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EFFECTIVENESS IN PROMOTING ACTIVE LEARNING 
BEHAVIOURS AMONG SPACE UTM STUDENTS 
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ABSTRACT - Instructional videos are one of the essential visual teaching tools used by 
SPACE UTM students in supporting their learning. They vary depending on the course 
objectives set by the lecturers. In SPACE UTM context, the use of the multimedia design 
features in the video that promote active learning behaviours among students still remain 
scarcely explored. For that reason, this study delves into the seven instructional video design 
elements: length and structure, visual aids, on screen text, instructor presence, guiding 
messages and questions, examples and scenarios, and audio or delivery style that enhance 
learning engagement guided by the ICAP framework. A quantitative research design was 
employed using an online survey administered to SPACE UTM students through stratified 
random sampling resulting in 422 respondents. The instrument measured students’ 
perceptions of instructional video design and their self-reported engagement across active, 
constructive, and interactive learning behaviours. Descriptive statistics, Pearson correlation 
analysis, and multiple regression analysis were used to summarise perceptions, examine 
relationships between video design elements and learning behaviours, and identify the 
strongest predictors of engagement respectively. The results indicate that students were 
reported to have positive perceptions of all design elements with mean scores ranging from 
3.45 to 3.53 on a four point scale, while all design elements were positively and significantly 
correlated with all the ICAP learning behaviours with correlation coefficients ranging from 
0.45 to 0.78. Through regression analysis, it is shown that instructional video design 
explained 57.0% of the variance in active learning, 55.5% in constructive learning, and 
40.7% in interactive engagement, with guiding messages and questions and audio or 
delivery style as the most consistent predictors across engagement types. Overall, the 
findings have identified video design elements that promote ICAP learning behaviours and 
support institutional efforts in strengthening digital pedagogy within the institution. 
 
 
Keywords: Instructional Video Design; ICAP Framework; Multimedia Learning; Malaysia 
Higher Education; SPACE UTM. 
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1.​ INTRODUCTION 
 
It is common that instructional videos are used in higher education by all 
universities across the world to support hybrid and online teaching and learning [1], 
[2]. Students of SPACE UTM themselves use videos to support learning particularly 
in managing their lesson recaps and learning pace to understand detailed concepts 
taught in the class. Even though it is proven in some research that instructional 
videos are well known in helping students going through their learning process, not 
all videos are well-developed that could meet the styles and learners’ needs. 
 
Mayer’s Cognitive Theory of Multimedia Learning (CTML) mentioned that 
students could acquire knowledge better when structured information aids strong 
comprehension of both verbal and visual understanding and its alignment with long 
term retention and cognitive load management [3]. The vital role in moulding 
learning impacts includes teacher conduct, text display, clear visual, learner 
autonomy, and instructional design itself as a whole. 
 
In addition, Chi and Wylie’s ICAP framework [4] connected and assessed students' 
engagement  with their learning materials. The combination of multimedia learning 
principles adds another dimension to ICAP by providing a stand of deeper cognitive 
involvement to the utilisation of instructional videos. 
 
Instructional videos are used on a large scale in hybrid and online courses at SPACE 
UTM especially courses that offer online distance learning, part-time courses for 
working students who rely on asynchronous learning. However, little is known 
about how the design of these videos influences students’ ICAP in this context in 
SPACE UTM context. Video materials are produced using various approaches, and 
there is limited evidence on which design elements help students engage more 
effectively. This is vital to help in assisting video development, improving digital 
teaching and learning, and facilitating guidance to teaching and learning aids. 
 
This study focuses on seven design elements which are length and structure, visual 
aids, on-screen text, instructor presence, guiding messages and questions, examples 
and scenarios, and audio or delivery style. The study examines how these elements 
relate to active learning behaviours and identifies the elements that best explain 
student engagement as described by the ICAP framework. 
 
1.1​ Literature Review 

 
1.1.1​ Instructional Videos Usage in Higher Education 
 
As one of the well-known teaching and learning resources used worldwide, 
instructional video encourages students finding comfort in adjustability, 
self-directed study, and open learning access for different groups of students. Videos 
can establish relationships with students and enhance self-learning [5]. Interactive 
video used in universities around Malaysia has its contribution in enhancing 
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collaboration and supporting active participation through various courses. This 
improves student engagement which enriches the 21st century skills invested in 
Malaysia education [2]. The existence of digital education relies strongly on the 
teaching and learning design besides instructor readiness [6]. 
 
1.1.2​ Video Design Elements based on Cognitive Theory of Multimedia 

Learning (CTML) 
 

Video consists of narration, visuals, and text, allowing students to merge 
information using both channels. Students tend to participate actively  and preserve 
information efficiently with developed video that adheres to CTML principles like 
segmentation, coherence, signalling, and modality [1], [2], [3]. There are seven 
instructional video design elements identified for this study that include length and 
structure, visual aids, on-screen text, instructor presence, guiding message and 
questions, examples and scenarios, and audio or delivery style. These elements 
represent the practical application of CTML principles and its used in other related 
empirical studies on instructional video design element explained as follows; 
 
1.1.2.1​ Length and Structure 

 
Efficient video design improves learning using segmentation principles within 
CTML when detailed information is divided into smaller and purposeful parts [3] 
which retains students’ attention and focus [7]. Segmented presentations are proven 
to have produced higher learning performance compared to endless ones [8]. 
 
1.1.2.2​ Visual Aids 

 
CTML’s coherence and signalling principles mentioned that related visuals are 
helpful, acting as aids to enhance understanding but not irrelevant information [3]. 
Diagrams and relevant visuals help to direct attention making learners remember 
important ideas [9], [10]. 
 
1.1.2.3​ On-Screen Text 

 
On-screen text displayed near the related visuals in the video boosts learning 
outcomes according to spatial contiguity and signalling in CTML principles [3]. 
Captions and colour-coded highlights increase focus and comprehension [9]. 
Meanwhile, textual signals help learners identify and emphasise key information 
[11]. 
 
1.1.2.4​ Instructor Presence 

 
Talking-head videos, where instructors appear on-screen, increase student 
engagement and problem-solving attempts [1] also enhance clarity and motivation 
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[11]. [3] indicates that narration delivered through a human voice facilitates better 
cognitive processing. 
 
1.1.2.5​ Guiding Messages and Questions 

 
Embedding guiding messages and questions within instructional videos encourages 
learners to reflect, apply new knowledge, and strengthens comprehension [3]. 
Pre-embedded interactive features such as questions and reflective pauses improve 
learner attention, sustain engagement, and self-monitoring [10], [12]. 
 
1.1.2.6​ Examples and Scenarios 

 
[3] worked-example principle supports the use of examples to promote 
understanding and knowledge transfer. Scenario-based explanations improve 
contextual learning and knowledge retention among higher-education students [2] 
where students experience a rich engagement in lessons [11]. 
 
1.1.2.7​ Audio or Delivery Style 

 
[1] modality principle highlights that audio clarity and tone delivery have stronger 
impacts on students' engagement and understanding than printed text alone. The 
importance of persistent, clear audio, and energetic narration styles are to retain 
students’ focus and engagement [6], [9]. 
 
1.1.3​ Active Learning and the ICAP Framework 

 
The four levels of ICAP which are passive, active, constructive, and interactive are 
used as the root on how student engagement impacts the learning outcomes [4]. 
Students progress from passively obtaining information to actively processing it, 
then to using the information to construct their own meaning, and finally lead to 
engaging in collaborative learning. There are connections between motivation and 
perceived learning with constructive and interactive activities [13]. 
 
1.1.4​Linking Video Design Features to Active Learning Behaviours 
 
Digital storytelling uses related stories as examples and incorporates emotion to 
help learners store and apply knowledge efficiently compared to the 
conventional-lecturer’s teaching styles [13]. In Malaysia, active discussion and 
collaboration among peers are triggered with the existence of interactive video 
lessons [2].  
 
Based on the reviewed literature, instructional video design elements grounded in 
CTML principles have been shown to influence students’ cognitive processing and 
engagement levels. In parallel, the ICAP framework provides a structured 
understanding of how varying levels of engagement contribute to learning 
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outcomes. Together, these perspectives suggest that well-designed instructional 
videos are likely to promote active, constructive, and interactive learning behaviours 
among SPACE UTM students. 
 
2.​ MATERIALS AND METHODS 

 
2.1​ Research Design 

 
Quantitative research design is used in this research to evaluate the relationship 
between instructional video design and students’ active learning behaviour based on 
CTML and ICAP frameworks. The independent variables used in this study were 
constructs drawn from CTML. Meanwhile, the dependent variables drew constructs 
from the ICAP framework for active learning behaviours. 
 
2.2​ Research Framework 

 
The conceptual framework used in this study was mapped from Mayer’s Cognitive 
Theory of Multimedia Learning (CTML) [3] and Chi and Wylie’s ICAP framework 
[4]. The CTML principles were the groundwork of the independent variables’ 
constructs for the seven instructional video design elements: length and structure, 
visual aids, on-screen text, instructor presence, guiding messages and questions, 
examples and scenarios, and audio or delivery style. Moreover, the dependent 
variables’ constructs were derived from the ICAP framework, concentrating on the 
active learning behaviours across three engagement levels: active, constructive, and 
interactive. 
 

 
Figure 1. Conceptual Framework Integrating CTML and ICAP Frameworks 

 
Based on the theoretical foundations of CTML and the ICAP framework, as well as 
empirical findings from prior studies on instructional video design, this study 
proposes the following hypotheses. These hypotheses aim to examine both the 
relationships and predictive influence of instructional video design elements on 
different levels of student engagement. 
 

 

SPACE 5 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

H1: ​ There is a significant relationship between instructional video design elements 
and active learning behaviours among SPACE UTM students. 

 
H2: ​ Each instructional video design element significantly predicts students’ active 

learning behaviour levels. 
H3: ​ Guiding messages and questions, examples and scenarios, and instructor 

presence are the strongest predictors of constructive and interactive learning 
behaviours. 

 
2.3​ Population and Sampling 

 
The population for this study consists of all active students enrolled in SPACE UTM 
programmes. Students should have experience of using instructional videos as part 
of their learning activities. A stratified random sampling approach was used to draw 
samples from this population that were considered representative of various study 
levels from different academic programmes. The distribution process includes 
inviting students to participate voluntarily through an online survey using Google 
form. SPACE UTM holds 4,939 students as its population number and minimum 
number of 354 students were drawn as the target samples based on Krejcie and 
Morgan’s table [14] to ensure the stability of sample representativeness and 
sufficiency in the statistical analysis process. 
 
2.4​ Instrument Development 

 
The development of questionnaires used in the survey were based on the explained 
conceptual framework drawn from CTML and ICAP theories. The survey 
instrument included 39 items and were divided into three sections: Section A, 
Section B, and Section C.  
 
Section A: Collected data on students’ demographic information. There are 4 items 
presented in this section.  
 
Section B: Collected data on students’ perceptions of the seven instructional video 
design elements derived from CTML. In this section, 26 items were used to collect 
the students’ perception. 
 
The seven instructional video design elements derived from CTML that acted as the 
independent variable in this research project are: length and structure (3 items), 
visual aids (3 items), on-screen text (4 items), instructor presence (5 items), guiding 
messages and questions (5 items), examples and scenarios (3 items), and audio or 
delivery style (3 items). 
 
Section C: Collected data on students’ three levels of active learning behaviour 
drawn from the ICAP framework where in this section, 9 items were presented. 
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Meanwhile, the three levels of active learning behaviours (ICAP) mentioned and 
acted as the dependent variable in this research are: Active Learning (3 items), 
Constructive Learning (3 items), and Interactive Engagement Learning (3 items). 
 
