leaderboard systems can also
positively influence students’ motivation and classroom energy. The incorporation of challenge-
based learning activities encourages students to participate more actively while creating enjoyable
learning experiences. Therefore, integrating gamification into classroom pedagogy through
Brainteaser may help address issues related to disengagement and passive learning behaviour in
large university classes.

3. METHODOLOGY

This study adopted a qualitative research design to evaluate the implementation of Brainteaser as a
gamified learning innovation in university classrooms. The study was conducted among
undergraduate students enrolled in large-scale courses at university level. Data collection involved
classroom observation, students’ feedback, and reflective analysis during the implementation of quiz
battle learning activities. The Brainteaser innovation utilized digital quiz platforms integrated with
gamification features such as real-time scoring systems, competitive rankings, timed challenges, and
collaborative group participation.
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Students participated in various quiz battle activities individually and in teams throughout
classroom sessions. The activities were designed to encourage communication, peer interaction,
active discussion, and immediate responses to learning tasks. Observational focus was given to
students’ participation, confidence, interaction patterns, and responsiveness during the learning
process. The collected qualitative data were analysed thematically to identify recurring themes
related to students’ engagement, motivation and learning experiences throughout the
implementation of Brainteaser activities.

4. RESULTS & DISCUSSION

The implementation of Brainteaser demonstrated significant improvements in students’ classroom
participation and engagement. Classroom observations showed that students became more active
and responsive during quiz battle sessions compared to traditional lecture-based learning
environments. The integration of competitive learning elements created a lively classroom
atmosphere that encouraged students to remain focused and involved throughout the lessons.

Students displayed greater confidence in answering questions and participating in
discussions during gamified learning activities. The use of instant feedback and scoring systems
increased students’ excitement and motivation to contribute actively during classroom sessions.
Time-limited quiz challenges also encouraged students to think critically and respond more
efficiently to learning tasks. In addition, collaborative learning activities strengthened peer
interaction and teamwork among students. Group-based quiz challenges encouraged learners to
communicate, exchange ideas, and solve problems collectively. This indirectly fostered a more
supportive and socially interactive classroom environment.

Students’ feedback further indicated positive perceptions toward the implementation of
Brainteaser. Many students described the learning sessions as enjoyable, interactive, and motivating.
The gamified activities reduced feelings of boredom commonly associated with conventional
lectures and created a more relaxed yet productive learning environment.The findings support
previous literature suggesting that gamification contributes positively toward enhancing students’
participation, motivation, and classroom interaction. The implementation of Brainteaser highlights
the potential of quiz battle activities as an effective pedagogical strategy for promoting active
learning in higher education settings.

5. CONCLUSION & RECOMMENDATION

Brainteaser has proven to be an effective gamified educational innovation in supporting active
learning and improving classroom engagement among university students. The integration of quiz
battle activities successfully transformed traditional classroom practices into more interactive,
collaborative, and student-centred learning experiences. The innovation contributed to increasing
students” motivation, participation, communication, and responsiveness during lessons.
Furthermore, the incorporation of competitive and collaborative learning elements created a more
stimulating educational environment that reduced passive learning behaviour in large
classrooms.The study suggests that educators should consider integrating gamification strategies
into higher education teaching practices to create more engaging and meaningful learning
experiences. Future research is recommended to explore the long-term effectiveness of quiz battle
learning approaches using quantitative or mixed-method designs involving wider educational
contexts and larger student populations.
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ABSTRACT

Al in e-Portfolio or Integrating Artificial Intelligence (Al) into e-portfolios transforms them
from static repositories into dynamic, intelligent, and personalised tools for professional growth
and assessment. Al can act as a personal learning coach, streamline the creation process, and
enhance reflection, though it also poses challenges for authenticity and data privacy. Here is
how Al is being used in e-portfolios. Al-Powered in e-Portfolio with tools like Gemini and
Canva Al, the platform can generate portfolio template structures, layouts, and content based
on initial input, speeding up the creation process. In this innovation, case studies generated by
using Al assist in drafting descriptions for projects. The personalized branding for Al in e-
Portfolio can also propose consistent styles, fonts, and colours based on innovation or creative
ideas among students in teaching and learning sessions. Overuse of generative Al can result in
generic content, which defeats the purpose of a personal, authentic portfolio. It is recommended
to use Al for brainstorming or editing, rather than generating entire entries. As a privacy risk,
users should be careful not to upload sensitive or confidential information, as some Al platforms
may retrain their models on user data. Also, for ethical use, it is crucial for users to declare the
use of Al when necessary and for academic institutions to establish clear Al policies in e-
portfolio design and development, and to implement them in the education field. As a
conclusion, this innovation not only achieves all the objectives but also fully supports national
and global Green

Technology Policy.

Keywords: Artificial Intelligence (Al), e-Portfolio, digital tools, learning & green technology.

1. INTRODUCTION

Portfolios are a requirement for applications to continue studies, get jobs, get sponsorship
opportunities, screening for promotions and other purposes. The latest trend is that portfolios only
need to be sent online for reference and review. There is a significant difference between writing a
manual or static portfolio compared to using e-portfolios with the help of open source applications
such as google gemini, canva Al and other applications. In this regard, it is hoped that through design
research and development (DDR) of innovative products in the Teaching and Facilitation (PdPc)
session of the Matriculation General Studies course, it will be able to provide positive implications
for students, lecturers and interviewer panels in identifying the competencies of each individual.
The limitations on product development studies, especially in the limited fields of education and
social sciences, require that the research team conduct needs analysis, design and then develop e-
portfolios.

According to Abdul Talib & Asmawati (2025) and Karim et al. (2020) the best manual,
resume or portfolio in teaching and learning (T&L) session is one that follows the latest technology
and coincides with the new norm of learning today. Among the advantages of the latest portfolios
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are the ability to show personal strengths and self-worth; can focus on the employer's needs; show
communication skills, confidence and video presentation; can convince the employer or interview
panel; and the employer can see the candidate's face and confidence. Therefore, these proposed
advantages are expected to fulfill the needs analysis, design and development of e-Resume or e-
Portfolio. Previous studies on the design and development of e-PortfolioTeaching and Learning
(eTnLP) prototypes provide implications for design and development that are almost the same as
this study, namely saving costs, time, energy and storage space, especially for institutional
management, lecturers and students. In addition, document access has also become easier and can
be accessed without counting time in various locations by anyone who needs it (Asmawati et al.,
2018 & Asmawati, 2019).

2. LITERATURE REVIEW

The highlights of this study reviewed the literature of several articles in and outside the country
related to digital tools, design and development and Teaching and Learning (T&L) sessions.

2.1 Digital Tools

The implications of this design and development provide savings in costs, time, energy and storage
space, especially for institutional management, lecturers and also among students. The access link
to documents in this e-Portfolio is quite easy and can be accessed regardless of time in various
locations by any personnel or individuals who need it (Asmawati et al., 2018). In fact, the latest
pedagogy according to Saprani et al. (2018) also requires educators to choose and implement T&L
strategies supported by digital resources and tools to achieve learning objectives. Cross-Curriculum
Elements (CCE) are focused on soft skills that only involve specialization in communication in
information management. However, this study has not yet been tested in terms of its effectiveness
on the level of mastery of soft skills among teachers and students (Asmawati et al., 2022 and Abdul
Talib & Asmawati, 2025).

2.2 Design and Development

The design and development research (DDR) of the e-Portfolio studied by Asmawati et al. (2018)
is part of the procedure using the ISD Model (instructional system design) with rapid prototyping.
To master the elements of Information and Communication Technology (ICT) skills among lecturers
and students should be implemented throughout the lifelong learning process. Needs analysis among
students and lecturers found that the cost increase factor was less effective as the main contributor.
In this regard, the design and development of e-Teaching and Learning (e-TnLP) prototype is one
of the alternatives that combines the three types of content found in the e-Portfolio product. The
process and procedures for the design and development of this e-Portfolio are also almost the same
as those applied to the e-Resume innovation product to replace its conventional manual use without
digital elements.

2.3 Teaching and Learning (T&L)

Learning methods that involve integration provide advantages to students to maximize their
appreciation of a subject. In fact, the most important thing is the ability to help educators understand
the situation and diversify pedagogy for the diversity of learning styles among students in this digital
age (Banas, 2018). In addition, this research relates to the importance of understanding learning
styles with the application of new media technology in current teaching sessions towards meaningful
learning. This integration practice leads to the implementation of a variety of sources and media in
producing a creative and innovative teaching session (Wan Ahmad et al., 2020). Therefore, the
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diversity of computer-based teaching techniques or multimedia information technology should be
given attention so that students do not get bored with traditional methods (Zain & Din, 2020).
Meanwhile, teachers play a fundamental role in developing students' thinking, character, values and
soft skills during teaching and learning activities (Gandi, et al., 2021 and Abdul Talib & Asmawati,
2025).

3. METHODOLOGY

Case study with descriptive survey method design to collect data and information. The purpose of
the study is to identify the needs, design and development of e-Portfolio among students of the
General Studies course at the College of Matriculation intake session 2025/2026. Case study is
defined as the process of carrying out an analytical or system study or in terms of products (Merriam,
2001). According to Yin (1994), case study is defined as a research process based on empirical
investigation that studies contemporary phenomena in the context of real life, especially when the
boundaries between the phenomenon and the context are found to be unclear. Meanwhile, Merriam
(2001) defines case study in terms of products, namely qualitative research in the description and
intensive holistic analysis of an event, phenomenon or social unit. The goal of this case study is to
improve students' ability to identify problems, plan, process content and provide a conclusion on a
problem. Students will gain experience while conducting case studies that can foster problem-
solving skills by working together in a team, which is one of the elements of soft skills. The research
methodology includes the methods and approaches used to achieve the aims and objectives of the
study. There are two methods that have been used, namely quantitative methods and qualitative
methods by observing the design and development of prototypes. Through quantitative methods, an
online questionnaire using Google forms has been used to obtain students' views in identifying the
needs for e-Portfolio production.

4. RESULTS & DISCUSSION

The findings show that the needs analysis study among respondents of 160 students, 60 male and
100 female from 12 tutorial classes. The majority of students stated that they strongly agreed with
both item statements about the need for the development of interventions and innovative e-Portfolio
products that can provide benefits in PdPc sessions, which is 100% agreement scale. However, there
are two students (1.25%) who also stated that they did not agree if the existing conventional portfolio
with manual format (hard copy) needs to be modified according to the latest technology.

The observation findings also show that there are several phases of design and development
of the product or prototype portfolio, namely the conventional or manual portfolio, hybrid e-
portfolio and Al-assisted e-portfolio. In addition, the observation analysis of this design also
involves several elements such as manual, digital, hybrid, application and Al. The suitability of
determining the approaches, methods, techniques and strategies applied in teaching and learning
sessions that are closely related to curriculum implementation has been studied by Asmawati et al.
(2018) & Asmawati (2019).

This research not only determines previous design and development research (DDR) studies
but also as a continuation of the elements contained in the subject but the research team also acts as
assessors and evaluators of learning outcomes. In general, the findings of previous studies show that
active learning activities are suitable for application in various situations and various teaching and
learning topics. The learning outcomes of these activities are also assessed as being able to develop
soft skills (generic) from the perspectives of lecturers and students (Asmawati et al., 2018).

Findings from previous studies are relevant for improvement in future follow-up studies
including the implementation of this study. The method is able to improve the quality of lecturers'
teaching through shared sharing sessions, namely lecturers can identify the current level of students'
understanding of the topic or subtopic of resume production, verify the level of usability and
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achievement through pre- and post-learning tests such as comparing the production of conventional
resume formats with e-Portfolio.

Teaching and Learning (T&L) activities will determine the level of students' understanding,
whether low or high for the related subtopics through pre-teaching tests. However, the level of
understanding can be increased through the best teaching through the approach that has been
identified through T&L sessions. The topic and subtopic teaching methods are based on digital
technology that is very relevant in the world of education today (Asmawati et al., 2018; Asmawati,
2019 & Asmawati et al., 2022). Independent case study design can have an impact on clear
interactions through the perspectives of instructors and students without affecting their involvement.

5. CONCLUSION & RECOMMENDATION

The soft skills elements identified in this study are technical skills, information technology skills,
intellectual skills, interpersonal skills and communication skills, personal through the T&L approach
can also be fostered in addition to coursework used by teachers inside and outside the tutoring room.
Continuous improvement in the research context has been expanded by a group of researchers with
the initiative to increase the number of soft skills elements to seven elements and test the active use
of Teaching Aids and Learning Aids at the level of student development and mastery.

There are various elements in soft skills that influence the achievement of an organization
such as intrapersonal and interpersonal communication relationships, self-management and other
individuals, emotions along with high understanding and empathy, leadership skills and so on. The
findings of the studies that were also reviewed show that soft skills have implications for the
achievement of an institution or organization in various fields and need to be taken into account
given its impact and influence as a whole.

Electronic or interactive portfolios and Al methods of e-Portfolios can create fun for students,
encourage students to interact with lecturers and other peers, and flexible teaching methods that can
be used before class starts, during class, and after class ends. Although there are several weaknesses
of e-portfolios, they can be overcome through innovative T&L session approaches and Al
applications. In addition, the two main factors of increased costs and less effective sources of
evidence access can be minimized by producing e-Portfolios.