Short descriptions were included before each section to ensure that students could 
interpret instructional videos and active learning consistently. Passive behaviour 
was not included as a measured construct because it represented a lack of 
engagement and included simple observation without cognitive effort, making it 
unsuitable for item based measurement [4]. This approach supports the decision to 
measure only the three engagement levels that could be captured accurately in a 
questionnaire. 
 
Items were generated through a combination of adopted, adapted and constructed 
statements. Adopted items were taken directly from prior research when found to be 
clearly aligned with the study constructs. Adapted items maintained the original 
meaning of previous work but were reworded to improve clarity and fit the context 
of SPACE UTM learners. Constructed items were developed by the researcher to 
address aspects not fully covered in existing instruments, supported by CTML and 
ICAP theories. This ensured that all constructs were adequately represented. 
 
A four-point likert scale (Strongly Disagree, Disagree, Agree, Strongly Agree) was 
used for the pilot and actual study. The neutral option was removed to avoid bias 
and to obtain better insights of the study [15]. The suitability of the instrument’s 
content was validated by an expert with an Educational Technology background 
related to the field of this study. The items were reviewed and checked for its 
relevance, clarity, and suitability. The pilot testing process was prepared to test the 
reliability of the validated instrument before conducting it on the actual study. 
 
2.5​ Data Collection Procedure 

 
The data collection procedure started with pilot study involving 60 UTM students to 
assess internal consistency and item clarity. Each construct was tested through 
Cronbach’s alpha and its reliability achieved values above 0.70 which indicates 
good reliability [13]. The whole instrument was reliable at 0.981 which indicated 
that the items were internally consistent, suitable, and ready to use for the actual 
data collection. The survey was distributed online to SPACE UTM students through 
email, Whatsapp groups, and eLearning platforms using Google Form for both pilot 
& actual study. The participation of the study was voluntary. Students were 
informed on the purpose of the study and also the confidentiality assurance of 
participation. Meanwhile, 422 respondents were collected for the actual study from 
1st December 2025 until 14th December 2025. 
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2.6​ Data Analysis 
 

The Statistical Package for the Social Sciences (SPSS) was used to analyse data 
gathered. Descriptive statistics (mean and standard deviation): Summarised student 
perceptions of video design and active learning behaviour. Inferential statistics 
(Pearson’s correlation and multiple regression): Tested the relationship strength and 
direction between variables using a correlation analysis. Meanwhile, regression 
analysis verified which design elements most profoundly foresaw active, 
constructive, and interactive engagement among SPACE UTM students. 
 
3.​ RESULTS AND DISCUSSION 

 
3.1​ Descriptive Statistics Analysis 
 
The students’ perceptions regarding instructional video design elements used and 
their active learning behaviours were assessed using Descriptive Analysis.  
 
In general, the results shown in Table 1 gave positive perceptions for all 
instructional video design elements with mean ranges from 3.45 to 3.53. Examples 
and Scenarios showed the highest mean score (M = 3.53, SD = 0.54), followed by 
Instructor Presence (M = 3.52, SD = 0.52)  and Audio or Delivery Style (M = 3.51, 
SD = 0.55).  
 
There were also high levels of students’ engagement in active learning behaviours 
recorded where Constructive Learning got the highest mean score (M = 3.52, SD = 
0.54), followed closely by Active Learning (M = 3.52, SD = 0.55), and then 
Interactive Engagement Learning (M = 3.39, SD = 0.66). 
 

Table 1. Descriptive Statistics throughout CTML and ICAP Constructs (n = 422) 

Constructs Items Mean Standard Deviation 

Independent Values (IV) 

Length and Structure 3 3.4463 0.59080 

Visual Aids 3 3.5063 0.57053 

On Screen Text 4 3.4887 0.54818 

Instructor Presence 5 3.5199 0.51921 

Guiding Messages and 
Questions 

5 3.4626 0.54661 

Examples and Scenarios 3 3.5316 0.53677 
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Constructs Items Mean Standard Deviation 

Audio or Delivery Style 4 3.5071 0.55404 

Dependent Values (DV) 

Active Learning 6 3.5158 0.55344 

Constructive Learning 4 3.5231 0.54400 

Interactive Engagement 
Learning 

5 3.3877 0.66285 

 
3.2​ Correlation Analysis 
 
Pearson correlation analysis was conducted to examine the relationships between 
instructional video design elements and students’ active learning behaviours. The 
results indicated that all instructional video design elements were positively and 
significantly correlated with active, constructive, and interactive learning 
behaviours. All correlations were statistically significant at the 0.01 level as shown 
in Table 2. 
 
Table 2. Correlation Analysis between CTML Constructs and ICAP Constructs (n = 

422) 

Video Design Element Active  
Learning 

Constructive 
Learning 

Interactive 
Engagement 

Length and Structure 0.585** 0.596** 0.529** 

Visual Aids 0.564** 0.567** 0.453** 

On-Screen Text 0.582** 0.587** 0.539** 

Instructor Presence 0.660** 0.663** 0.516** 

Guiding Messages and 
Questions 0.701** 0.687** 0.577** 

Examples and Scenarios 0.680** 0.655** 0.563** 

Audio or Delivery Style 0.693** 0.681** 0.576** 

Note: ** Correlation is significant at the 0.01 level (two tailed) 
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Overall, the strength of the relationships ranged from moderate to strong, with 
correlation coefficients ranging from r = 0.453 to r = 0.783. The strongest 
associations with Active Learning behaviours among the instructional video design 
elements were Guiding Messages and Questions, Examples and Scenarios, and 
Instructor Presence. In particular, Guiding Messages and Questions showed a strong 
positive relationship with Active Learning (r = 0.701), Constructive Learning (r = 
0.687), and Interactive Engagement Learning (r = 0.577). 
 
Instructor Presence was also strongly correlated with all three engagement 
dimensions, especially with Constructive Learning (r = 0.663) and Active Learning 
(r = 0.660). Similarly, Examples and Scenarios exhibited strong positive 
relationships with Active Learning (r = 0.680) and Constructive Learning (r = 
0.655).  
 
3.3​ Regression Analysis 

To determine which instructional video design elements significantly predicted 
active learning behaviours in students, multiple regression analysis was conducted. 
Active learning, Constructive learning, and Interactive engagement learning were 
separated and grouped as three regression models which then tested as the 
dependent variables. Meanwhile, all the seven instructional video design elements 
were treated concurrently as predictors for each regression model. The results are as 
shown in Table 3. 
 
3.3.1​ Predictors of Active Learning 
 
The result showed that the Active Learning regression model was statistically 
significant (F(7, 414) = 80.855, p < 0.001). This further highlighted that the 
variance result for active learning was at 57.0% (Adjusted R² = 0.570). Guiding 
Messages and Questions appeared as the strongest predictor of Active Learning (β = 
0.265, p < 0.001). This was then followed by Audio or Delivery Style (β = 0.247, p 
< 0.001) and Examples and Scenarios (β = 0.144, p = 0.018). Meanwhile, other 
elements did not make a significant distinctive contribution. 
 
3.3.2​ Predictors of Constructive Learning 
 
Meanwhile, the Constructive Learning regression model was also significant, 
displaying results at F(7, 414) = 75.948, p < 0.001, justifying 55.5% of the variance 
result (Adjusted R² = 0.555). Guiding messages and questions (β = 0.241, p < 
0.001), audio or delivery style (β = 0.235, p < 0.001), and instructor presence (β = 
0.124, p = 0.046) were significant predictors. 
 
3.3.3​ Predictors of Interactive Engagement Learning 
 
Lastly, the Interactive Engagement Learning regression models were also 
statistically significant at F(7, 414) = 42.229, p < 0.001 which portrayed variance 
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result at 40.7% (Adjusted R² = 0.407). Audio or delivery style was the strongest 
predictor of interactive engagement (β = 0.245, p < 0.001), followed by on-screen 
text (β = 0.180, p = 0.004), guiding messages and questions (β = 0.171, p = 0.016), 
and length and structure (β = 0.166, p = 0.006). 
 

Table 3. Regression Analysis Predicting Active Learning Behaviours (n = 422) 
Instructional 
Video Design 

Element 

Active 
Learning 

(β) 

AL 
Sig. 
(p) 

Constructive 
Learning 

(β) 

CL 
Sig. 
(p) 

Interactive 
Engagement 

(β) 

IE 
Sig. 
(p) 

Length and 
Structure 0.060 0.238 0.098 0.059 0.166 ** 0.006 

Visual Aids 0.058 0.253 0.056 0.281 -0.061 0.310 

On Screen Text 0.004 0.943 0.026 0.623 0.180 ** 0.004 

Instructor 
Presence 0.080 0.19 0.124 * 0.046 -0.085 0.234 

Guiding 
Messages and 
Questions 

0.265 ** <.001 0.241 ** <.001 0.171 * 0.016 

Examples and 
Scenarios 0.144 * 0.018 0.075 0.226 0.112 0.116 

Audio or 
Delivery Style 0.247 ** <.001 0.235 ** <.001 0.245 ** <.001 

R² 0.578  0.562  0.417  

Adjusted R² 0.570  0.555  0.407  

F value 80.855 **  75.948 **  42.229 **  

Notes: β = standardised regression coefficient, * p < 0.05, ** p < 0.01. 
 
3.4​ Discussion 
 
The findings indicate that guiding messages and questions are the most consistent 
predictors across all ICAP engagement levels. This suggests that instructional 
prompts embedded within videos play a crucial role in encouraging learners to 
actively process information rather than passively consume content. From a 
theoretical perspective, this aligns with the signalling and generative processing 
principles of the Cognitive Theory of Multimedia Learning (CTML), where 
structured guidance helps direct learners’ attention and supports deeper cognitive 
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engagement [1]. Previous studies have also shown that embedded questions and 
reflective prompts enhance learner attention, comprehension, and self-regulation 
[10], [12]. 
 
In addition, audio or delivery style emerged as another strong predictor across 
active, constructive, and interactive learning behaviours. This highlights the 
importance of clear narration, appropriate pacing, and conversational tone in 
sustaining student engagement. According to CTML’s modality and personalisation 
principles, well-designed audio reduces cognitive load and enhances understanding 
by allowing learners to process information more efficiently [1]. This finding is 
consistent with earlier research which emphasises that high-quality narration 
improves both engagement and retention in video-based learning environments [9]. 
Furthermore, instructor presence was found to significantly influence constructive 
learning. The presence of an instructor, particularly in talking-head formats, may 
foster a sense of connection and social presence, which encourages students to 
engage more deeply with the content. This aligns with prior studies suggesting that 
visible instructors enhance motivation, clarity, and problem-solving engagement [1], 
[11], which are essential components of constructive learning within the ICAP 
framework [4]. 
 
Similarly, examples and scenarios demonstrated a strong relationship with active 
and constructive learning behaviours. This may be attributed to their ability to 
contextualise abstract concepts, allowing learners to relate new information to 
real-world situations. From the perspective of CTML, this supports the 
worked-example principle, where structured examples facilitate knowledge transfer 
and deeper understanding [3]. Prior research has also shown that scenario-based 
learning enhances contextual understanding and engagement among higher 
education students [2], [11]. 
 
Overall, these findings reinforce the idea that instructional video design is not 
merely a technical process but a pedagogical strategy that directly influences 
student engagement. By aligning video design elements with established learning 
theories such as CTML [3] and ICAP [4], educators can better support different 
levels of cognitive engagement and enhance the effectiveness of digital learning 
environments.  
 