The overall findings of this case study also support the research team by Saprani et al. (2018)
who studied the latest pedagogy so that teachers can choose and implement T&L strategies
supported by digital resources and tools to achieve learning objectives. In addition, the
reinforcement of the findings is also almost the same as the action study by researchers Karim et al.
(2020), namely the best resume or portfolio is one that follows the latest technology and coincides
with the new norm of learning today. The findings of this study also show similarities to the study
by Mohamad et al. (2020), namely the design and development of applications that incorporate
technological elements turn out to be able to provide benefits in the implementation of PdP from
student perceptions. In addition, the use of the latest technology needs to continue to be utilized to
further improve the quality of various T&L sessions among students and educators, especially in the
long term.

In conclusion, it was found that the use of digital portfolios or e-Portfolios led to the
integration of Al in e-portfolios in the future. Manually producing portfolios to e-portfolios as
mobile applications or digital tools such as conventional resumes to Al in e-portfolios.
Comparatively, studies in Malaysia on soft skills are among the scopes of research in the field of
education that needs to be strengthened internationally. In fact, these studies and Professional
Learning Community sessions can be shared to further improve digital education (Asmawati et al.,
2020 and Abdul Talib & Asmawati, 2025) and latest within integration Al technologies.
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Chapter 22
AD-PLE: A Digital Innovation for Mastering Basic
Mathematical Operations in Early Education
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ABSTRACT

Preschool students often face difficulties in mastering addition and subtraction operations
involving numbers from 1 to 20 and tend to lose focus during early teaching and learning
sessions (PdPc). To address this issue, a digital innovation known as Ad-Ple was developed to
strengthen basic Mathematics skills in an interactive and engaging manner. This study identifies
students' weaknesses in terms of accuracy, speed, and motivation when solving basic operation
questions. Therefore, the main objective of this innovation is to evaluate the effectiveness of
Ad-Ple in helping students solve addition and subtraction problems correctly while providing a
digital learning experience aligned with current technological developments. The Ad-Ple
application allows students to select difficulty levels, arrange apple-shaped objects according
to numbers, and perform addition and subtraction operations through structured, progressive
modules. The implementation involved a pre-test, use of the application during daily teaching
and learning sessions, and a post-test to measure improvement. The findings show significant
improvement in students' accuracy, speed, and motivation after using Ad-Ple. This innovation
not only enhances students' interest and confidence in Mathematics but also helps teachers
monitor individual progress in real time. Overall, Ad-Ple is a practical and effective digital
learning tool to support the mastery of basic mathematical operations at the early education
level.

Keywords: Ad-Ple digital innovation, addition, subtraction, early mathematics, interactive
learning

1. INTRODUCTION

Mathematics is foundational in early childhood education, and mastery of basic arithmetic —
particularly addition and subtraction within 1 to 20 — underpins all future mathematical learning.
Despite its importance, many preschool and Year 1 pupils in Malaysian schools struggle to grasp
these operations, displaying low accuracy, poor speed, and weak motivation during conventional
lessons.

At SJKT Changkat, classroom observations confirmed persistent difficulties among students
in solving basic arithmetic problems. Conventional worksheet-based approaches offered limited
engagement, and the absence of interactive digital tools widened the achievement gap. In response,
Vikneshwaran A/L Bashkar developed the Ad-Ple digital application — a gamified, mobile-based
tool using apple-shaped objects to teach addition and subtraction. The name 'Ad-Ple' combines
'Addition’ and 'Apple’', reflecting both its mathematical purpose and visual theme.
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This paper documents the development, implementation, and outcomes of Ad-Ple, aiming
to: (1) describe its design and features; (2) present pre-test and post-test evidence; and (3) evaluate
its overall effectiveness as an early Mathematics learning tool.

2. LITERATURE REVIEW
2.1 Challenges in Early Mathematics Learning

Research highlights those early mathematical difficulties, if unaddressed, carry long-term academic
consequences (Geary, 2004). Young learners commonly face challenges with quantity concepts,
working memory for multi-step calculations, and motivation toward abstract representations (Jordan
et al., 2009). Malaysia's Ministry of Education similarly underscores mastery of basic operations at
the preschool level as a prerequisite for higher-order thinking. These challenges call for concrete,
visual, and engaging instructional strategies.

2.2 Digital Technology and Gamification in Early Education

Digital tools with visual representations, immediate feedback, and progressive difficulty have
proven effective in promoting mathematical fluency among young learners (Clements & Sarama,
2007). Malaysia's emphasis on IR 4.0 and digital literacy further encourages classroom technology
adoption. Gamification — the integration of game-design elements — boosts intrinsic motivation
by fostering autonomy, competence, and relatedness (Deci & Ryan, 1985). Game-based
environments are especially effective for young learners who respond better to interactive tasks than
to traditional exercises (Prensky, 2001). Ad-Ple incorporates all these principles through level
selection, manipulable visual objects, and positive reinforcement.

3. METHODOLOGY
3.1 Design of the Ad-Ple Application

Ad-Ple is a tablet and smartphone application built around a colourful, apple-themed interface.
Students arrange apple-shaped objects to solve addition and subtraction problems. Following
Universal Design for Learning (UDL) principles, the app offers three progressive difficulty levels:
Level 1 (1-5), Level 2 (1-10), and Level 3 (1-20). Immediate visual and audio feedback reinforces
correct answers and encourages perseverance.

3.2 Participants and Procedure

Sixteen students at SJKT Changkat participated across three groups: 8 Preschool students (addition
and subtraction), 3 Remedial/Pemulihan students (addition), and 5 Year 1 students (addition). All
were identified by teachers as requiring additional arithmetic support.

The study comprised three phases: (1) Pre-Test — a standardised 10-question arithmetic
test established baseline scores; (2) Intervention — students used Ad-Ple during daily lessons over
several weeks, with teacher monitoring via real-time tracking; and (3) Post-Test — the same test
was repeated and results compared to pre-test scores.
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4. RESULTS AND DISCUSSION
4.1 Preschool Students — Addition

Table 1: Preschool Addition Pre-Test vs Post-Test Results

Participant Pre-Test Score Post-Test Score Improvement
Student A 0/10 8/10 +8
Student B 3/10 8/10 +5
Student C 4/10 10/10 +6
Student D 3/10 8/10 +5
Student E 2/10 10/10 +8
Student F 0/10 7/10 +7
Student G 3/10 10/10 +7
Student H 1/10 7/10 +6

All 8 preschool students improved markedly. The average pre-test score rose from 2.0/10 to 8.5/10
— an average gain of 6.5 marks. Students C, E, and G achieved perfect scores of 10/10,
demonstrating Ad-Ple's strong impact on addition accuracy.

4.2 Preschool Students — Subtraction

Table 2: Preschool Subtraction Pre-Test vs Post-Test Results

Participant Pre-Test Score Post-Test Score Improvement
Student A 1/10 8/10 +7
Student B 2/10 9/10 +7
Student C 4/10 10/10 +6
Student D 2/10 7/10 +5
Student E 1/10 10/10 +9
Student F 0/10 7/10 +7
Student G 3/10 9/10 +6
Student H 4/10 7/10 +3

Subtraction results were equally strong: pre-test average of 2.1/10 improved to 8.4/10, a gain of 6.3
marks. Students C and E again achieved perfect scores.
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4.3 Remedial Students — Addition

Table 3: Remedial Students — Addition Pre-Test vs Post-Test Results

Participant Pre-Test Score Post-Test Score Improvement
Student A 0/10 8/10 +8
Student B 5/10 9/10 +4
Student C 2/10 8/10 +6

All three remedial students showed significant growth (pre-test average 2.3/10; post-test 8.3/10).
Student A's jump from 0 to 8 highlights the app's value for students requiring additional scaffolding.

4.4 Year 1 Students — Addition

Participant Pre-Test Score Post-Test Score Improvement
Student A 3/10 10/10 +7
Student B 1/10 9/10 +8
Student C 3/10 9/10 +6
Student D 1/10 10/10 +9
Student E 0/10 10/10 +10

Year 1 students showed the most dramatic improvement: pre-test average of 1.6/10 rose to 9.6/10.
Three of five students achieved full marks, with Student E recording a maximum gain of +10.

4.5 Discussion

Across all groups, Ad-Ple produced consistent and significant improvements in accuracy, speed,
and motivation. Its interactive design, progressive difficulty, and real-time monitoring enabled
personalised feedback and targeted intervention. Students previously disengaged from worksheet
exercises showed renewed focus and enthusiasm. Improvements were observed across diverse
learner profiles — preschool, remedial, and Year 1 — confirming Ad-Ple's adaptability and
inclusivity. These findings align with the gamification and digital learning literature reviewed in
Section 2.

5. CONCLUSION AND RECOMMENDATIONS

Ad-Ple has proven to be a highly effective digital tool for improving early Mathematics outcomes
at SJKT Changkat. Pre-test and post-test evidence across three student groups demonstrates
substantial gains in accuracy, speed, and motivation. The application bridges abstract numerical
concepts with concrete, visual learning and aligns with Malaysia's digital literacy agenda. The
following recommendations are made based on the findings:
=  Wider Adoption: Extend Ad-Ple to other preschools and Year 1 classrooms in Tamil-medium
schools across Malaysia.
=  Content Expansion: Add multiplication and simple division modules for Year 2 and Year 3
students.
=  Teacher Training: Organise professional development sessions to support effective classroom
integration.
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= Parental Engagement: Develop a home-use version to encourage practice outside school

hours.
=  Longitudinal Study: Conduct follow-up research to assess sustained academic impact over
time.
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ABSTRACT

The integration of digital competencies in Quantity Surveying (QS) education is increasingly
important, particularly in the use of Microsoft Office applications for professional tasks such as
cost estimation, documentation, and reporting. However, traditional teaching approaches that
primarily emphasise theoretical knowledge are inadequate in addressing the practical
requirements of Quantity Surveying students. MSOQS+, a gamified learning was developed to
enhance student engagement and interactive learning environment where students may grasp the
essential Microsoft Office, specifically Word, Excel and PowerPoint, skills required for
Quantity Surveying studies and future career. This study aims to examine students’ perceptions
and the perceived benefits of MSOQS+ as a gamified learning approach in enhancing Microsoft
Office learning in Quantity Surveying education. An interactive digital platform like
Campsite.bio, is employed to host activities created using dynamic tools, integrating quizzes
and diverse interactive formats to promote a more engaging and effective learning environment.
Students who participated in MSOQS+ reported overwhelmingly positive feedback, praising its
interactive approach and engaging learning experience. By incorporating Microsoft Word,
Excel, and PowerPoint into a gamified learning environment, MSOQS+ aims to enhance student
motivation, strengthen skill retention, and prepare students for professional practice in Quantity
Surveying.

Keywords: Gamification, Microsoft Office Learning, Quantity Surveying Education, Digital
Literacy.

1. INTRODUCTION

The advancement of digital technologies in the construction sector has strengthened the importance
of technological expertise among Quantity Surveying practitioners. Quantity Surveyor (QS) are
required to utilize a range of software applications for tasks such as preparing bills of quantities
(BQ) cost estimation, tendering and reporting. Microsoft Office applications, such as Word, Excel,
and PowerPoint, have become essential digital tools in modern education and professional practice,
serving as the interface for critical data management and communication (Akgunduz & Kinik
Topalsan, 2024).

According to Yusof et al. (2020), proficiency in Microsoft Office is widely recognised as a
core component of digital literacy, contributing to both academic success and professional readiness.
Mastery of Microsoft Office applications is widely recognized as a foundational digital skill for
tertiary students, especially those in technical and professional disciplines such as Quantity
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Surveying. However, numerous studies highlight the limitations and challenges of traditional
instructional methods used to teach these applications in higher education settings. According to
Subhash and Cudney (2018), traditional lectures are being phased out in favor of digital ecosystems
that utilize game-based rewards like points and leaderboards, which have proven more effective at
maintaining student engagement and enthusiasm. Therefore, this study aims to examine students’
perceptions and the perceived benefits of MSOQS+ as a gamified learning approach in enhancing
Microsoft Office learning in Quantity Surveying education.

2. LITERATURE REVIEW

Game-based learning approaches have been explored as a solution to enhance the teaching of
Microsoft Office applications. Studies (Prensky, 2001; Gee, 2007) highlight how GBL promotes
active learning and improves retention by engaging students in tasks that simulate real-world
challenges. Building on these principles, recent research emphasizes that GBL is particularly
effective for mastering technical software because it transforms repetitive procedural tasks into goal-
oriented activities (Chen et al., 2021). However, the traditional teaching methods are increasingly
deemed inadequate in the 21st century, especially for numerical courses which demand active
learning to boost student motivation (Abdul Rahman, 2017). This pedagogical shift is necessary
because passive instruction fails to bridge the gap between theoretical formulas and practical
application (Lee et al., 2023). Hence, this study focuses on the development and evaluation of
MSOQS+, a gamified learning approach aimed at enhancing Microsoft Office proficiency among
Quantity Surveying students.

Within Quantity Surveying education, which requires competency in Microsoft Office
applications including Excel, Word, and PowerPoint, game-based learning (GBL) has emerged as
an effective pedagogical approach for improving student engagement and practical skill acquisition.
Hu et al. (2024) emphasize that well-designed educational games provide students with a sense of
achievement through playful problem-solving and realistic challenges. Positively, students can learn
academic content more quickly and effectively when working in small, cooperative groups, as it
encourages discussion, explanation, and mutual support (Slavin, 2015).