Based on the findings, all proposed hypotheses are supported. H1 is supported as all 
instructional video design elements show significant positive relationships with 
active learning behaviours. H2 is also supported, as multiple regression analysis 
indicates that selected design elements significantly predict different levels of 
student engagement. In particular, guiding messages and questions, audio or 
delivery style, and examples and scenarios emerged as key predictors. Furthermore, 
H3 is partially supported, as guiding messages and questions and instructor presence 
significantly influence constructive learning, while audio or delivery style plays a 
stronger role in predicting interactive engagement. These results highlight that while 
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several design elements contribute to engagement, their influence varies across 
different levels of the ICAP framework. 
 
3.5​ Limitations of Study 
 
Despite the meaningful findings, several limitations should be acknowledged. First, 
this study relies on self-reported data, which may be influenced by respondents’ 
perceptions and may not fully reflect their actual learning behaviours. In addition, 
the study measures students’ perceived engagement rather than directly assessing 
their learning performance or knowledge acquisition. Future research could extend 
this work by incorporating objective measures such as pre-test and post-test 
assessments to evaluate students’ understanding before and after engaging with 
instructional videos. This would provide deeper insight into the actual effectiveness 
of video design elements in improving learning outcomes. 
 
4.​ CONCLUSION 
 
Overall, SPACE UTM students demonstrate high levels of active and constructive 
learning behaviours when using instructional videos, with limited progression 
towards interactive engagement behaviour. The findings highlight the importance of 
specific video design elements in supporting meaningful learning behaviours. These 
results provide practical guidance for improving instructional video design to 
enhance student engagement in digital learning environments. 
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ABSTRACT - To improve the working environment, ergonomics should be incorporated in 
transformational leadership, smoothed by artificial intelligence. Although the benefits can 
accrue, the incorporation of ergonomics can prove highly problematic, especially in 
environments or companies where organizational leaders fail to promote its effective 
implementation. As artificial intelligence continues to reshape the working environment, 
various benefits and facilities for employees can easily accrue. Nevertheless, for those who 
lack the requisite skills and knowledge, adapting and thriving in the AI environment can 
prove detrimental in terms of ergonomics. This paper will rely on its comprehensive 
examination of literature and will consider present research in assessing the implementation 
of ergonomics together with artificial intelligence in the working environment. Furthermore, 
its significance will be discussed in terms of its reliance on transformational leadership 
styles. The findings of the research culminate in a thematic analysis identifying five key 
elements that shape how businesses integrate ergonomics and AI under the guidance of 
transformational leadership. These include workplace design, basic knowledge of 
ergonomics, attitudes and behaviors of workers, roles and competencies of managers, 
organizational challenges, and their long-term consequences. Each theme has been further 
developed with a few subthemes arising from the analysis of spider charts. Given the focus 
of this study on the integration of ergonomics and AI under transformational leadership, it 
holds significant implications for businesses seeking to facilitate healthy and productive 
employees in line with Sustainable Development Goals 3 (Health and Well-Being) and 8 
(Decent Work and Economic Growth). This summary, therefore, helps develop competent 
human capital that equips the workforce and businesses to overcome challenges and seize 
opportunities created by an increasingly automated and digital future. 
 
Keywords: Ergonomic; Artificial Intelligence; Transformational Leadership; Sustainable 
Development Goals 3; Sustainable Development Goals 8 
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1.​ INTRODUCTION 
 

The work productivity and efficiency within the organization are enhanced by 
ergonomics. The relevance of ergonomics is better understood when combined with 
artificial intelligence technology since this promotes the adaptive adjustment of 
workloads and processes, as pointed out in reference [1]. Staff within the 
organization can maximize their knowledge, skills, and abilities through the 
application of ergonomics aided by AI technology. Further, reference [2] found that 
ergonomics is helpful for workers since it assists them in achieving work-related 
balance regarding the psychological readiness required for optimal performance. 
Nevertheless, [3] stressed the need for appropriate consideration regarding 
organizational leadership for the promotion of ergonomics among workers. For 
instance, [4] emphasizes the following regarding the implications of 
transformational leadership in motivating employees to adopt these technologies 
through transformational leadership, employees are motivated and inspired. 
Similarly, effective training favourably influences a flexible and supportive 
workplace culture [5]. Thus, working together, ergonomics, AI, and 
transformational leadership promote not only employee satisfaction and well-being 
but also contribute significantly towards attaining corporate objectives. The 
attainment of such organizational objectives will facilitate the long-term 
sustainability of the mission and vision of any organization through assurance of a 
productive, healthy, and competitive staff. Accidents at work result in serious 
financial, psychological, and physical suffering [6]. Organizations may safely match 
workloads to worker skills by integrating AI analytics, ergonomics, and 
transformative leadership [7]. By reducing physical and emotional stress, this 
proactive strategy improves work-life balance, increases productivity, and ignites 
employee passion [8]. 
 
Basically, ergonomics relates to the examination of relationships between 
individuals, machine systems, tasks, and the workplace. This information can be 
utilized to adjust tasks to meet the requirements and abilities of individuals. The 
integration of AI in the process of ergonomics in modern, complex, high-tech 
organizations has significant implications. It facilitates efficient system design and 
data analysis for employees. According to some individuals, however, its approach 
transcends AI processes, receiving support primarily from management. In addition, 
it has also been revealed in research that transformational leadership has played an 
imperative role in integrating continuous improvement. Hence, AI ergonomics and 
transformational leadership interconnect to improve work quality and promote the 
welfare of employees. As such, the examination of interconnection among the three 
aspects is imperative in developing a secure working environment and addressing 
the pressing concerns of today, mainly caused by AI. Relying on adaptable leaders 
in organisations and stimulating effective direction can improve employee security. 
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1.1​ Problem Statement 
 

Despite this, there are challenges encountered in the adoption of ergonomics in the 
workplace, especially when the perspective of the user is not accorded prominence 
in work designs and within the work context. This is despite ergonomics aiming to 
incorporate comfortable work conditions for workers. Many companies, for 
instance, value productivity over employee physical and mental well-being while 
aiming for greater efficiency. To this end, AI can be used for workload analysis with 
system designs tailored towards personal preference, as claimed by [9]. 
Furthermore, [10] holds the conviction that transformational leadership is crucial for 
technology implementation within the context of organisational ergonomics. 
Motivating the workforce and ensuring a health and safety-oriented environment are 
two strategies that can ensure this is accomplished for performance of organisations. 
Organisations can ensure a safe environment is offered where health and safety 
considerations are at the forefront, using ergonomics, AI technology, and 
transformational leadership. Maintaining motivation, minimizing mental fatigue, 
and lowering employee stress all depend on flexible work arrangements [9]. 
Organizations can personalize jobs to lessen worker pressures by combining 
ergonomics, AI technology, and transformational leadership [11]. By preventing the 
mistakes and mishaps brought on by inflexible work settings, this integrated 
strategy fosters a friendly workplace that protects workers' mental health and 
increases output [12]. 
 
The health of employees is greatly affected by the types and conditions of 
employment, besides flexible work arrangements. This is because work-related 
issues that benefit employees can negatively affect their health. This implies that 
appropriate work processes and conditions are recognised as important elements 
within organisational ergonomics. It is recognised that employees are confronted 
with difficult work conditions arising from different work group backgrounds. Due 
to this diversity, it is necessary to have a flexible system that helps employees in 
continuous adjustment for better adaptation. Solutions based on AI technology can 
play a helpful role in better adaptation [13]. But organisational structure, market 
need, and technological development are some concerns that often affect the 
application of AI technology. Work environments should integrate AI dynamically 
to help enterprises analyse labour patterns. AI technology can identify obstacles and 
make proactive adjustments in tasks, as identified by [14]. However, top leadership 
is required to create successful ergonomic systems [15]. Transformational leaders 
must give the motivation, resources, and policies to propel these projects. Without 
strong leadership backing, initiatives to merge AI and ergonomics may fail, 
resulting in workplace unhappiness and people burdened with outdated technology 
[1]. 
 
Effective forms of work are one of the basic goals of ergonomics because it 
maximizes the performance levels of workers, as pointed out in [8]. Conversely, it 
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has been suggested in research by the author [13] that if gaps in motivation with 
regard to the working environment occur, they can prevent the attainment of 
maximum performance. On the other hand, it was pointed out in research by the 
author [12] that leadership styles affect the ergonomics of employees in the working 
environment and that less empathetic leaders usually apply excessive pressure to the 
employees. The objective is for leaders to lead their employees towards meeting 
new requirements in ergonomic needs, with the support of AI in managing their 
respective workloads. The role of transformational leadership in ensuring the 
adoption and optimal use of technology in ergonomic working practices. Employees 
can achieve balance within their organizations in their efforts towards overall 
productivity in accord with maximum working capability and good employee 
well-being as managed through transformational leaders and the creation of positive 
identity in their organizations [16]. 
 
1.2​ Literature Review 

 
The requirements of workers as well as work systems must be considered by 
transformational leadership for the successful implementation of ergonomics. 
Leaders using the transformational approach must possess an unwavering 
commitment, ability, and passion for influencing, motivating, and positively 
impacting employees, as stated by [16]. The significance of this contribution cannot 
be overemphasised since it involves providing support for continual improvement of 
the welfare of employees, as stated by [15]. Moreover, [14] stressed that leader 
support is a crucial ingredient for ensuring employee safety. The integration of 
safety and welfare ideals is significant since it provides employees with a feeling 
that they are valued by the leaders of their organization, thereby increasing 
employee commitment. Also, employees will be receptive to change, such as the 
application of AI technology for improved workflow processes. Transformational 
leaders are necessary to motivate, inspire, and positively influence staff members to 
pursue continuous improvement. This can lead to an improvement of AI 
interventions at the workplace. According to [7], successful adoption of AI requires 
the presence of appropriate skills and knowledge to avoid any mistakes that may 
interfere with employees' growth, safety, and well-being. Again in [17], the need for 
leaders to establish appropriate work processes that include organizational learning 
and training systems, aside from effective monitoring, is emphasized. In return, this 
ensures that workers apply AI technology under appropriate supervision. The 
leaders of this category help to encourage worker awareness and commitment to 
safe work practices in ergonomics [18]. AI's benefits must be considered 
theoretically as well as in practice, including their long-term benefits and 
shortcomings.  
 
Employees can leverage the use of AI to enhance system design, change workloads, 
and assess risks [8]. However, to avoid increasing the risks associated with work 
environments, these measures should be subject to continuous monitoring. 
Employees are actively engaged in the identification of ergonomic risk factors and 
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their solutions through ideal influence, a sense of vision, and mental stimulation. 
Equal satisfaction of the needs of ergonomics is achieved through individual 
consideration. Organizations can develop a competitive, safe, and productive work 
environment through the integration of transformational leadership, artificial 
intelligence, and ergonomics. To implement scientific and technological concepts 
within a working environment, there is a need for the use of ergonomic pillars [19]. 
It allows organizations to understand between employee competencies and 
technological management and working environments. AI implementation can 
make it easy to analyze how workers relate to their environment and, therefore, 
implement a task alteration that can minimise injury risks. On this point, 
understanding and implementing ergonomic approaches that can embrace a 
high-performance working culture needs transformational management to confirm 
employees can relate to their surroundings both safely and properly if they 
understand key ergonomic concepts [18]. Productivity within organizations is 
boosted by a safe working environment, and implementing ergonomics and AI 
within transformational management gives organizations a conducive platform to 
reach maximum performance levels within a long-term approach. 
 