3. METHODOLOGY

MSOQS+ employed a game-based learning approach for the course QSA105: Information
Technology, utilizing the Campsite.bio, which hosts activities developed on dynamic tools, the
platform combines quizzes such as Quizizz, The Word Search, Wordwall and other interactive
formats to make learning more dynamic and enjoyable.

The design and implementation of the MSOQs+ follow the ADDIE model, which ensures
the educational tool meets specific learning objectives. The ADDIE model, developed in 1975 as an
instructional systems design framework, is widely recognised as an effective method for developing
multimedia learning materials. It consists of five phases: Analysis, Design, Development,
Implementation, and Evaluation. The model is iterative in nature, allowing continuous refinement
until it meets the intended objectives, making it highly suitable for the development of multimedia-
based learning materials (Branch, 2009). The development of the MSOQS+ using the ADDIE
learning design approach:

i. Analysis: To align the MSOQS+ framework with student needs, a pilot study was initiated
using Mentimeter to gauge interest in gamified learning. It is essential for ensuring that the
instructional design and gamification features of MSOQS+ are closely aligned with student
needs and educational objectives.

ii. Design: Developing a modular game level for each Microsoft Office application. This design
ensured that students not only improved their technical skills but also gained confidence in
using these tools.
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iii. Development: Structuring the Campsite.bio page as a main dashboard where each task or
section represent a game stage and integrating the platform with external tools such as
Kahoot, Quizizz, Wordwall and other interactive game platforms.

iv. Implementation: Students participated in gamified learning sessions, completed tasks using
Microsoft Office applications, and engaged in interactive quizzes and challenges.

v. Evaluation: A quantitative approach was employed using a structured questionnaire
distributed to students after the implementation of MSOQS+. The instrument was designed
to assess several key constructs, including enjoyment, engagement, interest in learning,
expectation, motivation and skill retentions.

MSOQS+ is an innovative educational initiative developed to improve the teaching and
learning of introductory Microsoft Office applications. Using an interactive digital platform like
Campsite.bio, which hosts activities developed on dynamic tools, the platform combines quizzes
and various interactive formats to make learning more dynamic and enjoyable. The platform was
designed with a clear and scrollable interface, where each section represents a different game level
(Refer to Figure 1). Buttons and icons linked to Quizizz, Wordwall, The Word Search and other
interactive game platforms. Through the integration of these digital tools, MSOQS+ creates an
accessible and interactive learning environment that helps Quantity Surveying students develop
fundamental Microsoft Office skills in a structured, visually engaging, and digitally organised
manner.

Figure 1. Campsite.bio dashboard

4. RESULT & DISCUSSION

This study aims to examine students’ perceptions and the perceived benefits of MSOQS+ as a
gamified learning approach in enhancing Microsoft Office learning in Quantity Surveying
education. This study utilised a questionnaire as a research tool, which was distributed to
respondents via Google Forms. A total of 89 respondents participated. Table 1 show the finding
from the survey conducted during class after the student completed the MSOQS+ session.

The result in Table 1 demonstrates a consistently strong positive perception of MSOQS+
among MSOQS+ is an interactive online game aimed at boosting engagement and fostering an
enjoyable learning journey for students. The integration of Campsite.bio facilitates the creation of
an interactive and accessible game-based learning environment that facilitates Quantity Surveying
students in mastering essential Microsoft Office skills via a structured, graphically engaging, and
digitally organised platform. Overall, MSOQS+ serves as a transformative educational innovation
that not only enhances learning outcomes but also contributes to the development of a competent,
industry-ready, and digitally skilled workforce.

105



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

Table 1: Student’s perceptions and perceived benefits of MSOQS+

o Strongly Agree Disagree St.rongly Mean
Item Criteria Agree (%) (%) Disagree
(%) ° ° (%)

1 The activities in MSOQS+ were fun and 52.8 40.4 6.7 0 1.54
made the learning session enjoyable.

2 MSOQS+ made the learning content more 494 42.7 7.9 0 1.59
appealing and interesting.

3 MSOQS+ encouraged me to put more 48.3 42.7 9.0 0 1.61
effort into learning Microsoft Office.

4 MSOQS+ helped me stay focused 46.1 449 9.0 0 1.63
throughout the activities.

5 MSOQS+ met my expectations as a 48.3 42.7 9.0 0 1.61
learning tool for Microsoft Office.

6 MSOQS+ helped me retain the Microsoft 50.6 41.6 7.9 0 1.58

Office skills for use after the session.

5. CONCLUSION & RECOMMENDATION

The findings provide strong empirical support for the effectiveness of MSOQS+ as a game-based
learning tool in Quantity Surveying education. The platform not only enhances students’ learning
experience but also contributes to meaningful learning outcomes, particularly in terms of
engagement and skill retention. These results are consistent with broader educational research,
which emphasises the value of gamification in improving both affective and cognitive dimensions
of learning. Therefore, the MSOQS+ serves as a promising innovation to improve both the learning
experience and skill development among Quantity Surveying students in their engagement with
Microsoft Office applications. Future research, the MSOQS+ platform should be continuously
improved based on student feedback and technological developments. Enhancements such as
additional learning modules, interactive challenges, real-time feedback, and progress tracking
features may further improve student engagement and learning outcomes.
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ABSTRACT

Mastering the distinction between coutable and uncountable nouns remains a significant hurdle
for ESL learners, primarily due to persistent first-language interference and the abstract nature
of grammatical rules. This study evaluates the effectiveness of ‘Le Petit Chef’s Grammar
Kitchen’, a pioneering phygital innovation designed to bridge quantifier mastery with
Sustainable Development Goal 3 (Good Health and Well-being). The research objective was to
determine the impact of the P.A.N. Strategy (Piece, Always a Puddle, No-count Powder) on
pupils’ grammar accuracy and nutritional literacy. Utilising an experimental research design,
the study involved 30 Year 4 pupils from a primary school in Penang, selected through purposive
sampling. Data were collected through pre-test and post-test instruments, then analysed using
paired samples t-test and mean scores. The novelty of this project lies in its 'Phygital DNA,'
which seamlessly blends tactile physical manipulation with a digital Virtual Academy to reduce
cognitive load. Findings indicated a significant improvement in post-test results, with mean
scores doubling from 44% to 87%. This demonstrates a heightened ability to apply correct
quantifiers alongside an increased awareness of health-conscious consumption. Beyond
linguistic precision, the project benefits society by fostering a generation of health-literate
students capable of making informed nutritional choices. This study implies that a hybrid,
multisensory learning environment effectively enhances both academic outcomes and global
citizenship values. It is recommended that this experimental model be adapted for other complex
grammar items to further refine ESL pedagogy and curriculum integration.

Keywords: first language interference, multisensory learning, P.A.N strategy, quantifiers, ESL

1. INTRODUCTION

The mastery of quantifiers like a, an, some, much, and many remains one of the most daunting
challenges for English as a Second Language learners in Malaysia. At the Year 4 level, pupils are
expected to transit from basic vocabulary to more nuanced grammatical structures. However, this
transition is often hampered by First Language (L1) interference. In the local context, pupils
frequently apply the grammatical rules of their mother tongue to English. Since languages like
Bahasa Melayu or Mandarin do not always use distinct markers for countability in the same way
English does, pupils often default to using a single quantifier for all noun types.

Le Petit Chef’s Grammar Kitchen was conceived as more than just a teaching aid. It is a
phygital ecosystem that merges the tactile reliability of a physical laboratory with the expansive
nature of digital gamification. This innovation aligns with the UNESCO 2030 Agenda, particularly
SDG 3 (Good Health and Well-being), as it uses nutritional data as the primary vehicle for linguistic
exercises (UNESCO, 2022). Furthermore, this approach directly mirrors the shift towards
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competency-based learning outlined in the Kurikulum Persekolahan 2027 (Ministry of Education
Malaysia, 2026).

2. LITERATURE REVIEW

Recent studies suggest that L1 interference is not merely a habit. It is a deep-seated cognitive map
that requires multisensory intervention to re-route effectively (Wong and Aziz, 2022). In the
Malaysian Primary Chinese School context, the acquisition of English countability is hindered by
the absence of obligatory plural marking in the learners' L1 (Lee, 2025). Pupils often struggle
because they lack a physical reference for what constitutes a countable unit versus a mass substance.

The phygital approach represents the seamless integration of physical tactile experiences
with digital interactive interfaces to create a unified learning journey. By combining physical
manipulation with digital feedback, this method has been shown to increase student engagement by
40 percent compared to traditional methods (Tan and Ibrahim, 2023). According to the Cognitive
Theory of Multimedia Learning, pupils process information more effectively when it is presented
through both visual and haptic channels (Mayer, 2021). By using tactile mnemonics like the P.A.N.
strategy, learners can reduce their extraneous cognitive load. This allows for deeper grammatical
processing and better retention of rules (Joshi and Mejia, 2023). Therefore, this study takes the
position that the phygital strategies, particularly through tactile mnemonic tools such as the P.A.N
approach is not only engaging but also pedagogically effective in improving pupils’ grammatical
understanding.

Research into gender-based performance in ESL suggests that while female pupils often
excel in verbal memory, male pupils may show higher engagement in gamified and tactile
environments (Abdullah et al., 2024). Integrating SDG 3 into the curriculum further contextualises
these lessons. This leads to higher retention rates across all genders because the learning is perceived
as having real-world value (Siti and Ramli, 2021). Thus, this research takes the stance that when
learning is contextualised and perceived as meaningful, pupils are more likely to retain grammatical
knowledge effectively across genders.

3. METHODOLOGY
3.1 Research Design and Hypotheses

This study employed the experimental one-group pre-test and post-test design to rigorously evaluate
the impact of the intervention. The research was guided by three primary hypotheses to determine
the statistical significance of the findings. Firstly, the null hypothesis (Ho) posited that there is no
significant difference in the mean scores of the pre-test and post-test after the implementation of Le
Petit Chef. In contrast, the first alternative hypothesis (H:) suggested that a significant difference
does exist in the mean scores following the intervention, indicating an improvement in learners'
proficiency. Furthermore, the second alternative hypothesis (Hz) was established to examine the
inclusivity of the tool, stating that there is a significant difference in learning gain between male and
female pupils when using the phygital system. This structured approach allowed for a
comprehensive analysis of both overall effectiveness and gender-based performance dynamics
within the ESL classroom.

3.2 Participants and Treatment
The study focused on 30 Year 4 pupils from School A in Penang. Pupils engaged with the two-board

system consisting of The Physical Lab and The Global Kitchen. This twelve-week intervention was
supplemented by the Google Sites Virtual Academy.
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3.3 The P.A.N. Strategy

The core of the intervention is the P.A.N. mnemonic:
a. P (Piece): Countable units like apples or nuggets.
b. A (Always a Puddle): Liquids or mass nouns like water or juice.
c. N (No-count Powder): Granular substances like salt, sugar, or sand

4. RESULTS AND DISCUSSION
4.1 Overall Performance Analysis
The data revealed a marked increase in mean scores (refer to Figure 1). The average score rose from
44 percent in the Pre-test to 87 percent in the Post-test. A paired sample t-test indicated a significant
p-value of less than 0.05. Therefore, the null hypothesis (Ho) was rejected in favour of the alternative

hypothesis (Hi).

I Mean Score (%)

Pre-Test Mean Post-Test Mean

Figure 1 Bar Chart of Overall Learning Gain (Pre-test vs Post-Test)

4.2 Gender-Based T-Test Analysis

To further explore the effectiveness of the system, an independent samples t-test was conducted to
compare the learning gains between male (n=14) and female (n=16) pupils. The results showed no
significant difference in the mean scores between genders (p > 0.05) (refer to Figure 2). This is a
crucial finding because it suggests that the phygital and multisensory nature of ‘Le Petit Chef’ is
inclusive. It provides an equitable learning platform that caters to the diverse learning styles of both
boys and girls.

Male Pupils

e _
/] 20 40 60 &0

Figure 2 Bar Chart of Gender Parity Analysis
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4.3 Discussion of Findings

The success of 'Le Petit Chef' lies in its ability to contextualise grammar. When pupils analysed the
'Nutritional Forensic Lab,' they were not just choosing between 'much' or 'many' for a grade. They
were deciding how much salt was dangerous for a fictional patient. This dual-purpose learning
increases the perceived value of the lesson and leads to higher retention rates (Siti and Ramli, 2021).

5. CONCLUSION AND RECOMMENDATION

In conclusion, ‘Le Petit Chef” successfully demonstrates that grammar instruction does not have to
be isolated from real-world issues. By bridging English as a Second Language (ESL) with
Sustainable Development Goal 3 (SDG 3), the innovation creates a learning environment where
pupils become both linguistically competent and socially conscious. The study proves that a
multisensory, gender-inclusive system can effectively overcome the barriers of First Language
interference by providing tangible anchors for abstract grammatical rules. As for future
implementation, it is vital to scale the Teacher’s Vault kit for use in rural schools to bridge the digital
divide and ensure equitable access to phygital resources. Furthermore, the scope of this innovation
should be expanded to include more comprehensive Sustainable Development Goals, such as SDG
12 (Responsible Consumption and Production) or SDG 13 (Climate Action), by adapting the
culinary theme to discuss food waste and sustainable sourcing. To ensure sustainability within the
national education framework, the P.A.N. Strategy can be assimilated into the upcoming Kurikulum
Persekolahan 2027 (KP2027). Scaling the content to include complex topics from the Year 5 and
Year 6 syllabus, such as compound nouns or more advanced quantifiers, would allow for a
continuous and progressive learning journey. Finally, future research should incorporate a control
group to further validate the statistical superiority of the P.A.N. strategy over traditional rote
learning methods, thereby cementing its place as a standard pedagogical tool in the Malaysian ESL
classroom.
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ABSTRACT

Malaysia’s Federal Constitution guarantees fundamental liberties, including personal liberty and
freedom of movement, while the Police Act 1967 and Criminal Procedure Code (CPC) confer
broad powers on the police to maintain public order. Friction arises when the exercise of these
powers exceeds the constitutional safeguards, resulting in potential abuse of authority. This
tension is visible in allegations of police misconduct during inspection, denial of access to legal
counsel, unlawful collection of evidence, and harassment during arrest, all of which fuel ongoing
debate on how to balance law enforcement imperatives with constitutionally protected rights.
Fact-Finding Booklet Street Safety Shield: A Legal-Matrix Framework is a socio-legal
innovation that translates complex provisions such as Article 5 of the Federal Constitution and
section 112 of the CPC into a “Situation—Action—Law” matrix. It presents users with realistic
legal scenarios involving police—citizen encounters, foregrounding civilians’ rights in the face
of police action and transforming dense legal doctrine into simple, actionable tools that ordinary
people can use to de-escalate tension while safeguarding their constitutional protections. The
Matrix offers a systematic pathway for civilians to navigate proper procedures in interactions
with law enforcement, including arrest, investigation, and the privilege against self-
incrimination. This innovation directly aligns with Sustainable Development Goal 16, which
calls for peaceful and inclusive societies, access to justice for all, and effective, accountable
institutions. Developed using a Legal Design methodology grounded in doctrinal legal analysis,
the framework maps formal legal procedures into practical logic flows. In doing so, the product
supports a shift from the citizen as a passive subject of state power to a knowledgeable
participant who can assert rights and engage more confidently with the legal system

Keywords: Booklet, legal-matrix framework, constitutional literacy, police powers, access to
justice
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1. INTRODUCTION

It is Malaysia’s Federal Constitution guarantees a set of fundamental liberties, including personal
liberty and freedom of movement, as core safeguards against arbitrary state power. At the same time,
statutory instruments such as the Police Act 1967 and the Criminal Procedure Code (CPC) confer
wide investigative and preventive powers on the police in the name of maintaining public order and
internal security. The coexistence of robust constitutional guarantees with broad policing powers
creates an inherent zone of friction that is most visible during street-level encounters between law
enforcement officers and civilians. Table 1 summarises several relevant recent cases illustrating this
constitutional tension.

Table 2 Recent Malaysian Cases Illustrating Police—Citizen Constitutional Tensions (2021-2023)

Cases

Legal Classification of
Conduct

Basis of the Impugned Police Conduct

Zaidi Kanapiah v ASP
Khairul Fairoz bin
Rodzuan & Ors
[2021] 5 CLJ 581
(Federal Court,
Malaysia)
Datuk Hasanah Ab
Hamid v Suruhanjaya
Pencegahan Rasuah
Malaysia & Anor
[2019] 10 CLJ 191
(High Court, Malaya)

Nivesh Nair Mohan v
Dato’ Abdul Razak
Musa & Ors [2021] 6
MLRA (Federal Court,
Malaysia)

Unconstitutional
preventive detention;
unlawful remand; violation
of Atrticle 5(1) FC; Police
Act 1967 s. 3(3) arrest
powers exceeded
Denial of right to counsel
during investigation;
qualification of Article
5(3) FC; CPCs. 28A and s.
112 — privilege against
self-incrimination

Unlawful preventive
detention; limits on citizen
resistance; Police Act 1967

ss. 3,27; CPCs. 117;

Penal Code ss. 96-106
(private defence boundary)

Police arrested material witnesses to shield officers under
investigation. The Federal Court declared the remand
provisions unconstitutional for removing all judicial
discretion from the Magistrate, in direct violation of Article
5(1) FC. Demonstrates abuse of Police Act 1967 arrest
powers and unlawful remand under CPC s. 117.

Applicant was denied access to counsel during remand under
CPC ss. 28A (8)- (9), before her statement was recorded
under s. 112 CPC. The High Court ruled the right to counsel
under Article 5(3) FC may be temporarily suspended where
it would hinder investigations. Highlights the critical gap in
citizen knowledge regarding the right to counsel and the s.
112 privilege against self-incrimination

The Federal Court confirmed the POCA mandatory remand
provisions are void for breaching the constitutional
separation of powers. Reaffirmed that citizens cannot
lawfully resist a detention order even if later found unlawful.
Engages all four statutory pillars: Article 5(1) FC, CPC s.
117, Police Act 1967, and Penal Code ss. 96—106 on the limits

of citizen self-defence.
Source: Malayan Law Journal (MLJ); Current Law Journal (CLJ); MACC Official Statement (2023); Free Malaysia Today
(2024).

Fact-Finding Booklet Street Safety Shield: A Legal-Matrix Framework is proposed as a
socio-legal innovation to address this gap by translating key constitutional and procedural
safeguards into a practical “Situation—Action—Law” matrix. The framework presents common
policing scenarios such as identity checks, searches, arrests, and questioning alongside clear,
stepwise guidance on appropriate citizen responses and the specific legal provisions that underpin
them. By converting “heavy” legal doctrine into concise decision pathways, the booklet aims to de-
escalate potential conflict while enabling civilians to uphold their constitutional rights in real time.

2. LITERATURE REVIEW

Studies confirm that police misconduct during street encounters is a persistent problem, often arising
because citizens are unaware of their legal rights and are therefore unable to identify or respond to
abuses of authority. Norziaton Ismail Khan et al. (2024) highlight how institutional cultures within
policing organisations suppress accountability, reinforcing the need for citizen-facing legal tools
that operate independently of institutional oversight. In Malaysia, despite the establishment of the
Independent Police Conduct Commission (IPCC) under the IPCC Act 2022, gaps in public legal
knowledge remain a critical vulnerability for ordinary citizens during police encounters.

Research on procedural justice consistently shows that citizens who understand their rights
are better equipped to engage calmly and lawfully during police encounters, thereby reducing the
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risk of unnecessary conflict or escalation of force. Kyprianides et al. (2023) found, in a systematic
meta-analysis, that perceived fairness during police encounters significantly affects public trust in
law enforcement institutions. Similarly, Li and Sun (2025) found that citizens who felt treated as
informed participants, rather than passive suspects, reported fairer experiences during stops. These
findings support the rationale behind the Street Safety Shield framework, which is designed to
transform uninformed civilians into confident, rights-aware participants during police interactions.

The access-to-justice literature identifies legal knowledge gaps as the most significant
barrier to ordinary people benefiting from their formal legal rights. Pandey, Moti, and Naomi (2025)
argue that the mere existence of legal protections is insufficient without citizen awareness of those
protections and practical guidance on how to use them. This gap is especially pronounced in the
Malaysian context, where constitutional safeguards under Article 5 of the Federal Constitution and
procedural rights under the Criminal Procedure Code (CPC) are well-established in law but largely
unknown to the public. The OECD (2023) further identifies people-centred legal design, i.c.
presenting law from the perspective of the citizen’s lived experience, as the key methodology for
closing this justice gap, which is the precise approach adopted by the Street Safety Shield.

Legal design has emerged as an effective methodology for converting complex legal
doctrine into plain-language, scenario-based tools that ordinary people can understand and act upon.
Tschider, Katz, and Andersen (2022) established that legal design is most effective when it addresses
the full user experience of law, including the emotional and cognitive pressures that citizens face in
real situations such as arrest or questioning. Blasie (2023) further demonstrates that plain-language
legal tools reduce comprehension barriers and improve public trust in legal institutions. These
scholarly developments directly validate the design methodology of the Street Safety Shield booklet,
which translates constitutional provisions and criminal procedure rules into a practical Situation—
Action—Law matrix organised around real policing scenarios. Taken together, the literature confirms
a clear and unmet need for a scenario-based, plain-language legal literacy tool tailored specifically
to the Malaysian police—citizen encounter context, which this innovation directly addresses.

3. METHODOLOGY

The objective of this product is to translate complex constitutional safeguards and statutory criminal
procedures into easy-to-comprehend, plain-language recommendations for the public during police
interactions. The methodology used is a hybrid approach that combines doctrinal legal analysis with
applied legal scenario design. The framework utilises a four-stage development process:

Stage 1: The Legal Foundation. The first step was to identify the Malaysian law controlling police
powers and individual liberty. Primary sources selected for analysis included: Malaysia’s Federal
Constitution Article 5 (Liberty of the Person), the Criminal Procedure Code (CPC) (Act 593)
covering arrest, search, and statement recording under Section 112, the Police Act 1967 defining the
scope of police authority and identity, and the Penal Code establishing the boundary for citizen
resistance.

Stage 2: Situational Mapping. This stage identifies situations where citizens regularly make
mistakes due to fear or ignorance. The technique divided encounters into four essential phases:
officer identification, the arrest stage, the search phase covering bodily integrity, privacy, and
evidential integrity; and witness questioning under Section 112 CPC.

Stage 3: Converting Law into Simple Behavioural Scripts. This is the cornerstone of the

methodology. It transformed complicated legal provisions into straightforward, plain-language
guidance for public understanding, structured as a Situation-Action-Law matrix.
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Stage 4: Risk Mitigation Techniques. De-escalation strategies and lawful citizen responses were
integrated into each scenario to reduce potential conflict while safeguarding constitutional rights.

4. RESULTS & DISCUSSION

The intersection between constitutional rights and law enforcement highlights a significant power
imbalance between the police and the public. This study introduces an innovative approach to
addressing disparities by bridging the gap between complex statutory language and laypersons' lived
experiences, thereby making legal concepts more accessible and meaningful to the public. This
study shows that most people fail to protect their rights not because they don't care, but because they
panic during police encounters. We found that when a person is stopped, legal panic often leads
them to follow wrong instructions or forget to ask for identification. This Legal Matrix Street Safety
Shield solves this by providing a clear, step-by-step path. Instead of reading and trying to understand
the law, rules and regulations, the user simply looks at the situation, such as being stopped by a
plainclothes officer and follows the pre-planned legal action, such as requesting an Authority Card.
The product effectively decodes Article 5 of the Federal Constitution into simple actions. By using
this tool, the public is no longer a passive participant but becomes an active part of the legal system.
This ensures that police actions comply with the law and reduce the risk of illegal detention.
Ultimately, this Legal Matrix Street Safety Shield serves as a bridge, translating complex laws into
a practical safety manual anyone can use to stay calm and protected.

4.1. Novelty/ Uniqueness of The Product

In Malaysia, police misconduct like illegal arrests and denial of lawyers continues to happen because
many people do not realise their rights are being violated. The Legal Matrix Street Safety Shield
solves this by replacing complicated law with Decision Intelligence. What makes this product
unique is its Dual-User Utility. It serves as a protective shield for the public while acting as a
checklist that encourages authorities to follow standard operating procedures (SOP).

4.2. Benefit to the Intended Users

The Legal Matrix Street Safety Shield serves as an immediate safety net, providing the public with
peace of mind and legal protection. For the average person, the main benefit is that it removes the
legal panic that can occur during high-stress encounters. This legal Matrix maps out common
situational errors and replaces them with legally sound responses. This offers the public a clear
roadmap of their rights and the specific actions they can take to protect themselves. It also functions
like a Virtual Legal Assistant guiding users, so they do not accidentally say things that could be used
against them. Ultimately, it gives people the confidence to insist on fair treatment, greatly reducing
the risk of illegal detention or the abuse of power.

4.3. Benefit to Society

On a societal level, this innovation promotes accountability and the Rule of Law. By making legal
knowledge accessible to everyone, the Legal Matrix Street Safety Shield balances the power
between authorities and the public, helping to prevent corruption and misconduct. It reduces the
burden on our courts by preventing illegal detentions before they even happen. Furthermore, it
encourages a more professional relationship between the police and the community. When citizens
are informed, enforcement agencies are more likely to follow constitutional rules. This leads to a
fairer, more transparent society where legal protection is a right for everyone, not just a privilege
for those who can afford a lawyer.
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4.4. Potential for Commercialization

Legal Matrix Street Safety Shield is designed to be an affordable and accessible tool for the public.
We produce this Matrix as a low-cost, durable Action Map that is small enough to be kept in a car,
bag, or wallet. Because of its compact and high-durability design, it provides instant, step-by-step
instructions whenever a person is stopped or questioned by the police. By offering the Matrix in
both a physical, pocket-sized format and a digital download, we ensure that every citizen always has
a clear roadmap of their rights ready. This makes the product a practical, must-have safety item for
the entire Malaysian public.