Ergonomic standards have been considered essential in a wide range of studies 
undertaken in the past as the key to the growth of various key applied science fields. 
The ergonomic environment emphasizes the importance of creating a working 
environment where the well-being of the users comes first. From research carried 
out by [19], the working environment within the field of ergonomics takes into 
consideration the needs of the users of the working environment, emphasizing the 
point that the needs of the working environment should not be the paramount 
consideration. A scientific approach brings together people, technology, and the 
workplace to create environments that reduce physical and mental stress. 
Organizations may drastically reduce errors and accidents by leveraging AI 
technology to monitor worker data and intelligently alter tasks. Finally, 
transformational leadership is required to successfully integrate these technologies 
and maintain consistent ergonomic norms. The top management of every 
organization is required to demonstrate their commitment to following these vital 
practices [14]. Thus, every company needs to have a clear understanding of these 
key concepts in developing strategies for better work environment design practices 
and work systems that are more successful. Employee resilience can be promoted 
by integrating ergonomic principles with technology like artificial intelligence (AI) 
for intelligent load management or modification [20]. The combination of 
transformational leadership principles with artificial intelligence is vital in the 
development of the ergonomic work environment for maximum employee 
benefits.protection, too. [21] analysis of anthropometric data is greatly simplified by 
modern AI technologies. [21] AI allows for "intelligent adaptation to tasks, 
workplaces, and equipment, to employees' physical characteristics, thereby reducing 
the risk of injury and increasing volume performance. According to the author [6], 
human mobility optimization can lower the consumption of energy while enhancing 
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comfort and work efficiency. The role of leadership plays a significant part in this 
context. Transformational leadership behaviour can produce a supportive 
environment for product design and work design. Leaders are responsible for 
enhancing the working environment, ensuring a safe environment, and encouraging 
good physical and psychological health for their workers. As the author [8] relates, 
product design is particularly significant in the context of clothing, seating, work 
tools, and other essential items necessary for various tasks. According to the author 
[8], the work environment, including the height of tables, chairs, and machines in 
the working environment, should support workers' comfort in preventing tension 
and accidents. 
 
1.3​ Anthropometric Ergonomics 

 
Anthropometrics is the study of the dimensions of human physical characteristics, 
such as height, weight, and skinfold thickness, among others. [22] As a science, it 
ensures that workplaces are tailored to meet the needs of employees. It is 
fundamental to ergonomic working spaces, most especially for engineers. 
Workspace comfort extends to movement and protection, too. [21] analysis of 
anthropometric data is greatly simplified by modern AI technologies. [21] AI allows 
for "intelligent adaptation to tasks, workplaces, and equipment, to employees' 
physical characteristics, thereby reducing the risk of injury and increasing volume 
performance. According to the author [6], human mobility optimization can lower 
the consumption of energy while enhancing comfort and work efficiency. The role 
of leadership plays a significant part in this context. Transformational leadership 
behaviour can produce a supportive environment for product design and work 
design. Leaders are responsible for enhancing the working environment, ensuring a 
safe environment, and encouraging good physical and psychological health for their 
workers. As the author [8] relates, product design is particularly significant in the 
context of clothing, seating, work tools, and other essential items necessary for 
various tasks. According to the author [8], the work environment, including the 
height of tables, chairs, and machines in the working environment, should support 
workers' comfort in preventing tension and accidents. 
 
1.4​ Ergonomics Biomechanics 

 
Biomechanical ergonomics is interested in the study of human physical behaviour in 
terms of mechanics, particularly in machine and equipment design to facilitate 
effective and safe operations. In a workplace, the subject involves the application of 
mechanical principles for the analysis of the working environment and human body 
interface. The minimum biomechanical elements in work ergonomics include 
prevention of musculoskeletal disorders, ergonomic design of the workstation, and 
wearable devices. An organization can now apply sensors and machine learning 
algorithms that review workers' movements moment by moment for locating 
potential risks and thus optimising machine operations. AI-powered systems, for 
example, can dynamically modify the height of automated worktables and the 
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movement of robotic arms based on workers' physical capacities. Transformational 
leaders play an important role in building a safety-oriented work culture by 
motivating employees to continually prioritise occupational health and safety. Such 
leaders are expected to have a long-term view, as noted by [13], who observed that 
workplace injuries might result in large expenses, including compensation and other 
related obligations. As a result, leaders must actively motivate staff and ensure that 
work practices aim to minimise physical strain and discomfort during task 
completion 
 
1.5​ Ergonomics Physiology 

 
Physiological ergonomics is the control of human physiological reactions and 
systemic systems that affect health and job performance [23]. As highlighted by 
previous studies [24], there ought to be physiological knowledge in assessing 
human performance while undertaking work tasks, and there is a great need to 
compare human capability and limitations to machines. Among the most significant 
factors of physiological ergonomic principles lies in muscular activity, given that 
humans need appropriate times to recover to replenish their wasted energy. From 
another perspective, [9] suggested that there is relevance to cardiovascular function 
in assessment and related to the role played by the heart in providing enough 
oxygen for effective attainment of work tasks. Lastly, and most importantly, there 
ought to be a precise assessment of the nervous system due to its significant role 
played in influencing movement to prevent physical stress, which may lead to 
neurological disorders such as numbness or nerve pains. Leaders’ transformational 
leadership are more interested in the well-being of the employees. Also tend to 
adopt the use of artificial intelligence for improving the organizational working 
processes. Among the phenomena, such as in the case of the heavy industry, where 
the integration of artificial intelligence enables real-time monitoring of employee 
exhaustion using biomechanical sensors and wearable devices. AI systems may 
adjust workloads or call for rest periods when using cranes/heavy machinery, which 
will reduce the likelihood of damage occurring. This approach promotes a safe, 
efficient, and people-centric work environment. The synergy created by combining 
physiological ergonomics principles with AI technology and transformational 
leadership practices is that it will improve performance and efficiency, as well as 
enhance a safe work environment that safeguards workers’ physiological welfare. 
 
1.6​ Ergonomics Psychology 

 
Psychological ergonomics deals with the mental and cognitive processes of human 
beings, such as reasoning, thinking, memory, and perception, in relation to the 
design of the workplace system. As stated in [20], psychological ergonomics is also 
closely related to mental functions, and its major objective is to effectively relate 
mental stress to human cognition to reduce human errors and improve human 
productivity. Previous research has found significant correlations between employee 
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attitudes and actions and organisational performance standards [25]. Employees in 
blended work arrangements must manage a combination of on-site physical tasks 
and remote work activities, and performance may be limited by factors such as 
energy levels, physical strength, and individual characteristics such as age, skills, 
and posture [14]. Artificial intelligence (AI) can be used to monitor productivity, 
mental workload, and posture using smart applications and sensor-based 
technologies, as well as for automated job modifications and scheduled breaks. 
Transformational leadership enables people to adjust flexible work environments by 
fostering mental well-being, effective decision-making, and positive human-AI 
interaction in the workplace. 
 
1.7​ Intervention of Transformational Leadership Theory 
 
According to [10], the five pillars of transformational leadership, an idealised 
influence, inspirational drive, intellectual stimulation, individualized consideration, 
and moral courage, can be effectively combined with AI and ergonomics to improve 
employee well-being. Through these characteristics, leaders serve as ethical role 
models for safe AI application, inspire a vision that reduces physical and cognitive 
workloads, encourage the creative use of AI to solve ergonomic challenges, use AI 
monitoring to prevent burnout by tailoring tasks to individual needs, and maintain 
high moral standards in a dynamic work environment. Finally, a commitment to 
systemic well-being ensures that integrating technologies into the workplace secures 
long-term comfort, safety, and productivity sustainably and aligns with global 
ergonomic standards [7], [14]. It is also essential for organizational ergonomics that 
there be transformational leadership. The study [3] presents that managers are 
responsible not only to guide the activities of individuals and groups but also to lead 
employees towards organizational performance and goals on strategy. In relation to 
the changing vocations and ergonomic requirements, it was found by [10] that the 
work systems are becoming increasingly dependent on digital technologies and 
hybrid work arrangements. Also, AI automatically measures employee productivity, 
posture, and workload, which helps managers to optimise operations and work 
environment [11]. This is in line with the findings of [18], which stress 
organizational leadership as a facilitator for good work systems of ergonomics. The 
transformational leaders are particularly successful in this process due to the 
potential for inspiration and motivation of the employees in the adoption and 
adaptation of AI-based ergonomics. The leaders play the dual role of initiators and 
role models in the enhancement of occupational health and safety. The combination 
of AI and transformational leadership results in the improvement of the welfare of 
the employees as it further reinforces the successful accomplishment of 
organizational tasks. 
 
Moving towards the future, transformational leadership should incorporate strong 
communication skills for effective interaction between management and employees. 
Effective communication, as argued by [14], enhances proper communication for 
the exact transmission of commands, information, and feedback and enhances 
greater employee motivation and satisfaction with their work. Managers can better 
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identify employees who require further support by using AI to analyze conversation 
and deliver automatic feedback [9]. Furthermore, while AI systems may actively 
monitor industrial workers and detect ergonomic breaches, transformational leaders 
play an important role in supporting this technology by providing the tailored 
guidance and encouragement needed to assist people in adopting safer, better 
practices. Despite this, there exist many problems in enhancing effectiveness 
through effective synergy between AI technology and transformational leadership. 
According to research, effective management requires highly developed intellectual, 
communication, operational, and interpersonal skills for better coordination and 
successful monitoring of employees [15]. Such qualities are highly important for 
filling the gaps between ergonomic theory and practice. Transformational leaders 
are confronted with many difficulties, especially in terms of ergonomic theory and 
AI, since they are required to process data produced by AI in real time to adjust 
work environments to suit individuals [18]. To successfully integrate AI-driven 
ergonomic adjustments, staff resistance must be overcome, which is often based on 
age, attitudes, or self-doubt. As AI solutions such as workload tracking gain 
popularity, transformational leaders must improve their digital literacy and 
communication abilities to facilitate employee acceptance. By managing this 
transformation, executives may effectively balance safety and productivity while 
harnessing AI insights to promote employee health and meet long-term strategic 
goals. 
 
2.​ MATERIALS AND METHODS  
 
A Systematic Literature Review (SLR) methodology was used in this investigation. 
Finding, assessing, and summarising all pertinent prior research was conducted 
using a well-organised, planned approach. Because SLR follows a specific process, 
the results are more objective and thorough than those of normal literature reviews, 
which may be biased. The analysis based on SLR reveals five main themes such as 
workplace design, knowledge base, employee attitudes and behaviours, managerial 
skills and roles, and long-term difficulties and repercussions. This research also uses 
thematic analysis by previous studies for thematic and sub-thematic development. 
The thematic findings indicate the synergy between artificial intelligence (AI) and 
transformational leadership in developing an ergonomic workplace environment. 
 
3.​ RESULTS AND DISCUSSION 
 
Table 1 illustrates a theme analysis based on an in-depth review of previous 
investigations. The analysis reveals five main themes: workplace design, knowledge 
base, employee attitudes and behaviours, managerial skills and roles, and long-term 
difficulties and repercussions.  
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Table 1. Details of Ergonomic Analysis and Transformational Leadership Based on 
AI Synergy 

Theme Sub-Theme Ergonomic Analysis and Transformational 
Leadership Based on AI Synergy 

Ergonomic 
Workplace 
Design 

Working 
Conditions, 
Acceptance of 
Working Forms 

Motivating transformational leaders enables staff 
members to adopt ergonomic design and 
organizational transformation, lowering stress at 
work and increasing output for peak performance. 

Basics of 
Ergonomics 

Anthropometry, 
Biomechanics, 
Physiology 

Transformational leaders may minimize injuries 
and increase safety and productivity by 
customizing activities to individual capacities 
through the integration of ergonomics and AI 
analytics. 

Employee 
Attitude and 
Behaviour 

Employee 
Psychology, 
Physical Capacity, 
Individual Factors, 
Work Environment 

Transformational leaders acknowledge the 
variance in attitudes and abilities of employees 
and do so using AI analysis of work and 
personnel performance. Transformational leaders 
motivate people to adjust to their work 
requirements while ensuring their well-being and 
work quality through constant support and 
direction. 

Manager 
Skills and 
Roles 
 

Knowledge, Skills, 
Experience, And 
Communication 
 

AI enables transformational leaders to provide 
clear ergonomic direction, encourage staff with 
data-driven feedback, reinforce discipline through 
automated monitoring, and develop a safer and 
more productive organisational culture. 

Long-Term 
Challenges 
and Impacts 
 

Leadership 
Challenges, Change 
Management, Work 
Culture Impacts 
 

AI might assist transformational leaders in 
dealing with ergonomic implementation 
difficulties by monitoring employee performance, 
automatically ensuring compliance, improving 
safety and productivity, and boosting well-being, 
establishing a sustainable and human-centred 
company culture. 

 
Table 1 provides an exhaustive explanation of each subject construct, which is 
incrementally elaborated through the systematic correlation of a multifaceted array 
of sub-themes. This systematic classification framework includes relevant 
dimensions like working condition requirements, level of integration within 
present-day workplace systems, and physical working dimensions, consisting of 
anthropometrics, biomechanics, and physiology. Moreover, this process of analysis 
extends to the fundamental aspects of human nature, incorporating expressions of 
employee psychology, physical capacity efficiency, and individual variations that 
perpetually interact with the work environment. Within the context of organisational 
development, the table consolidates functional metrics of human capital, consisting 
of basic knowledge skills, technical skills, and experiential learning. All these 
dimensions are systematically combined with an analytical assessment of 
communication channel effectiveness, modern leadership issues, flexibility in 
change management approaches, and integration within the work culture, thereby 

 

24 SPACE 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

creating a strong theoretical basis for exploring the sociotechnical relations of the 
organisation. 
 

 
Figure 1. Diagram of the Thematic Distribution of Ergonomic Analysis and 

Transformational Leadership Based on AI Synergy 
 
Thematic findings of the current study reveal a strategic synthesis or synergy that 
exists between the technologies of AI and the agility of transformational leadership 
in creating a sustainable ergonomic workplace ecosystem. The synergy between AI 
technology and transformational leadership has been illustrated in Figure 1 as an 
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example of the schematic representation of the complete thematic architecture 
carefully constructed using the methodology of Systematic Literature Review 
(SLR), where the extraction hierarchy of every main theme and sub-theme is 
described in detail to form a concept of this research. As a complementary 
methodological tool, Figure 2 represents the visual presentation of the multivariate 
distribution, known as "Spider Chart Distribution of Ergonomic Analysis and 
Transformational Leadership Based on AI Synergy". Such a representation is 
effective in estimating the degree of synergy and analysis of the weight ratio 
between different transformational leadership variables and ergonomic automation. 
Finally, the emergence of such an integrative synergy, which combines algorithmic 
intelligence and human leadership wisdom, not only initiates a new paradigm shift 
in modern management but also can be considered as the main contribution of this 
academic study. 
 

 
Figure 2. Spider Chart Distribution of Ergonomic Analysis and Transformational 

Leadership Based on AI Synergy 
 
3.1​ Research Discussion 
 
Evidence from previous studies has shown that ergonomic workplace design is 
essential in reducing workplace accidents as well as improving workplace comfort 
and productivity. Flexible working conditions are very important in reducing 
workplace stress and emotional overload. This helps in motivating employees 
positively. In the topic of transformational leadership, leaders are very important in 
encouraging people to adapt to ergonomic workplace changes. The different 
assumptions in this topic have been proven in [25], where it was discovered that 
leaders who can create a positive workplace culture have a greater chance of 
convincing people to adapt to ergonomic methods. This will provide more 
successful completion of firm objectives while taking care of the employee's 
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well-being and reducing the likelihood of workplace accidents. Artificial 
Intelligence acts as a facilitation mechanism that provides more reinforcement to 
human labour rather than substituting it. Ergonomics is mainly concerned with 
using a few scientific disciplines, such as anthropometry, biomechanics, and 
physiology. These areas of study offer help based on empirical evidence in 
designing workspaces that can correlate well with human capability and limitations 
[10]. Transformational leadership is ideal for implementing ergonomic principles 
that improve workplace safety and productivity. By stressing effective 
communication, motivation, and individualized support, these leaders enable people 
to adjust to workplace needs and increase productivity [15]. Furthermore, 
integrating this leadership strategy with AI-driven ergonomic insights results in a 
powerful synergy that greatly decreases errors and accidents, there are still hurdles 
to completely deploying these systems. Perhaps one of the most difficult challenges 
to overcome is gaining employees' willingness to adopt different responsibilities and 
work environments. Employees are required to weigh their personal skills against 
business needs and learn to adjust work processes to suit their physical and mental 
characteristics. Transformational leadership could address these problems through 
effective change management and informed decision-making. Furthermore, [15] 
reiterates the importance of managers continually improving their knowledge, 
abilities, and experience to foster a safe, productive, and sustainable workplace 
culture. Eventually, effective transformational leadership improves employee 
well-being, motivation, and organisational goals [20].  
 
4.​ CONCLUSION 
 
The integration of ergonomics in the transformational leadership framework with 
the help of artificial intelligence (AI) is a crucial part of contemporary work 
environment design. Ergonomics plays a significant role in ensuring that workers 
can perform tasks within a safe and comfortable work environment. Ergonomics is, 
therefore, essential for the creation of a safe and productive work environment in 
organisations, and it is especially important in the future industrial environment in 
terms of transformational leadership principles. In such a scenario, there is a need 
for the implementation of long-term strategies to enhance the motivation levels, 
performance, as well as physical and mental well-being of the human resources 
within the organization. Transformational leaders acting as change agents are 
envisioned to develop innovative ways of work through ergonomics, develop 
discipline among the human resources, and develop a long-term work culture within 
the organization. This initiative is well aligned with Sustainable Development Goals 
of SDG 3: Health and Well-being & SDG 8: Decent Work and Economic Growth. 
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ABSTRACT - The rise of the Fourth Industrial Revolution (IR 4.0) and Society 5.0 has 
increased the need for higher education institutions to rethink lifelong learning and 
continuing education through digital transformation. Although new technologies like 
artificial intelligence (AI), learning analytics, and mobile learning have become more 
available, many continuing education institutions still struggle with rigid teaching methods, 
administrative problems, and imbalanced use of technology. Most existing studies focus on 
these technologies separately and do not explore integrated frameworks that link tech 
innovation with changes in teaching and institutional practices in continuing education 
settings. To fill this gap, this concept paper suggests a strategic framework for positioning 
technology and innovation as essential drivers of digital transformation at the School of 
Professional and Continuing Education (SPACE) at Universiti Teknologi Malaysia (UTM). 
Based on the Technology Acceptance Model (TAM) and Disruptive Innovation Theory, the 
framework shows how adopting new technologies can support flexible teaching and efficient 
administration, helping to shape future-ready lifelong learners. The paper also proposes a 
validation strategy that includes needs analysis, benchmarking studies, pilot projects, and 
data-driven evaluation to aid future research and institutional implementation. By bringing 
together technological innovation, learner-centered teaching, and organizational change into 
one framework, this paper adds to the discussion on digital transformation in higher 
education. It also offers a strategic base for future research, planning, and policy 
development aimed at improving accessibility, responsiveness, and sustainability in 
continuing education. 
 
 
Keywords: Technology and Innovation; Lifelong Learning; Digital Transformation; 
Continuing Education 
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1.​ INTRODUCTION 
 

1.1​ Society 5.0, Digital Transformation, and Continuing Education 
 
The digital transformation driven by the rapid advancement of digital technologies 
associated with IR 4.0 and society 5.0 revolutionizes higher education [1]. Society 
5.0 advocates a human-centered approach towards the application of digital 
technologies so as to resolve various societal problems, improve quality of life, and 
enhance productivity of society. Consequently, higher education institutions are 
challenged to go beyond traditional teaching mode to flexible and easily accessible 
and tech-enabled learning that support the lifelong learning or reskilling and 
upskilling throughout the lives of individuals. 
 
The importance of lifelong learning is coherent to the goals of the United Nations 
Sustainable Development Goals (SDGs) namely SDG 4 (Quality education), SDG 8 
(Decent work and economic growth), SDG 9 (Industry, Innovation and 
Infrastructure). These goals emphasize inclusive and equitable access to quality 
education and learning that contributes to work force preparedness and innovative 
and sustainable development through digital transformation [2]. As such, continuing 
education institutions are becoming crucial instruments for the development of the 
workforce to remain competitive in ever changing and dynamic labour market. 
 
As one of the pioneers to provide lifelong learning and continuing education in 
Malaysia, School of Professional and Continuing Education (SPACE UTM) has 
helped many working adults, industry practitioners, and non-traditional students to 
access to higher education. However, with the post-pandemic, higher education is 
facing more rigorous expectations for a comprehensive digital learning ecosystem 
beyond typical online learning environments and Open Educational Resources 
(OERs) [3]. Institutions are expected to implement novel technologies to the whole 
process of teaching, learning, learner support, and administrative aspects for remain 
resilient, competitive and sustainable [4]. 
 
While there is significant progress in technology adoption, there are limitations on 
the impact of digital transformation on continuing education. Firstly, existing 
programs are predominantly centered on traditional teaching method and are lack in 
pedagogy; they failed to support flexibility, autonomy and personalization required 
by the adult learners [5]. Secondly, administrative processes are predominantly 
manual, which causes lower productivity and delay in service provision. Thirdly, the 
implementation of advanced technologies such as artificial intelligence (AI), 
learning analytics, and mobile learning platforms is often not integral as part of the 
institution-wide strategy, but rather in isolated components [6], resulting a disparity 
between the technology available and actual transformation in education [7]. 
 
Although literature on digital transformation in higher education is increasing 
significantly, research have tended to focus on certain technology or certain aspect 
of digital learning [4], [8], namely AI in education, learning analytics, mobile 
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learning, and digital credentials. Comprehensive frameworks explaining the 
integration of these technologies to foster pedagogical innovation, administrative 
transformation, and learner development in the context of continuing education 
have limited research attention. Limited effort has also been put in relating 
technological adoption to institutional transformation to create a successful lifelong 
learning ecosystem, highlighting a critical gap in literature. 
 
In filling this gap, this concept paper proposes an institution-focused strategic 
framework to drive digital transformation in SPACE UTM through technology and 
innovation. Based on the Technology Acceptance Model (TAM) and Disruptive 
Innovation Theory, this framework demonstrates the role of innovative technologies 
in fostering agile pedagogy and smart administration, as well as developing a 
future-ready workforce. This framework also contributes to the existing body of 
literature by providing a holistic conceptual model on technology adoption, 
pedagogical innovation and institutional transformation for continuing education. 

Significance of this study extend beyond planning for individual institutions. It 
offers guidelines for educators to adopt the human-centered, tech-enabled teaching 
pedagogy and flexible, personalised learning [9], provide partnership opportunities 
between industries and education institutions to support industry professional with 
flexible learning and credentials on the demands of the labour market [10], support 
for the national agenda on digital transformation and human capital develop)ment in 
Malaysia [11], and reaffirm SPACE UTM’s position as an agent of change in 
lifelong learning. 
 
1.2​ Research Objectives 
 
a) ​ To examine how AI-supported learning management systems can facilitate 

adaptive and personalised learning experiences for diverse learner populations 
[9]. 

 
b) ​ To investigate how mobile-first and accessible learning technologies can 

enhance participation among learners from diverse geographical and 
socio-economic backgrounds [12]. 

 
c) ​ To conceptualise the role of learning analytics and data-driven 

decision-making in improving administrative efficiency, learner support, and 
institutional responsiveness [2], [4]. 