5. CONCLUSION & RECOMMENDATION

In conclusion, these findings highlight a fundamental tension within law enforcement frameworks,
wherein a lack of public legal literacy compounds existing power imbalances. This study identifies
legal accessibility as a primary prerequisite for the effective exercise of constitutional rights. The
introduced innovation successfully synthesizes complex statutory requirements with the practical
realities of police public encounters, offering a transformative tool for systemic reform. By giving
people the clear legal knowledge they need to act confidently, this product helps create a fairer and
more open police system
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Chapter 26
Beyond the Scoreboard: AI-Driven PE Assessment
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ABSTRACT

Conventional Physical Education (PE) assessment in Malaysia has long stopped at the
scoreboard — collecting fitness data without meaningfully interpreting or acting upon it. This
critical gap leaves student teachers ill-equipped to make evidence-based pedagogical decisions,
a deficiency increasingly untenable in the data-driven landscape of Industry 4.0. AIMOVE
(AlAssistedMovement and Assessment) moves beyond the scoreboard by systematically
embedding Artificial Intelligence into authentic PE assessment processes for 32 PISMP Physical
Education student teachers at IPG Kampus Gaya across eight weeks (Semester 1, 2025/2026).
Operating through five sequential phases — MOVE (SEGAK fitness testing), RECORD
(Google Sheets data entry), ANALYZE (interpretation via ChatGPT-40 using a purpose-
designed three-part pedagogical prompt framework), VALIDATE (critical peer review of Al
outputs), and DECIDE (evidence-based teaching intervention design) — AIMOVE uniquely
positions ChatGPT-40 as an authentic co-assessment partner embedded within real instructional
contexts, rather than a supplementary technological add-on. Unlike any existing PE assessment
approach, AIMOVE requires no proprietary software, specialist training,or additional cost —
only freely accessible tools: ChatGPT-40 and Google Sheets. Findings reveal statistically
significant improvements in data interpretation competency, with mean scores rising from 2.91
to 4.23 on a five-point Likert scale (p<0.05); 80% of participants achieved high-level data
comprehension compared to 35% at baseline, and 75% reported substantially greater confidence
in pedagogical decision-making. Immediately scalable across all 27 Teacher Education
Institutes (IPG) in Malaysia and adaptable to primary and secondary schools, AIMOVE has the
potential to transform PE assessment practice for pensyarah and the guru pelatih PISMP they
prepare for the nation’s classrooms.

Keywords: AIMOVE; ChatGPT-4o; artificial intelligence; physical education assessment; data
interpretation; pedagogical decision-making

1. INTRODUCTION

Across Malaysia's 27 Teacher Education Institutes, a familiar scene unfolds each semester: Physical
Education student teachers administer the national SEGAK fitness battery, carefully record the
results — and then stop. The data sits in folders, in spreadsheets, sometimes on scraps of paper,
rarely interrogated, rarely used. Assessment, in this model, ends at the scoreboard. What happens
beyond it — the interpretation, the analysis, the evidence-based instructional response — remains
largely uncharted territory for many pre-service PE teachers.

This is not a failure of motivation but of preparation. The PISMP Physical Education
curriculum, including the PJMS3373 assessment course at [PG Kampus Gaya, equips student
teachers with the mechanics of data collection but rarely develops the higher-order competency of
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data interpretation: the ability to read patterns in fitness scores, draw meaningful pedagogical
conclusions, and translate those conclusions into differentiated teaching plans. The result is a
generation of teachers who know how to measure their students but not how to act on what they
measure.

AIMOVE — Al-Assisted Movement and Assessment — was designed to change this. By
embedding ChatGPT-40 as a structured pedagogical scaffold within the post-collection phase of PE
assessment, AIMOVE moves the conversation decisively beyond the scoreboard. It does not replace
teacher judgement; it develops it. Through a principled five-phase model anchored by a purpose-
designed three-part ChatGPT prompt framework, student teachers learn to engage critically with
Al-generated data interpretations, building the evidence-based decision-making competencies that
will define excellent PE teaching in Malaysia's Industry 4.0 era

2. LITERATURE REVIEW
2.1. The Data Use Gap in Physical Education

The tendency to treat assessment data as an end product rather than a starting point is well-
documented in education research. Supovitz and Klein (2003) identify a persistent data use gap in
which teachers collect performance data systematically but lack the analytical frameworks to
convert it into instructional action. In the PE context, this gap is amplified by the numerical and
multidimensional nature of fitness data: student teachers trained primarily as movement specialists
are rarely equipped to function simultaneously as data analysts. Siedentop and Tannehill (2000)
emphasise that effective PE teaching requires not merely the collection of performance indicators
but the capacity to interpret those indicators and design responsive instructional sequences — a
competency that remains under-developed in pre-service programmes across the region.

Mandinach and Gummer (2016) argue that data literacy — the capacity to read, interpret,
and act upon quantitative assessment information — must be treated as a foundational professional
competency for all teachers, not a specialist skill. Without it, assessment becomes a compliance
exercise rather than a pedagogical too.

2.2. Al as Authentic Pedagogical Scaffold

Contemporary research distinguishes meaningfully between Al as content deliverer and Al as
cognitive scaffold, where the tool actively supports higher-order reasoning such as analysis,
evaluation, and synthesis (Graham, 2019). Large language models such as ChatGPT-40 are
particularly suited to the scaffolding role: when deployed with educationally purposeful, structured
prompts, they can rapidly surface patterns in complex datasets, generate interpretive hypotheses,
and pose questions that guide the learner toward deeper analytical engagement. AIMOVE is built
entirely on this model — ChatGPT-40 functions not as an oracle but as a Socratic partner, creating
productive uncertainty that the student teacher must resolve through professional judgement.

2.3. Authentic Assessment in Teacher Education

Mueller (2018) defines authentic assessment as evaluation that requires learners to perform real-
world tasks demonstrating meaningful application of knowledge and skills. AIMOVE
operationalises this principle fully: the fitness data student teachers analyse via ChatGPT-40 is not
hypothetical — it is generated by real students in real PE classes. The pedagogical decisions they
make in the DECIDE phase are not theoretical exercises — they are actual teaching plans. This
authenticity is central to AIMOVE's effectiveness and distinguishes it from Al-in-education
initiatives that use generative Al to deliver content rather than to scaffold genuine professional
practice.
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3. METHODOLOGY
3.1. Research Design and Participants

This study employed a convergent mixed-methods design, combining quantitative pre-test and post-
test measures with qualitative reflective data to evaluate AIMOVE's effectiveness. Thirty-two (32)
PISMP Physical Education student teachers at IPG Kampus Gaya participated during Semester 1,
Academic Session 2025/2026, as part of the PJMS3373 assessment course. All participants were in
their third year of training with no prior experience of Al-assisted assessment tasks. Informed
consent was obtained from all participants prior to commencement.

3.2. Al Tools Used

Al Tools Used in AIMOVE

1. ChatGPT-40 (OpenAl, 2024) — Primary Al tool used in the ANALYZE phase. Accessed via chat.openai.com.
Used for data interpretation, pattern identification, and pedagogical intervention recommendation through structured
three-part prompts.

2. Google Sheets (Google LLC, 2024) — Used in the RECORD phase for structured SEGAK data entry, automatic
fitness category classification, and class-level data visualisation. Accessed via sheets.google.com.Both tools are freely
accessible, require no installation, and are available to all educators with a standard internet connection.

3.3. The AIMOVE Five-Phase Model

AIMOVE operates through five sequential phases (see Figure 1). The ANALYZE phase is the
pedagogical core of the model, in which student teachers interact with ChatGPT-40 using the
purpose-designed three-part prompt framework described in Table 1:

AIMOVE Model — 5-Phase Al-Assisted PE Assessment

(XT3 Physical Activity
Students perform the SEGAK national fitness protocol, generating
MOVE authentic data: cardiovascular endurance, muscular strength,
muscular endurance, flexibility, and body mass index.

+

LWEEM Data Entry into System
SEGAK data is entered into a structured Google Sheets template.
[:{{ao]:1s] Fitness categories are classified automatically and class-level
visual charts are generated for teacher review.

v
LEUEN Al Interprets the Data

ChatGPT-40 analyses class data using a 3-part pedagogical prompt
ANALYZE framework: (1) data summary, (2) strengths & weaknesses,
(3) differentiated teaching intervention recommendations.

+

LLEX Students Review Al Findings

Student teachers critically evaluate the ChatGPT-4o analysis
[PNETaed gainst their own classroom observations. Discrepancies are
documented and discussed in structured peer-review pairs

+

WEEEN Pedagogical Decision-Making
Student teachers produce written evidence-based teaching plans
DECIDE with differentiated interventions for each identified student
subgroup, informed by both Al analysis and critical evaluation.

Evidence-Based Teaching — Beyond the Scoreboard

Figure 1: The AIMOVE Five-Phase Sequential Model for Al-Assisted PE Assessment.
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* MOVE: Student teachers administer the SEGAK national fitness protocol,
generating authentic performance data across five components: body mass index,
cardiovascular endurance, muscular strength, muscular endurance, and flexibility.

* RECORD: Data are entered into a structured Google Sheets template with
automated fitness category classification and class-level visual charting.

* ANALYZE: Student teachers engage ChatGPT-40 using the three-part prompt
framework (Table 2) to generate Al-powered interpretations of their class SEGAK
data.

*  VALIDATE: Student teachers critically review the ChatGPT-40 analysis, cross-
referencing it against their own classroom observations and established PE
pedagogical principles. Discrepancies are documented in structured peer-review
pairs.

* DECIDE: Drawing on both the Al analysis and their critical evaluation, student
teachers produce written evidence-based teaching plans with differentiated
interventions for identified student subgroups.

Table 1 ChatGPT-40 Three-Part Pedagogical Prompt Framework Used in AIMOVE (ANALYZE Phase)

Prompt Phase Pedagogical Purpose Example Prompt Used in
AIMOVE (ChatGPT-40)

AI summarises the class SEGAK “You are a Physical Education assessment

dataset, identifies distribution across expert. Based on the following SEGAK

fitness categories, and flags outliers for  fitness data for my class of [n] students,

Prompt 1 teacher attention. provide a structured summary of the class
Data Summary fitness  profile, including distribution

across each fitness category (Excellent,
Good, Moderate, Weak) for each

component.”
Al identifies patterns of “Based on this SEGAK data, identify the
strength and weakness across the class,  fop three fitness strengths and the top
Prompt 2 and cross-references fitness three fitness weaknesses of this class. For
Strength & Weakness components to surface pedagogically each weakness, explain the potential
Identification meaningful groupings. physical, behavioural, or environmental
factors that may be contributing to this
result.”
Al proposes differentiated, evidence- “Based on the identified weaknesses
informed teaching interventions for above, recommend three specific,
identified student subgroups, which are  differentiated teaching interventions
Prompt 3 then critically evaluated by student appropriate for a Malaysian secondary
Intervention Recommendation  teachers in the VALIDATE phase. school PE context. For each intervention,

state the target student group, the activity,
the expected outcome, and how progress
should be monitored.”

Al Tool: ChatGPT-40 (OpenAl, 2024). All prompts were standardised across all 32 participants to ensure consistency.
Student teachers entered their own class SEGAK data as context before each prompt. Prompts were delivered in English;
responses were reviewed in both English and Bahasa Malaysia.

3.4. Instruments and Analysis

Data were collected using two validated instruments: the Data Interpretation Competency Scale
(DICS; 20 items, five-point Likert; Cronbach's o = .87) and the Pedagogical Decision-Making
Confidence Scale (PDMCS; 10 items; Cronbach's a = .83). Participants also completed weekly
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reflective journals. Paired-samples t-tests examined pre-test to post-test differences in both
quantitative instruments. Thematic analysis (Braun & Clarke, 2006) was applied to reflective journal
entries, and findings were triangulated across quantitative and qualitative strands to strengthen
validity.

4. RESULTS AND DISCUSSION
4.1. Data Interpretation Competency

Paired-samples t-test analysis confirmed statistically significant improvement in DICS scores (t(31)
=8.43, p <.001, Cohen's d = 1.49). Mean scores rose from 2.91 (SD = 0.54) at pre-test to 4.23 (SD
= 0.41) at post-test — a gain of 1.32 scale points with a large effect size. The proportion of
participants achieving high-proficiency classification (mean > 4.0) increased from 35% to 80%. The
largest gains occurred on pattern recognition (+1.61) and application (+1.48) dimensions,
confirming that the ChatGPT-4o0-mediated ANALYZE phase and the DECIDE phase were
particularly effective at developing higher-order data competencies. Table 2 presents the full
dimensional breakdown.

Table 2 Pre-test and Post-test DICS Scores by Dimension (n = 32)

Dimension Pre-test M Post-test M A Cohen's d p
Comprehension 2.85 4.10 +1.25 1.31 <.001
Pattern Recognition 2.72 433 +1.61 1.67 <.001
Inference 2.93 4.18 +1.25 1.38 <.001
Critique 3.02 4.15 +1.13 1.21 <.001
Application 3.03 4.51 +1.48 1.58 <.001
Overall (DICS) 291 4.23 +1.32 1.49 <.001

4.2. Pedagogical Decision-Making Confidence

PDMCS scores improved significantly (t(31) = 6.97, p < .001, Cohen's d = 1.23), with 75% of
participants reporting substantially higher confidence in data-informed decision-making at post-test.
The strongest gains were in identifying appropriate differentiated interventions and articulating
assessment rationale to peers — precisely the competencies that define effective professional
practice beyond the scoreboard.

4.3. Qualitative Evidence

Thematic analysis of reflective journals (Braun & Clarke, 2006) identified three overarching themes.
First, productive friction with ChatGPT-40: participants consistently described the Al as a thinking
partner rather than an answer machine, using phrases such as 'it gave me something to argue with'
and 'T had to check if what ChatGPT said made sense in real life.' Second, the VALIDATE phase as
a turning point: this was repeatedly cited as the most professionally transformative component —
the moment where data moved from numbers to meaning and where participants actively pushed
back against Al outputs they judged to be contextually inappropriate. Third, transfer beyond the
task: several participants reported spontaneously applying data interpretation habits to non-SEGAK
contexts, suggesting durable competency development.

121



Compilation of Extended Abstract
International Virtual Competition of Creative & Innovative Idea (IVCCII) 2026

4.4. Discussion

The large effect sizes recorded (d = 1.49; d = 1.23) confirm practically meaningful change.
Convergent quantitative and qualitative evidence suggests a genuine shift from passive data
recording to active data interpretation. Critically, this transformation was achieved using two freely
accessible tools — ChatGPT-40 and Google Sheets — without institutional expenditure, specialist
training, or proprietary software, demonstrating that equity and effectiveness need not be in tension
in Al-enhanced teacher education.

5. CONCLUSION AND RECOMMENDATION

AIMOVE demonstrates that going beyond the scoreboard is achievable today, using tools ChatGPT-
40 and Google Sheets — that every educator can access for free. By embedding ChatGPT-40 as a
structured pedagogical scaffold anchored by a purpose-designed three-part prompt framework,
AIMOVE transforms raw fitness scores into evidence-based teaching decisions, developing the data
literacy and pedagogical decision-making competencies that define 21st-century PE teaching
excellence.
The innovation's five-phase model is replicable, discipline-adaptable, and scalable to any
teacher education context. The following recommendations are offered:
+ Scale-up study: Conduct a multi-site randomised controlled trial across a minimum of five
IPG campuses to establish the generalisability of findings.
* National curriculum integration: Develop a formal AIMOVE module for the PISMP PE
curriculum with a standardised ChatGPT-40 prompt library and facilitator guide.
* Longitudinal tracking: Follow AIMOVE graduates into professional practice to assess
durability and transfer of Al-assisted data interpretation competencies.
» Secondary school adaptation: Pilot with in-service PE teachers, examining scalability across
larger class sizes and higher-stakes assessment environments.
» Digital platform development: Develop a dedicated AIMOVE application integrating
SEGAK data entry, Al interpretation via API, and reflective journalling — creating a
commercially viable edtech product.
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ABSTRACT

Matriculation students often face difficulties in applying theoretical knowledge to authentic
business settings, particularly in developing essential soft skills and entrepreneurial
competencies. Furthermore, increasing digitalisation and global influences have reduced
students’ appreciation of local culture and language. To address these challenges,
CULTUREPRENEUR: Revitalising Local Heritage and Language through Entrepreneurial
Education was developed as an interdisciplinary innovation integrating Business Studies and
English through heritage-based entrepreneurial activities in a digital learning environment.
The innovation aimed to develop seven essential soft skills: communication, critical thinking,
problem-solving, teamwork, entrepreneurship, ethics, and leadership through experiential
learning and business simulations. Simultaneously, students were encouraged to preserve and
promote Malaysian local heritage, traditional products, and cultural identity through
entrepreneurial practices. Implemented in five structured phases using a Google Site platform,
students engaged in business planning, digital marketing, customer interaction, and reflective
evaluation. They also created bilingual promotional materials and business pitches featuring
Malaysian heritage elements and local cultural narratives. A total of 150 matriculation
students participated in the project. Findings indicated highly positive responses, particularly
in improving entrepreneurship skills (96.6%), teamwork and leadership (95.3%), digital
promotional skills (94.7%), creativity (93.9%), and problem-solving abilities (94.6%). The
integration of digital resources in task execution also recorded a high percentage (97.3%).
Overall, the project effectively supported student learning and soft skills development in a
culturally responsive digital environment (95.3%).

Keywords: Digital Business Platform, Interdisciplinary Learning, Soft Skills, Culture

1. INTRODUCTION

In an era driven by digital innovation and global competition, academic knowledge alone is no
longer sufficient to prepare students for future challenges. Students today are expected to
communicate effectively, think critically, solve problems creatively, and adapt confidently to real-
world situations. At the same time, rapid digitalisation and global influences have gradually
weakened young people’s appreciation of local culture, heritage, and language. Within the
Malaysian Matriculation Programme, these challenges are particularly evident in subjects such as
Business and English, where soft skills and authentic learning experiences play an important role in
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preparing students for higher education and the workplace. However, observations over recent
semesters revealed that many students struggled with essential soft skills such as communication,
teamwork, leadership, ethics, entrepreneurial thinking, critical thinking, and problem-solving,
limiting their ability to participate effectively in business simulations and collaborative learning
activities.

To address these challenges and enhance authentic student engagement, the Culturepreneur
digital learning platform was introduced. The platform supports entrepreneurial learning by digitally
connecting students with local entrepreneurs, particularly Perak State Entrepreneurs (Usahawan
Negeri Perak), while creating a collaborative environment that integrates both Business and English
subjects. Through this platform, students are able to experience simulated business roles, produce
digital marketing content, and engage in real business-related activities and transactions. This
innovation is grounded in the belief that meaningful education should provide students with
authentic learning experiences where theoretical knowledge can be applied in practical, real-world
contexts.

2. LITERATURE REVIEW

The rapid advancement of technology and the demands of the 21st-century workforce have
transformed the focus of education from purely academic achievement to the holistic development
of students’ soft skills and entrepreneurial competencies. Educational researchers have consistently
highlighted the importance of equipping students with communication, critical thinking,
collaboration, creativity, leadership, and problem-solving skills to prepare them for higher education
and future employment. According to Zawawi Mazlan and Kamal (2023), these competencies are
particularly essential within the Malaysian Matriculation Programme, especially in subjects such as
Business and English, where students are expected to apply theoretical knowledge through
discussion, presentation, analysis, and collaborative learning activities. However, many students
continue to face challenges in applying these skills effectively in authentic learning situations.

2.1 Experiential Learning

Previous studies on experiential learning suggest that students learn more effectively when they are
actively involved in meaningful and practical experiences. David Kolb (1984) emphasised that
knowledge is created through the transformation of experience, where learners gain understanding
by actively participating, reflecting, and applying concepts in real-life contexts. In entrepreneurship
education, experiential learning has been widely recognised as an effective approach to develop
entrepreneurial mindset, creativity, innovation, and decision-making abilities. Entrepreneurship
education is more effective when grounded in real-life situations and experiential pedagogies, which
enhance entrepreneurial skills in students (Agapito Kangerski et al., 2026).

2.2 Digital Learning

In addition, the integration of digital learning platforms has significantly influenced modern
educational practices. Digital tools and online collaborative environments allow students to
communicate, create content, and access learning materials more efficiently. Duterte (2024)
indicates that technology-enhanced learning environments can increase student engagement,
motivation, and participation, particularly when students are involved in interactive and student-
centred activities
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2.3 Local Culture & Heritage

At the same time, scholars have raised concerns regarding the declining appreciation of local culture
and heritage among younger generations due to globalisation and rapid digitalisation. Exposure to
global media and foreign cultural influences has gradually reduced students’ awareness and
appreciation of local traditions, language, and cultural identity. Studies show that integrating local
culture into classroom activities can enhance students’ sense of identity, cultural awareness, and
appreciation of national heritage. Castillo-Palacio et al. (2020) claims that combining cultural
elements with entrepreneurial activities enables students to promote traditional products and local
narratives while developing creativity and business-related skills. This approach not only fosters a
sense of belonging and identity among students but also equips them with the skills and knowledge
necessary to thrive in a competitive and dynamic business environment. By combining cultural
elements with entrepreneurial activities, students can create a unique and valuable educational
experience that prepares them for the future.

2.4 Interdisciplinary Learning

Interdisciplinary learning approaches have also been widely recommended in contemporary
education because they encourage students to connect knowledge across subjects and apply learning
in authentic contexts. The integration of Business and English subjects, for example, allows students
to strengthen entrepreneurial understanding while simultaneously improving communication and
language skills. Through activities such as business pitching, promotional content creation, and
customer interaction, students are able to develop confidence, teamwork, and persuasive
communication abilities in realistic situations. Developing and implementing interdisciplinary
learning approaches is a promising way forward for higher education to better prepare students for
the future (Visscher-Voerman et al., 2026).

Therefore, the implementation of Culturepreneur aligns with current educational needs by
integrating entrepreneurship, soft skills development, digital learning, and cultural preservation
within a collaborative and experiential learning environment. The innovation supports students in
applying theoretical knowledge into practice while fostering appreciation of Malaysian heritage,
local products, and cultural identity through authentic entrepreneurial experiences.

3. METHODOLOGY

Phase 2: Phase 3: Phase 4:
Planning and Business Branding and Business Launch Reflection,
Collaboration Ideation and Digital Content and Marketing Presentation, and
Proposal Writing Creation Execution Evaluation

Figure 1: 5 phases Culturepreneur Implementation
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Phase 1: Planning & Collaboration
Business and English lecturers planned shared learning activities and assessments using a Google
Site as the main platform. Students worked in teams with assigned business roles.

Phase 2: Business Ideation and Proposal Writing
Students developed business ideas and conducted simple market research. They prepared business
proposals, reports, e-posters, and e-brochures with guidance from both lecturers.

Phase 3: Branding and Digital Content Creation
Students created brand identities, social media content, e-brochures, and posters using digital tools
like Canva and video apps.

Phase 4: Business Launch and Marketing Execution
Groups promoted their businesses online and during the Entrepreneurship Carnival through
Instagram, TikTok, and live sessions.

Phase 5: Reflection, Presentation and Evaluation
Students submitted digital portfolios and were assessed on communication, teamwork, leadership,
critical thinking, ethics, and entrepreneurship skills.

The cross-disciplinary innovation Cultureprenuer: Revitalising Local Heritage and Language
Through Entrepreneurial Education was developed using the ASIE instructional design model.
Previous studies have highlighted the effectiveness of the ASIE model in enhancing instructional
planning, learner engagement, and the usability of educational innovations (Nurul Liyana, 2023).
The implementation of the innovation was carried out through a systematic five-phase approach
aimed at fostering collaboration, creativity, communication, and critical thinking among students.
These elements are closely aligned with the goals of SDG 4 (Quality Education) and SDG 17
(Partnerships for the Goals). Throughout the implementation process, various digital tools,
instructional resources, and multimedia platforms were integrated to support interactive, student-
centred, and experiential learning activities.

ASIE INSTRUCTIONAL DESIGN MODEL

ANALYSIS|

English (WE023): Writing skills, B2 CEFR, teamwork,
referencing. Output: eBrochure.

Busi (AP025): Digital busi skills. Output: Poster /
Brochure / Video / Report.

Instructional Profile

Business/Language students, aged 17-19, mixed language
abilities.

English: Canva, persuasive language, Google Sites,
articles, social media.

Learner’s Profile

Instructional Media Business: Google Sites, Canva, social media, Forms,
‘WhatsApp, e-wallet.
. . . Digital literacy, persuasive writing,
STRATEGY Developing Skills teamwork, creativity (Canva), critical

(Coleh) thinking.

Developing Skills Canva & social media use, proposal writing, communication
(Business) ethics, team roles, branding, market analysis.

Instructional ASIE model adaptable across subjects.
IMPLEMENT . Lesson plans promote products,
Planning B .
= services, ideas.

Review &  Survey analysis (eBeeZeng), reflection on
Improve  strengths/weaknesses, adapt based on leamers’profile.

Figure 2: ASIE Model for Culturepreneur
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Let’s Start!
Figure 3: Google Site for Culturepreneur Innovation

The integrated rubric combines Business Studies and English learning by assessing seven
key soft skills in the Matriculation Programme, including communication, critical thinking,
teamwork, leadership, ethics, and entrepreneurship. Through criteria such as language use,
creativity, collaboration, and digital promotion, the rubric promotes interdisciplinary learning while
preparing students for academic and real-world business settings.

Figure 4: Integrated Rubric for Culturepreneur Assessment

A survey method was used to evaluate the effectiveness of the Culturepreneur innovation in
enhancing students’ soft skills, digital entrepreneurship, and interdisciplinary learning experiences.
Questionnaires were distributed to 150 students involved in the project to collect feedback on
collaboration, communication, creativity, digital marketing skills, and overall satisfaction. The
survey data were analysed using percentages and descriptive analysis to identify students’
perceptions and the impact of the innovation on teaching and learning outcomes.

4. RESULTS AND DISCUSSIONS

A total of 150 matriculation students participated in the project. Findings indicated highly positive
responses, particularly in improving entrepreneurship skills (96.6%), teamwork and leadership
(95.3%), digital promotional skills (94.7%), creativity (93.9%), and problem-solving abilities
(94.6%). The integration of digital resources in task execution also recorded a recorded a high level
of agreement (97.3%). Overall, the project effectively supported student learning and soft skills
development in a culturally responsive digital environment (95.3%).
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Table 1: Survey Results of Students’ Satisfaction towards Culturepreneur Innovation

szrongly Somewhat Strongly
“m

Collaborate with team members. 0% 0% 4.7% 19.5% 75.8%
(teamwork & leadership)

Increased self-confidence in promoting.