 
Through these objectives, the paper seeks to establish a strategic foundation for 
future research and implementation initiatives that position technology and 
innovation as key enablers of lifelong learning transformation within SPACE UTM 
and similar continuing education institutions. 
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1.3​ Technology Acceptance Model (TAM) 
 

The Technology Acceptance Model (TAM) developed by Davis (1989) proposes 
that two beliefs about technology (perceived usefulness and perceived ease of use) 
will most significantly influence technology adoption. A user is likely to adopt and 
use a technology if it is believed that the technology would be beneficial to 
performing a job and is easy to use. Studies have recently validated TAM's 
relevance for technology adoption in higher education, especially in contexts of 
online learning, AI systems, and digital learning environments [13]. 
 
For the case of SPACE UTM, TAM serves as the theoretical explanation for how 
faculty, students and administrative staff may adopt new technologies such as 
AI-supported learning systems, mobile learning applications and learning analytics. 
Acceptance of these technologies would be based not only on the availability of 
these technologies, but also on users' perception that they would increase 
effectiveness for teaching, learning and administration. TAM thus explains the 
mechanisms at the user level driving technology adoption and facilitating the 
emergence of agile pedagogy and smart administration. 
 
1.4​ Disruptive Innovation Theory 

 
While TAM explains technology adoption at the individual level, Disruptive 
Innovation Theory attempts to illustrate technological adoption from an institutional 
point of view, and organisational transformation [4], [8]. The theory suggests that 
disruptive innovations offer new alternatives and challenge established systems in 
the marketplace by providing more affordable, easier-to-access, and more 
convenient technologies. The effect of disruptive innovations in higher education 
could include the reshaping of conventional educational practices through online 
learning, micro-credentials, personalised learning and online service delivery. 
 
In the context of continuing education institutions such as SPACE UTM, digital 
transformation entails more than mere implementation of technologies; it refers to a 
change in how educational services are designed, delivered and managed. By 
leveraging new technologies, institutions are better enabled to meet the demands of 
the learner, workplace and industry. Therefore, Disruptive Innovation Theory 
describes how technology acts as a driver for the transformation of institutions. It 
implies enabling flexible learning opportunities, efficient administration and 
innovative pedagogy. 
 
1.5​ Integration of TAM and Disruptive Innovation Theory 

 
The integration of TAM and Disruptive Innovation Theory provides an overall 
framework to describe the digital transformation of continuing education. While 
TAM describes how the stakeholders may adopt and utilise new technologies, 
Disruptive Innovation Theory addresses how they contribute to organisational 
change. Together, the two theories support the argument that successful technology 
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adoption leads to the development of agile pedagogy and smart administration and, 
in turn, results in future-ready learners. 
 
While TAM is used to describe the adoption of emerging technologies by faculty, 
students and administrative staff, Disruptive Innovation Theory is adopted to 
describe how institutions integrate these new technologies into pedagogy and 
administration systems. The interaction between the two theories is the theoretical 
basis of the proposed conceptual framework. 
 
1.6​ Literature Review 
 
1.6.1​ Digital Transformation in Continuing Education 

 
Digital transformation has become a key strategic priority for higher education 
institutions seeking to stay relevant in the present, rapidly changing and 
technologically-advanced learning environments [8]. However, the literature 
suggests that numerous institutions still approach the process as a purely 
technological one rather than as organisational change. As a result, investment in 
digital technologies fails to bring about effective improvements to learner 
engagement, institutional productivity and learning outcomes. 
 
Digital transformation faces many challenges for continuing education institutions, 
since it deals with the diverse demands of adult learners, professional practitioners 
and non-traditional students. Unlike traditional undergraduate students, continuing 
education necessitates more flexibility and easy access to knowledge and is 
responsive to demands from the changing business world [5]. Therefore, Digital 
Transformation is expected to exceed simply using learning management systems, 
and it must also lead to transformation in pedagogy, learner support and 
administrative functions. 
 
1.6.2​ Lifelong Learning and Adult Learning 

 
Lifelong learning has become essential to professional development in the 
knowledge-based economy. Continuous skill updating and reskilling have become 
necessities throughout one's career with the fast pace of technological innovation 
and its impacts on employment dynamics [1]. However, adult learners are 
fundamentally different from students; they often need a more flexible approach to 
learning that focuses on applied, hands-on experiences and allows for personal and 
professional circumstances [5]. 
 
Unfortunately, traditional methods still dominate many continuing education 
courses and may not enable flexibility and learners' self-direction. This pedagogical 
rigidity hinders the achievement of lifelong learning goals and the successful 
implementation of Digital Transformation strategies [3], [4]. 

 

SPACE 35 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

1.6.3​ Artificial Intelligence, Learning Analytics and Micro-Credentials 
 

Emerging technologies are changing how continuing education is delivered. AI has 
the potential for supporting personalised learning environments, adaptive 
instruction, immediate automated feedback and intelligent learner support systems 
[9]. Learning analytics could improve institutional performance through identifying 
learning trends, anticipating learning difficulties and providing targeted intervention 
[2]. 
 
Despite these technologies' potential individual benefits, literature suggests they 
have often been examined in isolation, leaving gaps in studies seeking a 
consolidated framework to improve pedagogy, administration, and learning 
outcomes of continuing education institutions. 
 
2.​ MATERIALS AND METHODS 

 
2.1​ Proposed Conceptual Framework 

 
Emerging Technologies serve as the driver of institutional transformation and are 
presented as the central element of the conceptual framework proposed here. 
Emerging technologies refer to various digital technologies like artificial 
intelligence, learning analytics, mobile learning technologies and others that can 
facilitate lifelong learning and continuing education. 
 
This framework argues that the adoption and successful implementation of these 
technologies result in two interconnected aspects of institutional change: Agile 
Pedagogy and Smart Administration. 
 
Agile Pedagogy includes technology-enhanced learning strategies that promote 
flexibility, learner-centeredness, personalisation, real-time feedback, collaboration 
and learners' autonomy. Smart Administration encompasses the use of digital 
technologies to boost the efficiency and effectiveness of operations, decision 
making, service delivery and learner support services. 
 
The interaction between Agile Pedagogy and Smart Administration constitutes an 
integrated educational environment which will further enhance the development of 
Future-Ready Learners, characterised by digital literacy, flexibility, lifelong learning 
competency, problem-solving skills, and readiness for evolving workplace demands. 
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Figure 1. The Proposed Conceptual Framework 
 

2.2​ Conceptual Propositions 
 
Drawing upon the conceptual framework suggested by Figure 1 and the combined 
principles of the Technology Acceptance Model (TAM), Disruptive Innovation 
theory, and the literature review discussed, the following set of conceptual 
propositions is formed to describe the proposed interrelationships between 
constructs: These propositions are a guide for further empirical study of this 
framework within the context of continuing education. 

P1: ​ Emerging technologies positively influence the development of agile 
pedagogy. 

P2: ​ Emerging technologies positively influence the implementation of smart 
administration. 

P3: ​ Agile pedagogy positively influences learner engagement, autonomy, and 
personalised learning experiences. 

P4: ​ Smart administration positively influences institutional efficiency, service 
quality, and learner satisfaction. 

P5: ​ The combined influence of agile pedagogy and smart administration 
contributes to the development of future-ready lifelong learners. 
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2.3​ Proposed Validation Strategy And Future Research Agenda 
 
As this paper is a framework, not an empirical study, a phased validation strategy is 
proposed to determine the feasibility, effectiveness, and scalability of the framework 
for future research and implementation activities. A mixed methods approach seems 
appropriate as it will allow for thorough examination of stakeholders' requirements 
while at the same time permitting evidence-based examination of institutional 
performance. 
 
Phase 1 would consist of a needs analysis comprising surveys, interviews and focus 
groups with relevant stakeholders (e.g., current students, alumni, academic and 
administrative staff, industry). It will aim to establish existing technological needs, 
provision requirements for lifelong learning, and areas requiring significant 
attention for continuing education settings. Meeting the needs of all stakeholders is 
crucial for effective adoption of any subsequent technological interventions [5]. 
 
Phase 2 involves a benchmarking exercise based on studies of internationally 
recognized professional and continuing education providers (e.g. Open University 
United Kingdom, MIT Continuing Education Units (CEUs), Open University 
Malaysia, Open University Malaysia (OUM), Universiti Sains Malaysia (USM) 
through its Centre for Development of Academic Excellence (CDAE) and lifelong 
learning initiatives, Universiti Teknologi MARA (UiTM) through iCEPS (Institute 
of Continuing Education and Professional Studies) and other institutions recognized 
for their initiatives of digital transformation in areas related to technology enhanced 
learning, learner support services, micro-credentials implementation and digital 
administration. From the results of the benchmarking, applicable practice(s) to be 
adapted to the environment of SPACE UTM can be identified. 
 
Phase 3 would pilot specific digital innovations to investigate their viability, 
usability and effectiveness before institutional adoption. The potential technological 
innovations are, e.g. an AI-powered learning assistant, a learning analytics 
dashboard, or a mobile learning application. Previous research showed that pilot 
studies of emergent educational technologies are critical for avoiding 
implementation risk and maximising user acceptance [9], [14]. 
 
Phase 4 would involve empirical evaluation through the examination of learning 
analytics and institutional performance metrics. These may be compared across 
different user groups or institutions to derive evidence-based comparisons. 
Quantitative measures such as learners' engagement, academic success, retention 
and quality of service could be analysed in combination with qualitative evidence. 
This approach will enable to fine-tuning the proposed framework and make 
evidence-based decisions about scaling the framework institution-wide. Together, 
these phases provide a concrete roadmap to validate the framework and obtain 
empirical evidence to support further research in areas of digital transformation, 
lifelong learning, and continuing education in the higher education sector. 
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2.4​ Validation Strategy Framework 
 

Phase 1: Needs Analysis​
(Students, Alumni, Staff, Industry) 

↓ 
Phase 2: Benchmarking Studies​

(Global Continuing Education Providers) 
↓ 

Phase 3: Pilot Implementation​
(AI, Learning Analytics, Mobile Learning) 

↓ 
Phase 4: Data-Driven Evaluation​

(Learner Outcomes and Institutional Performance) 
↓ 

Phase 5: Framework Refinement and Institutional Scaling 
 
3.​ RESULTS AND DISCUSSION 
 
3.1​ Expected Outcomes and Institutional Implications 
 
The envisioned implementation of the technology and innovation approach in 
SPACE UTM can be instrumental to achieving positive effects in the education of 
learners and industry partners and in the institution itself. Nevertheless, this effect 
should be regarded as a potential outcome of the institutional application and should 
be examined through future empirical research and evaluation. 
 
In an educational aspect, the learning framework is anticipated to enable learners to 
have more personalised, flexible, and learner-centred educational experiences via 
the application of technology and agile pedagogies. It can be argued that the 
technologies of artificial intelligence, learning analytics and mobile learning 
environments will help in establishing adaptive learning experiences, immediate 
feedback to learners and greater learner engagement on adult and non-traditional 
learners [9]. 
 
At the institutional level, the implementation of smart administrative systems may 
support an efficient operation, effective decision-making and timely response to 
learner demands. Automation of parts of the administration tasks, coupled with the 
data analytical capabilities, may assist in reducing process time, enhancing service 
quality, and facilitating management in the information era [2], [4]. 
 
It can potentially bolster the capacity of SPACE UTM to deliver continuing 
education by fostering more accessible and flexible learning opportunities. Digital 
learning environment can provide wider access to education beyond the physical 
limitation, thereby facilitating higher participation in workforces, remote locations 

 

SPACE 39 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

and from overseas, and so forth [8]. However, the overall contribution to the 
enrolment growth, learner retention and institutional scalability is context-specific 
and needs to be identified by future research. 
 