(communication skills) 0% 0% 5.3% 19.5% 75.2%

Enhance entrepreneurship skills
3 digitally. 0% 0% 3.4% 20.1% 76.5%
(entrepreneurship skills)

CulturePrenur increases my
4 interest in local culture 7.4% 18.1% 6.7% 46.3% 21.5%
(Culture appreciation)

5 Use creativity in completing tasks.

(creativity) 0% 0.7% 5.4% 22.1% 71.8%

6 Deal with cust?mer-relat_ed issues. 0% 1.4% 4% 24.8% 69.8%
(problem solving & ethics)

The activities are relevant to
7 students’ future careers 11.4% 12.8% 4% 47.7% 24.1%
(Sustainable)

Sl ?eif"f:"e}’:‘c;‘)" jie business 0% 0.6% 3.4% 24.2% 71.8%
9 Helped to complete the assignment. 0% 2% 0.7% 20.9% 76.4%

(efficiency and effectiveness)

Manage to integrate digital resources
10 and culture elements in the assignment 1.3% 0% 3.4% 24.2% 71.1%
(Efficiency and effectiveness)

5. CONCLUSIONS AND RECOMMENDATIONS

The Culturepreneur digital business platform is an innovative approach that strengthens soft skills
development and interdisciplinary learning while supporting national education goals and SDGs 4
and 17. Its low-cost design, real-world business activities, and focus on communication, leadership,
and entrepreneurship make it highly suitable for pre-university education. To ensure sustainability
and wider implementation, a digital and printed guidebook, lecturer training sessions, and webinars
are recommended to support adoption in other matriculation colleges. Partnerships with agencies
such as Usahawan Negeri Perak and integration into the KPM Matriculation Division curriculum
can further expand its impact and prepare students for a skilled, digitally competent future
workforce.
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ABSTRACT

Urban traffic congestion is one of the common problems faced by commuters in many cities
today. It does not only increase travel time and transportation costs, but also causes stress,
frustration and physical tiredness among road users. Although navigation applications such as
Google Maps and Waze have made route planning easier, most of these systems still focus
mainly on travel time, distance and traffic conditions. In reality, users may also consider other
factors such as comfort, cost, stress and fatigue when choosing a route. Therefore, this article
introduces MyWISER, a human-centred mobility model that integrates travel time,
transportation cost, stress and fatigue into mobility decision-making. This study uses a
conceptual and literature-based approach to explain how human-centred mobility can support
road user well-being. The main innovation of MyWISER s its effort to include psychological
and physical factors as important elements in route optimisation. Unlike common navigation
applications that usually suggest routes based on time and distance, MyWISER considers the
user’s overall travel experience. A route may be fast, but it may also be stressful, tiring or
expensive. Therefore, MyWISER helps users think beyond speed by considering comfort, cost,
stress and fatigue before choosing a route. This makes the model more user-friendly because it
connects travel efficiency with the well-being of road users.

Keywords: Human-Centred Mobility, Smart Mobility, User Well-Being, Mobility Model,
Sustainable Mobility

1. INTRODUCTION

In many cities, daily travel is no longer as simple as before. Urban growth and technological
development have changed the way people move from one place to another (Alam et al., 2024). At
the same time, more vehicles on the road have made commuting more difficult for many users. They
often face traffic congestion, longer travel time, higher transportation costs and stressful travel
experiences. These issues matter because a journey does not only affect arrival time, but also users’
comfort, mood, energy, productivity and quality of life (Yang et al., 2025).

Applications such as Google Maps and Waze are commonly used by road users to check
traffic conditions, estimate travel time and choose a route that seems more convenient for their
journey. However, most of these systems still focus mainly on time, distance and traffic conditions.
Although this is useful, it may not fully reflect the real experience of users during commuting.
Sometimes, the route suggested as the fastest may not feel easy for users because it can still be
stressful, tiring or costly in actual travel conditions (Van Acker et al., 2025).
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For many commuters, travelling in urban areas is not always a smooth experience. Long
travel time, heavy traffic, uncertain road conditions and rising transportation costs can make the
journey stressful and tiring (Zhang & Ma, 2024; Park et al., 2024).

If this happens repeatedly, it may affect users’ mood, concentration and productivity. These
experiences can affect users’ travel satisfaction, emotional well-being, concentration and daily work
performance. Therefore, mobility optimisation should not only focus on speed, shortest distance or
travel efficiency. It should also consider how users feel and experience the journey.

Future mobility innovation should move towards a more human-centred direction. Elsamani
and Kajikawa (2024) also noted that sustainable urban environments should not only focus on
infrastructure and technology, but also on users’ comfort, needs and daily experience. In addition,
adaptive mobility technologies and intelligent transportation systems provide opportunities to
develop mobility models that are more responsive to users’ needs, behaviours and emotional
experiences (Dadashzadeh et al., 2024).

In this context, travel decision-making should be understood as a human-centred process.
Users may choose a route not only because it is fast, but also because it is more comfortable, less
stressful, less tiring and more affordable. This shows the need for a new mobility model that
combines travel efficiency with psychological and physical well-being.

Therefore, MyWISER is introduced as a Human-Centred Mobility Model that incorporates
travel time, transportation cost, stress and fatigue into mobility decision-making. Through a Multi-
Criteria Decision-Making (MCDM) approach, MyWISER aims to provide mobility
recommendations that are more balanced and suitable for users. The model is designed to support
efficient travel while also helping to improve users’ physical and emotional well-being.The
objectives of MyWISER are:

1. To enhance user well-being through a human-centred mobility model.

2. To integrate psychological and physical factors into mobility decision-making.

3. To support smarter and more sustainable mobility choices.

4. To redefine mobility optimisation through a well-being-driven approach.

2. LITERATURE REVIEW

Smart mobility is now seen as one of the ways to improve daily travel and the quality of life in urban
areas. As more people depend on digital systems and navigation applications, the experience of
travelling has also changed. Mobility is not only about reaching a destination quickly, but also about
how users feel throughout the journey. For this reason, recent studies have linked mobility
experience with users’ psychological well-being, travel satisfaction and productivity during
commuting.

Alam et al. (2024) explained that sustainable and user-friendly mobility is important in
supporting smart city development. This is because a good mobility system should make travelling
easier, safer and more comfortable for users. Dadashzadeh et al. (2024) also noted that adaptive
transportation technology can improve users’ commuting experience, especially when the system is
able to respond to their travel needs and road conditions.

At the same time, traffic congestion and long travel duration remain common problems for
many commuters. These situations can make daily travel stressful and tiring, especially when users
face them repeatedly. Zhang and Ma (2024) highlighted that traffic congestion and prolonged travel
time may contribute to stress, emotional fatigue, frustration and lower productivity among
commuters. This shows that mobility optimisation should not only be measured through speed or
travel efficiency, but also through the user’s actual experience during the journey.

Elsamani and Kajikawa (2024) also stated that future mobility innovation should give more
attention to human-centred and smart living approaches. This view is relevant because most existing
navigation systems still focus mainly on the shortest distance, fastest route and travel time. Although
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these factors are useful, they do not fully consider stress and fatigue, which may influence how users
experience their daily commute.

Based on these discussions, there is a need for a mobility model that can balance travel
efficiency with user well-being. MyWISER is introduced to address this need by combining travel
time, transportation cost, stress and fatigue in one mobility decision-making model. Through a
Multi-Criteria Decision-Making (MCDM) framework, MyWISER offers a more practical and
human-centred way to support travel decisions that are not only efficient, but also more comfortable
for users.

3. METHODOLOGY

This study uses a conceptual approach supported by literature analysis. Since MyWISER is proposed
as an carly-stage mobility model, this study does not involve primary data collection or empirical
testing. Instead, the focus is placed on developing a clear conceptual model that combines mobility
optimisation with user well-being.

The development of the MyWISER model was carried out through several steps. First,
relevant literature on smart mobility, commuting experience, psychological factors and navigation
technologies was reviewed. This step helped to identify the main issues faced by road users,
especially those related to traffic congestion, stress, fatigue and travel cost. Second, existing
navigation systems were examined to understand their main focus and limitations. Most current
systems prioritise travel time, distance and traffic conditions, while psychological and physical
factors are rarely considered in route selection.

Based on this review, four main variables were selected for the MyWISER model. These
variables are travel time, transportation cost, stress level and physical fatigue. Travel time and
transportation cost represent the practical aspects of mobility, while stress level and physical fatigue
represent the human experience during commuting. These four variables were then organised within
a Multi-Criteria Decision-Making (MCDM) framework.

Through the MCDM approach, each travel option can be evaluated based on more than one
criterion. This allows MyWISER to recommend routes that are not only fast or cost-effective, but
also less stressful and less tiring for users. In this way, the conceptual framework of MyWISER
supports a more human-centred form of mobility optimisation, where travel decisions are linked to
both efficiency and user well-being.

4. RESULTS & DISCUSSION
4.1 The MyWISER Mobility Model

MyWISER is proposed as a mobility model that looks at travel decisions from a broader point of
view. Most navigation systems usually suggest routes based on time, distance and traffic conditions.
These aspects are important, but they do not always explain the real experience of users during
commuting. For example, a route may be faster, but it may also be more stressful, costly or tiring
for certain users.

In this model, four main factors are considered: travel time, transportation cost, stress level
and physical fatigue. Travel time and transportation cost represent the practical side of commuting,
while stress and fatigue represent the human side of the journey. By combining these factors,
MyWISER attempts to provide route recommendations that are not only efficient, but also more
suitable for users’ comfort and well-being.

The model uses a Multi-Criteria Decision-Making (MCDM) approach because travel
decisions usually involve more than one consideration. Users may want to arrive quickly, but at the
same time, they may also prefer a route that is less tiring, less stressful or more affordable. Therefore,
MyWISER helps to balance these different needs in one decision-making process.
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4.2 Psychological Factors in Mobility Decision-Making

One of the main ideas behind MyWISER is that commuting should not be judged only by time and
distance. The way users feel during the journey is also important. In many urban areas, road users
often experience heavy traffic, delays and uncertain road conditions. When this happens frequently,
the journey can become stressful and mentally tiring.

Stress and fatigue are important because they may affect users even after the journey has
ended. A stressful trip may disturb concentration, mood and work performance. Similarly, a tiring
journey may reduce energy and make users feel less productive throughout the day. This shows why
psychological and physical factors should be included in mobility decision-making.

By including stress and fatigue, MyWISER gives more attention to the actual commuting
experience of users. The model does not only ask which route is the fastest, but also which route is
more manageable and comfortable for the user. This makes the decision-making process more
human-centred and more relevant to daily travel situations.

4.3 Impact and Innovation of MyWISER

MyWISER has the potential to improve the way users make travel decisions. Instead of depending
only on the fastest or shortest route, users can consider a route that is more balanced in terms of
time, cost, stress and fatigue. This can help users choose travel options that are more practical for
their daily needs.

The model may also support better commuting experiences. When users are able to avoid
routes that are too stressful or tiring, they may experience better comfort, better concentration and
less emotional pressure. This is important because commuting is part of daily routine for many
people, especially those who travel regularly in urban areas.

In addition, MyWISER can encourage smarter and more cost-conscious mobility choices. By
including transportation cost as one of the criteria, users are not only guided by speed, but also by
affordability. This makes the model useful for users who want to manage both travel time and travel
expenses.

Overall, the innovation of MyWISER lies in its attempt to connect mobility efficiency with
user well-being. It brings a different perspective to smart mobility by showing that a good route
should not only be fast, but also comfortable, affordable and less burdensome for users.

4.4 Novelty of the Innovation

The novelty of MyWISER can be seen in its user-centred approach to route selection. Existing
navigation systems usually focus on the fastest route, shortest distance and traffic flow. Although
these features are useful, they may not fully consider how users feel during the journey.

MyWISER adds a different value by including stress and physical fatigue as part of the
decision-making process. This means that a route is not only evaluated based on speed and cost, but
also based on whether it may be stressful or tiring for users. This makes the model more sensitive
to the real experience of commuters.

In this sense, MyWISER shifts mobility optimisation from a route-centred approach to a
more user-centred approach. The model is not only concerned with helping users arrive at their
destination, but also with helping them experience a journey that is more comfortable and less
exhausting. This makes MyWISER relevant as a future smart mobility model that gives attention to
both travel efficiency and user well-being.
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5. CONCLUSION & RECOMMENDATION

In conclusion, MyWISER shows that future mobility optimisation should not focus only on the
fastest route, shortest distance, or travel efficiency. It is equally important to consider users’
psychological and emotional experiences during commuting. By including factors such as stress,
fatigue, travel time, and transportation cost in the decision-making process, MyWISER provides a
more balanced and human-centred approach to mobility. Using the Multi-Criteria Decision-Making
(MCDM) framework, the model offers a way to make travel choices that consider both efficiency
and the well-being of users. The model has the potential to reduce commuting stress, improve user
comfort, increase productivity, and enhance overall travel satisfaction. It also encourages more
sustainable and cost-effective travel decisions. By including psychological and physical variables,
MyWISER provides a fresh conceptual direction for smart mobility innovation. As a conceptual
framework, MyWISER can serve as a reference for future development of human-centred mobility
systems. Future studies could test its effectiveness using real-world data, user surveys, and
intelligent transportation simulations. Additionally, research could explore combining MyWISER
with Al and real-time analytics to create adaptive and personalised route recommendations.
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ABSTRACT

The rapid expansion of the digital economy requires Technical and Vocational Education and
Training (TVET) graduates to transition from a “job-seeker” to a “job-creator” mindset.
However, traditional entrepreneurship education often relies heavily on theoretical and
examination-oriented approaches, limiting students’ exposure to real business environments and
practical entrepreneurial experiences (UNESCO-UNEVOC, 2024). This paper introduces the
SMART EduPreneur Hub, a digital entrepreneurship ecosystem developed at Politeknik Sultan
Haji Ahmad Shah (POLISAS) to integrate entrepreneurship learning, product development, and
online business execution within a single platform. Guided by the concept of “Learn * Build *
Launch ¢ Earn,” the platform adopts Experiential Learning Theory (ELT) to provide students
with practical digital entrepreneurship experiences through video learning, affiliate marketing
systems, and digital product development activities (Kolb, 1984). A 4-week pilot study
involving 70 Diploma in Secretarial Science (DSK) students was conducted using a pre-test and
post-test approach. The findings demonstrated significant improvements in students’
entrepreneurial confidence and digital marketing literacy after using the platform. Students also
successfully generated actual sales through affiliate-based business activities, demonstrating the
platform’s practical commercial value. The SMART EduPreneur Hub successfully bridges the
gap between theoretical entrepreneurship education and real-world business implementation
while providing a scalable model for developing venture-ready graduates in the digital economy.

Keywords: Digital Entrepreneurship, TVET, Experiential Learning, Affiliate Marketing,
Entrepreneurship Education

1. INTRODUCTION

The rapid growth of the digital economy has significantly transformed the employment landscape,
making digital entrepreneurship an increasingly important competency among graduates (Alzamel,
2024). In Technical and Vocational Education and Training (TVET) institutions, entrepreneurship
education plays a crucial role in preparing students to become innovative, independent, and
competitive in the modern workforce (UNESCO-UNEVOC, 2024). However, entrepreneurship
education in many institutions still relies heavily on theoretical and examination-oriented learning
approaches, resulting in limited practical business exposure among students.

Consequently, entrepreneurial students often take entrepreneurship classes but don’t
understand how to use entrepreneurial ideas in actual business. As a result, many students constantly
have an outlook of being job seekers instead of having a mindset of being job creators (Wibawanto
et al., 2025) and don’t have the confidence or desire to create a new business. Presently, college
students are being called upon to possess digital business skills such as digital marketing and online
branding, along with foundational literacy in Al, to be competitive in the current digital business
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environment. Still, opportunities for students to gain real hands-on experience with the
implementation of digital businesses while earning a degree are few and far between.

As a result, there’s an increasing gap between what students are learning in the classroom,
what businesses expect of students, and what is happening in the markets. Therefore, there is a
pressing need for a new practical, experiential entrepreneurship learning ecosystem that supports
students in demonstrating their entrepreneurial knowledge in the real business marketplace.

To address these challenges, the SMART EduPreneur Hub was developed at Politeknik
Sultan Haji Ahmad Shah (POLISAS) as an integrated digital entrepreneurship platform. The
platform combines entrepreneurship learning, digital product development, affiliate marketing, and
online business execution within a single ecosystem. Guided by the concept of “Learn * Build ¢
Launch « Earn,” the platform enables students to experience the complete entrepreneurial journey
while still pursuing their studies.

2. LITERATURE REVIEW

Entrepreneurship education has evolved from traditional teacher-centred approaches toward more
experiential and student-centred learning models. Experiential Learning Theory (ELT), introduced
by Kolb (1984), emphasizes that knowledge is developed through practical experience, reflection,
and continuous application. In entrepreneurship education, experiential learning allows students to
apply classroom knowledge in real business situations, helping them develop entrepreneurial
thinking, creativity, and problem-solving skills (Hédgg & Gabrielsson, 2020).

Recent studies have also noted the significance of Digital Entrepreneurship Learning (DEL), which
combines entrepreneurship education and digital technology with online business activities
(Wibawanto et al., 2025). Digital entreprencurship encourages learners to create digital products,
advertise and distribute them using the Internet, and seek out creative ways to generate income on
digital platforms.

Moreover, Entrepreneurial Self-Efficacy (ESE), which is a measure of how confident an
individual feels about their ability to complete various tasks associated with entrepreneurship, is a
strong indication of a person’s readiness for entrepreneurship and intention to start a business
(Adeniyi, 2023). In contrast, most traditional Learning Management Systems (LMS) continue to
primarily focus on delivering content, employing passive learning techniques as opposed to
engaging learners as active participants in starting a business. As such, there is a need for platforms
that support entrepreneurship in which the integration of real-world experience through
entrepreneurship has taken place.

The SMART EduPreneur Hub goes beyond traditional learning systems by incorporating
Digital Entrepreneurship Learning into actual execution or implementation experiences of
businesses via affiliate marketing systems and commercializing digital products. This model of
education supports the UN's Sustainable Development Goals (SDGs), specifically SDG 4: Quality
Education and SDG 8: Decent Work and Economic Growth (United Nations, 2015).

3. METHODOLOGY

This study employed a 4-week pilot study using a pre-test and post-test approach to evaluate the
effectiveness of the SMART EduPreneur Hub platform. The study involved 70 students from the
Diploma in Secretarial Science (DSK) programme at Politeknik Sultan Haji Ahmad Shah
(POLISAS).

A structured survey utilizing a five-point Likert scale was developed to assess students on
their knowledge about entrepreneurship, confidence level, entrepreneurial interest and awareness of
digital marketing.
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During Week 1, a pre-survey was conducted to obtain baseline data regarding students’
entrepreneurial understanding and readiness. In Weeks 2 and 3, students actively engaged with the
SMART EduPreneur Hub platform through several core features, including video lessons, smart
notes, affiliate marketing systems, and digital product development activities. Students were also
exposed to practical online business activities such as affiliate-based selling and digital product
promotion.

The SMART EduPreneur Hub was built using Hostinger and WordPress, plus, the ONPAY
Marketplace System which, helps to facilitate online learning, create landing pages, and track sales
in real-time. A post-survey was administered during week four to evaluate if students had shown
improvements in understanding, confidence and readiness to engage in digital entrepreneurship
activities.

The data collected were analyzed in a descriptive manner to determine the degree to which
responses had changed from pre-implementation to post-implementation.

4. RESULTS AND DISCUSSION

The findings from the 4-week pilot study demonstrate that the SMART EduPreneur Hub positively
influenced students’ entrepreneurial readiness, digital marketing literacy, and confidence in
participating in real digital business activities. The study involved 70 students from the Diploma in
Secretarial Science (DSK) programme at Politeknik Sultan Haji Ahmad Shah (POLISAS). As
shown in Table 1, the majority of respondents were female students (88.6%), while 82.9% of the
respondents had no prior business experience before participating in the study. This indicates that
most students entered the programme with limited entrepreneurial exposure and practical business
knowledge.

Table 1: Respondent Profile Analysis (N = 70)

Profile Criteria Category Frequency (N) Percentage (%)
Programme Diploma in Secretarial Science (DSK) 70 100.0
Intake Session Session 2: 2023/2024 (23F2) 15 21.4

Session 1: 2024/2025 (24F1) 55 78.6
Gender Female 62 88.6
Male 8 11.4
Business Experience Prior Business Experience / Basic Exposure 12 171
No Business Experience 58 82.9

The effectiveness of the platform was evaluated using a pre-test and post-test approach over
four weeks. Table 2 presents the overall improvement across several entrepreneurship-related Key
Performance Indicators (KPIs). The findings revealed a significant increase in students’
entrepreneurial understanding, confidence, and digital marketing literacy after actively using the
SMART EduPreneur Hub platform.

Table 2: Summary of “Before vs After” Impact Analysis (KPI Data)
Pre-Score  Post-Score

Key Performance Indicator (KPI) (W1) (W4) Improvement (%) Impact Status
Theory and Digital Understanding 2.10 4.50 +114.3% Significant
Confidence in Starting a Business 1.80 4.20 +133.3% Significant
Affiliate Marketing Knowledge 1.50 4.60 +206.7% Very High
Readiness to Become a “Job Creator” 2.50 4.40 +76.0% Positive
Marketplace Usage Understanding 2.00 4.30 +115.0% Significant

One of the most significant improvements was recorded in students’ knowledge of Affiliate
Marketing, which increased by 206.7%, from a pre-score of 1.50 to a post-score of 4.60. This finding
suggests that students gained substantial exposure to digital business and commission-based
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marketing strategies through the platform’s practical affiliate learning system. In addition, students’
confidence in starting a business increased by 133.3%, indicating that practical exposure and hands-
on activities helped reduce fear and uncertainty toward entrepreneurship.

It was revealed through the data collected that students who participated in the
entrepreneurial ecosystem at this institution have also displayed a significant improvement in their
perceived ability to conduct business. This finding demonstrates that the SMART EduPreneur Hub
has been successful in encouraging the development of a more entrepreneurial mindset amongst
students via experiential or hands-on learning opportunities.

Besides measuring learning impact, students were also asked to evaluate the platform’s main
features. As presented in Table 3, the overall acceptance level toward the SMART EduPreneur Hub
platform was very positive. The Affiliate Marketing System received the highest mean score (4.90),
followed by Video Lessons (4.80) and Smart Notes (4.75). Students reported that these features
made entrepreneurship learning more engaging, practical, and easier to understand.

Table 3: Satisfaction Evaluation of the Seven Main Platform Features

Mean Score (1-

No. Platform Features (7 Main Buttons) Acceptance Level

5)
1 Video Lessons 4.80 Strongly Agree
2 Smart Notes 4.75 Strongly Agree
3 SMART Marketplace 4.65 Strongly Agree
4  Affiliate Marketing System 4.90 Strongly Agree
5 Leaderboard Income Challenge 4.55 Agree
6  Entrepreneur Tips & Case Sharing 445 Agree
7  Mentor Discussion Forum 4.30 Agree

Results from the study also indicate that classroom/student participation and motivation can
greatly be enhanced by combining instructional materials with the actual running of a business.
Traditional entrepreneurship education focuses primarily on outlining the theoretical aspects of
starting an enterprise. Students who attend SMART EduPreneur Hub are given an opportunity to
demonstrate their entrepreneurial knowledge in a practical way through creating a digital product,
participating in affiliate marketing, and engaging in other types of e-business.

The qualitative feedback obtained from the post-study survey (see Table 4) confirms the
results of the quantitative data. The majority of the respondents indicated that they had increased
their understanding of entrepreneurship as a result of their use of the platform, developed greater
self-confidence to start a new business, and experienced meaningful opportunities to participate in
real-world digital business activities.

Table 4: Qualitative Feedback from Respondents (“Voice of Students™)
Respondent ID Impact Category Student Feedback (“Voice of Students”)
“The Video Lessons and Smart Notes helped me understand difficult

02DSK23F2023 Learm'ng entrepreneurship topics in a more relaxed and simple way. I could learn at my
Experience . . ,,
own pace without feeling stressed.
Practical “Previously, I only learned entrepreneurship theory. Through this platform, I
02DSK23F2043 Execution became excited to create my own eBook and start exploring digital business
opportunities.”
Income “The Affiliate System is my favourite feature because it gave me real industry
02DSK24F1004 . exposure on how digital commissions can be generated without owning
Generation »
products.
02DSK24F1008 Mindset Shift This platform changed my mindset. I no longer focus only on finding a job

after graduation, but I also believe I can become a digital job creator.”

This feedback reflects the platform’s ability to transform students from passive learners into
active participants in digital entrepreneurship activities. Overall, the findings indicate that the
SMART EduPreneur Hub successfully bridges the gap between theoretical entrepreneurship
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education and real-world digital business implementation while fostering practical entrepreneurial
competencies among TVET students.

5. CONCLUSION AND RECOMMENDATION

The SMART EduPreneur Hub, as a digital venture creation system, is a new model of innovative
digital entrepreneurship for all TVET institutions. The SMART EduPreneur Hub turns the
theoretical education model into a "doing" and experiential "business" education system
(ecosystem). The SMART EduPreneur Hub provides added value by combining education with
business (entrepreneurship) learning, through digital product development, as well as through
affiliate marketing and online business activities.

As a result, while attending school or TVET institutions, students gain valuable real-world
entrepreneurial experience prior to completion of their education. Furthermore, there is greater
likelihood that graduates will succeed in their careers and have full confidence (and digital
capability) to generate income themselves after leaving the educational institution, and thus will be
job-ready graduates.

With a mission to enhance flexible, digital, transformative learning opportunities for
entrepreneurs around the world, the SMART Edupreneur Hub fosters sustainable education by
promoting alternatives to classroom-based entrepreneurship and thus lessening a reliance on them.
The platform supports the Sustainable Development Goal of Quality Education (SDG4) and Decent
Work and Economic Growth (SDG8) through the promotion of inclusive entrepreneurship education
and economic participation of all students.

In the future, the SMART Edupreneur Hub can further develop by creating similar facilities
in polytechnics and TVET institutions across Malaysia. Future improvements may include more Al-
based tools to help entrepreneurs with their businesses, enhanced data analytics capabilities to
provide actionable insights into their (students’) businesses and stronger partnerships with nature
and industry to support students’ real-world business experiences.
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