Likewise, a close relationship between technology-enhanced learning and industry 
partners may be established. With better usage of market intelligence, learning 
analytics, and close collaborations with business sectors, continuing education 
programmes may be made more adaptive to current skills demands [4]. 
 
Ultimately, the learning framework has a promise of developing future-ready 
students. Future learners, or the people learning continuously, will be more resilient 
as they are equipped with the essential skills such as digital literacy, adaptivity and 
lifelong learning capability. These are required skills in the new and evolving 
information economy, where innovation and rapid technological changes occur all 
the time. 
 
4.​ CONCLUSION 
 
With the coming of IR 4.0 and Society 5.0, continuing education institutions face an 
immediate and imperative need to adapt an agile, learner-centred, 
technology-enabled approach towards lifelong learning. The issue at hand, it is 
argued here, is not the non-availability of technologies but the lack of a cohesive 
framework linking technological innovation to pedagogy, administration, and the 
development of learner competencies. A conceptual framework based on TAM and 
Disruptive Innovation Theory is presented here to account for how emergent 
technologies are enabling agile pedagogy and smart administration in developing 
future-ready learners. 
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ABSTRACT - E-learning has become a key form of teaching and learning in higher 
education worldwide, however, there is a lack of an integrated view of the dimensions of 
quality and models for assessing e-learning. Using systematic narrative synthesis approach, 
empirical studies published between 2000 and 2024 were systematically searched in Scopus, 
Web of Science, and Google Scholar. After thorough two-stage screening and interrater 
reliability (Cohen's kappa: 0.85 to 0.88), 30 peer-reviewed studies from 16 countries were 
analysed. The majority of the designs were quantitative (60%) and the most common 
method of analysis was structural equation modeling. Four main quality dimensions were 
identified: content quality (87% of studies), interaction quality (70%), platform usability 
(60%) and instructor effectiveness (53%). SERVQUAL (40%) and the Technology 
Acceptance Model (37%) were the most popular models, but both have significant 
weaknesses in representing digital-native concepts like personalization, adaptive learning, 
and real-time feedback. The number of publications increased significantly during the 
COVID-19 period (2020-2024), with a 63% increase. There are still significant gaps in 
geographic representation (Asia: 17%, Africa: 0%), examination of emerging technologies 
(13%), faculty experience studies (7%) and long-term learning outcomes (0%). The results 
suggest that there is an urgent need for integrated, digital-native assessment frameworks that 
are validated across diverse cultural contexts to move towards equitable and effective 
e-learning in higher education. 
 
 
Keywords: E-learning Quality; Service Quality; SERVQUAL; Technology Acceptance 
Model (TAM); Higher Education. 
 
 
1.​ INTRODUCTION  
 
E-learning, defined as the use of technology to deliver instruction that enables 
students to access learning materials remotely at any time [1], has transformed 
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teaching and learning across higher education systems globally. The COVID-19 
pandemic accelerated this shift, driving an unprecedented global transition from 
face to face to fully online instruction [2] and exposing significant disparities in 
institutional readiness, digital infrastructure, and pedagogical practice [3]. As digital 
learning environments continue to expand, the quality of e-learning has become a 
central concern for universities, administrators, and accreditation bodies [3]. 
E-learning quality is inherently multidimensional, encompassing content quality, 
system usability, interaction quality, instructor effectiveness, technical 
infrastructure, and learner support services, each of which shapes student 
satisfaction and learning outcomes [4],[5]. SERVQUAL and its derivatives have 
been widely applied to conceptualize and measure perceived quality in online 
learning contexts [6], while the Technology Acceptance Model (TAM) [7] and the 
Unified Theory of Acceptance and Use of Technology (UTAUT2) [8] emphasize 
perceived usefulness and ease of use as key drivers of technology adoption in 
education. The Community of Inquiry (CoI) framework [9] further identifies 
cognitive, social, and teaching presence as essential conditions for effective online 
learning, with student instructor interaction consistently identified as the most 
significant predictor of learning satisfaction [10]. Despite this theoretical richness, 
empirical research remains fragmented across disciplines, methodologies, and 
geographic contexts, often focusing narrowly on teacher presence or platform 
usability without theoretical synthesis [4],[10]. [11] note that the literature remains 
disproportionately concentrated in North America and Europe, with limited 
empirical evidence from Asia, Africa, and Latin America, an imbalance that 
constrains the generalizability of existing findings [2],[11]. 
 
Addressing this gap, [11] call for a comprehensive synthesis that identifies key 
dimensions of e-learning quality, maps commonly used assessment models, and 
highlights persistent limitations in the field. This study responds to that call by 
systematically reviewing 30 empirical studies on e-learning quality in higher 
education published between 2000 and 2024, drawing on established frameworks 
from service quality [5],[6], technology acceptance [7],[12], information systems 
[4], and online learning [9],[10] to construct an integrated overview of how 
e-learning quality has been conceptualized and measured across diverse geographic 
and institutional contexts. This synthesis addresses three research questions (RQ): 
 
RQ1: ​What are the key dimensions of e-learning quality examined in higher 

education? 
RQ2: ​Which assessment models and frameworks are most commonly used to 

evaluate e-learning quality, and what are their main strengths and limitations? 
RQ3: ​What major gaps remain in the current evidence base, and what future 

research directions are needed? 
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2.​ MATERIALS AND METHODS 
 
The study used a systematic narrative synthesis method to fully explore e-learning 
quality dimensions and assessment frameworks in higher education. To ensure 
methodological rigour and transparency, a structured search protocol, clearly 
defined inclusion and exclusion criteria, and a two-stage independent screening 
process were used. The following procedures were performed following the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines. 
 
2.1​ Search Strategy 
 
Empirical studies on the quality of e-learning in higher education were retrieved 
from three major databases: Scopus, Web of Science and Google Scholar. Articles 
were searched from January 2000 to December 2024, encompassing both pre- and 
post-COVID-19 pandemic times, which saw an unprecedented surge in online 
learning. The following terms were used in combination to search all databases: 
e-learning, online learning, distance education, or blended learning; quality or 
service quality; higher education, university, or undergraduate; and student 
satisfaction, learning outcome, or user experience. Several Boolean operators were 
used to systematically identify relevant studies as shown in Table 1. 
 

Table 1. Boolean Search Strings Used Across Databases 

Search Quality-Related Construct Search Terms (Boolean Operators) 

1 Quality 

"e-learning" OR "online learning" OR 
"distance education" OR "blended learning" 
AND "quality" AND "student satisfaction" 
AND "higher education" OR "university" 

OR "undergraduate" 

2 

Service quality; platform 
usability; content quality; 

instructor quality; interaction 
quality; assessment 

model/quality dimensions 

Same base string as Search 1, with "quality" 
replaced by each construct listed (and 

"student satisfaction" replaced by "learning 
outcome" for content quality) 

 
Only peer-reviewed journal articles in English were included in the search. Also, 
reference lists of included studies and relevant review articles were manually 
scanned to identify eligible studies that were not identified by the primary database 
searches. 
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2.2​ Inclusion and Exclusion Criteria 
 
Articles from peer-reviewed journals in English indexed in Scopus or Web of 
Science from January 2000 to December 2024 were systematically searched. Only 
articles that met the following inclusion criteria were considered for analysis: (1) 
addressed higher education contexts (undergraduate or postgraduate learners); (2) 
empirically examined e-learning quality dimensions, service quality, platform 
usability, or factors related to student satisfaction or learning outcomes in 
technology-mediated courses; and (3) were published in English. 
 
If studies: (1) only studied K-12, corporate training or informal learning contexts; 
(2) only studied technical aspects of the platform and not quality dimensions or 
student outcomes; (3) did not contain primary empirical data such as conceptual 
papers, editorials, or purely theoretical studies; or (4) were systematic reviews, 
scoping reviews, books, or conference abstracts, they were excluded. These criteria 
guaranteed that the synthesis was targeted towards primary empirical evidence 
specifically pertaining to e-learning quality in higher education. 
 
This review was performed following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines. The systematic search resulted 
in 412 records as shown in Figure 1. A total of 318 unique records were screened by 
title and abstract, and 218 were excluded because they did not meet the eligibility 
criteria. A hundred full-text articles were then evaluated, and 70 of these were 
excluded because they lacked empirical data or focused only on the technical 
aspects of the system or were not set in a higher education context. The remaining 
30 studies met all inclusion criteria and were included in the final synthesis. 
 
All abstracts and full texts were screened independently by two trained reviewers. 
Each article was independently reviewed by the reviewers and data were extracted 
from each article such as author, year, country, study design, sample size, statistical 
analysis used, theoretical framework used, quality dimensions examined, and key 
findings. At the title and abstract screening stage, the interrater agreement was 
substantial (Cohen's kappa coefficient = 0.85). Cohen's kappa for full-text 
assessment was 0.88, indicating almost perfect agreement. Any discrepancies at 
both stages were addressed through discussion until consensus was reached. 
 
2.3​ Statistical Analysis  
 
Data from the 30 included studies were analysed using a descriptive statistical and 
narrative synthesis approach, consistent with PRISMA guidelines for the search and 
screening stages [13]. Frequencies (n) and percentages (%) described study 
characteristics across the final sample, including research design, geographic 
representation, publication year trends, sample size ranges, and the prevalence of 
each e-learning quality dimension (content quality, interaction quality, platform 
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usability, and instructor effectiveness), as well as the relative prevalence of each 
identified assessment framework: SERVQUAL, TAM, UTAUT2, the Community of 
Inquiry (CoI) framework, and hybrid models. 
 

 
Figure 1. PRISMA Flow Diagram 

Most studies (60%, n = 18) used quantitative designs, consistent with the broader 
trend favouring survey based and structural equation modelling research [4], [5]; 
27% (n = 8) were qualitative and 13% (n = 4) mixed methods. Geographically, the 
sample skewed heavily toward North America (40%, n = 12) and Europe (33%, n = 
10), with limited representation from Asia (17%, n = 5), South America (7%, n = 2), 
and Oceania (3%, n = 1); no African studies met inclusion criteria (0%), a critical 
gap in the evidence base. Publications rose sharply during the COVID-19 period, 
2020 to 2024 (63%, n = 19), compared with the preceding two decades, 2000 to 
2019 (37%, n = 11). 
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Content quality was the most frequently studied dimension (87%, n = 26) and was 
consistently linked to student satisfaction and learning outcomes [4], [5]. Interaction 
quality followed (70%, n = 21), with [10] reporting the strongest effect in this 
synthesis (r = 0.51), identifying it as the most powerful predictor of online learning 
satisfaction. Platform usability was examined in 60% (n = 18) of studies, with [4] 
identifying system quality as the most important predictor of e-learning success (β = 
0.48, p < .001). Instructor effectiveness was the least studied dimension (53%, n = 
16) yet showed the largest direct effect on satisfaction among recent studies (β = 
0.52, p < .001; [5]). Standardised effect sizes, including correlation coefficients (r) 
and structural equation modelling path coefficients (β), were extracted and tabulated 
to indicate the typical magnitude and direction of relationships across studies, 
without statistical pooling. 
 
Table 2 summarises the prevalence and critical appraisal of the five assessment 
frameworks identified. SERVQUAL was the most widely used (40%, n = 12), 
valued for its structured gap analysis of expectations versus perceptions of service 
quality [6], though it underestimates instructor mediated quality and omits digital 
native constructs such as personalisation and adaptive learning [5]. TAM and 
UTAUT2, used in 37% (n = 11) of studies, showed strong predictive validity for 
technology acceptance across cultural contexts [7], [12], though both address 
individual acceptance rather than pedagogical effectiveness [4]. The CoI framework 
(27%, n = 8) aligned most closely with educational objectives through its three 
presence model but lacked platform specific constructs [9]. DeLone and McLean's 
IS Success Model, used in 17% (n = 5) of studies, offered a broader information 
systems perspective but limited pedagogical applicability [4]. 
 
Hybrid models combining two or more frameworks appeared in 30% (n = 9) of 
studies, reflecting growing recognition of e-learning quality's multidimensionality 
[11]. Given substantial methodological heterogeneity across the included studies, a 
formal meta-analysis was not performed; instead, a narrative synthesis approach 
was adopted, consistent with the Synthesis Without Meta-Analysis (SWiM) 
reporting guideline and established guidance on narrative synthesis in systematic 
reviews [14]. 
 
Table 2. Assessment Frameworks Identified: Prevalence, Strengths, and Limitations 

(n= 30) 

Framework n Prevalence 
(%) Key Strengths Key Limitations 

SERVQUAL 12 40% 

Structured 
five-dimension gap 

analysis; widely 
validated 

Underestimates 
instructor quality; omits 

personalisation and 
adaptive learning 

constructs 
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Framework n Prevalence 
(%) Key Strengths Key Limitations 

TAM / 
UTAUT2 11 37% 

High predictive 
validity for technology 

adoption; 
cross-culturally 

validated 

Focuses on individual 
acceptance, not 

pedagogical quality or 
learning outcomes 

Community of 
Inquiry (CoI) 8 27% 

Pedagogically 
grounded; captures 

cognitive, social, and 
teaching presence 

Lacks platform-specific 
and service-quality 

constructs 

DeLone & 
McLean IS 

Model 
5 17% 

Comprehensive IS 
success dimensions; 

include system, 
information, and 
service quality 

Primarily designed for 
information systems; 
limited pedagogical 

applicability 

Hybrid Models 9 30% 

Combines service 
quality, technology 

acceptance, and 
pedagogical constructs 

Inconsistent construct 
definitions across 
studies; limited 

cross-context validation 

Note. Percentages are over 100% when multiple studies used more than one 
framework. Prevalence is expressed as a percentage of the 30 studies included. 
 
The interrater reliability between two independent reviewers was evaluated at the 
title and abstract screening stage (κ = 0.85) and the full-text assessment stage (κ = 
0.88), which shows substantial to near perfect agreement, respectively [15].Any 
disagreement at both stages was solved by discussion until reaching consensus. 
Standard spreadsheet software (Microsoft Excel) was used to carry out all frequency 
counts and percentage calculations. 
 
3.​ RESULTS AND DISCUSSION 
 
As outlined in Section 2.3, descriptive statistics (frequencies and percentages) were 
computed across the 30 included studies to characterize study design, geographic 
distribution, publication year, and coverage of quality dimensions and assessment 
frameworks. Sample sizes ranged from 45 to 23,611 participants (median = 263), 
spanning 16 countries: the United States, Canada, the United Kingdom, Brazil, 
Greece, Spain, Vietnam, Malaysia, China, Iran, Turkey, Poland, India, Bangladesh, 
Finland, and New Zealand. Most studies (63%, n = 19) were published between 
2020 and 2024, reflecting heightened research interest during the COVID-19 
pandemic [2]. Structural equation modelling (SEM) was the dominant analytical 
method among quantitative studies (61%, n = 11 of 18), consistent with prior 
service-quality and technology-acceptance research [4], [5]. Results are organized 
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according to the three research questions guiding this synthesis: study 
characteristics, key quality dimensions, and assessment frameworks. 
 
3.1​ Study Characteristics 
 
Of the 30 studies, 60% (n = 18) were quantitative, 27% (n = 8) qualitative, and 13% 
(n = 4) mixed methods. Undergraduate populations comprised 73% of samples, 
drawn predominantly from North America (40%, n = 12) and Europe (33%, n = 10), 
with Asia (17%, n = 5), South America (7%, n = 2), and Oceania (3%, n = 1) 
markedly underrepresented; no African based studies met inclusion criteria, a 
structural limitation revisited in Sections 3.4 and 3.6. Publications rose sharply from 
2020 to 2024 (63%, n = 19) relative to the preceding two decades (37%, n = 11), 
underscoring the pandemic's role as a catalyst for e-learning quality research [3]. 
Early qualitative work established foundational constructs such as cognitive, social, 
and teaching presence, while studies from 2011 to 2021 shifted toward quantitative, 
TAM based designs. Large scale studies consistently identified student to instructor 
interaction as a primary satisfaction predictor, with recent research trending toward 
hybrid frameworks to capture the construct's multidimensionality [2], [10]. 
 
3.2​ RQ1: What are The Key Dimensions of E-Learning Quality in Higher 

Education? 
 
Four dimensions recurred across the corpus: content quality (87%, n = 26), 
interaction quality (70%, n = 21), platform usability (60%, n = 18), and instructor 
effectiveness (53%, n = 16), as shown in Tables 2 and B, forming the basis of the 
integrated framework in Section 3.5 (Figure 2). Since no formal meta-analysis was 
performed, associations are reported narratively rather than as pooled effect sizes. 
Content quality showed the highest prevalence and was linked to satisfaction and 
outcomes across contexts [4], [5], including during pandemic era remote learning 
[2], suggesting it is a necessary but insufficient condition for positive outcomes. 
Interaction quality was confirmed in 90% of studies examining it (19 of 21); [10] 
reported that student to instructor interaction was the strongest satisfaction predictor 
overall (r = 0.51), though [5] found no significant relationship, suggesting 
moderation by culture or class size. Platform usability, assessed mainly through 
TAM [7], was linked to e-learning success by [4] (system quality β = 0.48, p < 
0.001) and to continued use under UTAUT2 by [12]; cross cultural validity was 
reinforced by [6] in the Vietnamese higher education context. Instructor 
effectiveness, though the least studied dimension (53%), showed the largest 
standardized effect on satisfaction (β = 0.52, p < 0.001; [5]), consistent with the CoI 
framework's emphasis on teaching presence [9], and reinforced by [3]'s finding that 
pandemic driven gaps in faculty digital competency undermined satisfaction, 
indicating this dimension is under researched but high leverage for faculty 
development investment. 
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3.3​ RQ2: What are The Most Popular Assessment Models and Framework 
for Assessing the Quality of E-Learning and What are Their Key 
Strengths and Weaknesses?  

 
Five frameworks emerged in Table 2: SERVQUAL (40%, n = 12), TAM/UTAUT2 
(37%, n = 11), Community of Inquiry (27%, n = 8), IS Success Model (17%, n = 5), 
and hybrid models (30%, n = 9). SERVQUAL, adapted for e-learning by replacing 
tangibles with system or platform quality [6], offers structured gap analysis but 
overlooks digital native features such as personalization and learning analytics, and 
tends to underweight instructor mediated quality [5]. TAM/UTAUT2 [7], [12] show 
strong cross cultural predictive validity for adoption intention but focus narrowly on 
technology acceptance rather than pedagogical effectiveness [4]; [10] found that 
integrating TAM with IS success constructs improved explanatory power, 
supporting complementary model use. CoI [9], the most pedagogically grounded 
framework identified, aligns closely with educational objectives but lacks platform 
quality constructs, prompting hybrid pairings with TAM or SERVQUAL [5]. The IS 
Success Model [6] offers a systems perspective encompassing system, information, 
and service quality, but has limited direct pedagogical relevance given its origins 
outside education [4]. The growing use of hybrid models (30%, n = 9) reflects a 
consensus that no single framework captures the multidimensionality of e-learning 
quality [11], motivating the integrated framework proposed in Section 3.5. 
 
Geographic imbalance remains the most significant structural gap: North America 
and Europe together account for 73% of the evidence base, while Asia, South 
America, Oceania, and Africa remain severely underrepresented, despite these 
regions experiencing the most rapid and least documented growth in e-learning 
adoption and the lowest generalizability of existing frameworks [2], [11]. Only 13% 
(n = 4) of studies addressed emerging technologies such as artificial intelligence, 
learning analytics, and adaptive learning, indicating that current frameworks lag 
behind digital native developments [4], [5] and pointing to a need for next 
generation assessment instruments. Faculty digital competency, despite its 
demonstrated impact on quality outcomes [3], was examined in only 7% (n = 2) of 
studies, a striking mismatch given the outsized effect size of instructor effectiveness 
reported under RQ1, warranting further research linking faculty development to 
student outcomes. Finally, none of the 30 studies assessed long term learning 
outcomes beyond immediate satisfaction (0%), a critical gap since satisfaction is, at 
best, a proxy for durable learning gains [11]; longitudinal designs measuring 
academic achievement, student retention, and post graduation employability are 
needed to confirm lasting impact. 
 
3.4​ Proposed Integrated Framework 
 
To fill this gap between RQ2 and RQ3, this synthesis suggests an integrated 
e-learning quality framework (Figure 2) where the four empirically supported 
quality dimensions (content quality, interaction quality, platform usability, and 
instructor effectiveness) are direct antecedents of overall e-learning quality 
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(H1–H4), which in turn predicts student satisfaction (H5), and emerging 
technologies (H6) are proposed as an additional antecedent reflecting the 
technological gap identified in Section 3.3. Geographic context, institutional 
readiness and technology level are theorised to moderate the full model. This 
framework is an integration of service-quality, technology-acceptance, and 
pedagogical-presence constructs within a single architecture, which is an extension 
of existing frameworks and can be tested and empirically validated in various 
higher-education environments. 
 

 
Figure 2. Proposed Conceptual Framework 

3.5​ Limitations 
 
There are four important limitations to this synthesis. First, there is geographic bias: 
73% of the included studies come from North America and Europe, which have 
significantly different digital infrastructure, institutional capacity, and cultural 
norms regarding e-learning than Asia, Africa, Latin America, and Oceania, thus 
limiting the cross-contextual generalisability of the results reported under RQ1 and 
RQ2. Second, the lack of grey literature, conference proceedings, and non-English 
publications may have led to publication bias, which could have overrepresented 
results from well-resourced academic environments. Third, the narrative synthesis 
approach was used due to the high methodological heterogeneity of the included 
studies, and the effect sizes presented in Section 3 should be viewed as illustrative 
rather than meta-analytically validated parameters. Fourth, pre-2020 validated 
frameworks may not fully capture the nature of AI-enhanced e-learning 
environments, due to the rapid rate of technological developments since then. As 
such, the integrated framework presented in Section 3.4 is not a validated causal 
model, but rather a conceptual synthesis to be tested empirically in the future. 
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4.​ CONCLUSION 
 
This systematic narrative synthesis of 30 empirical studies from 16 countries traces 
four main aspects of e-learning quality in higher education from 2000 to 2024. 
Positive outcomes are dependent on the quality of the content, and instructor 
effectiveness has the highest direct effect on student satisfaction (β = 0.52, p < 
0.001; [5] There is no digital-native component in existing assessment frameworks, 
including personalisation, adaptive learning and real-time feedback, which 
encourages an integrated and context-sensitive e-learning quality framework. There 
are still some areas that need further investigation, such as limited geographical 
coverage, lack of research on AI-enabled and adaptive systems, and limited 
evidence of faculty digital competency and longitudinal evidence of achievement, 
retention, and employability outcomes.  
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ABSTRACT - The study examined the effects of museum-based experiential learning on 
spatial experience, cognitive outcomes and lifelong learning of students in built environment 
programmes. A structured educational visit was carried out at the Museum and Art Gallery 
Bank Negara Malaysia involving 40 diploma students from the Architecture and Quantity 
Surveying programmes. Data were collected using pre-visit and post-visit questionnaires, 
and 34 valid responses were analysed using Partial Least Squares Structural Equation 
Modelling (PLS-SEM). The results show that experiential learning has a significant positive 
effect on spatial experience (β = 0.636, p < 0.001), and spatial experience has a significant 
effect on cognitive outcomes (β = 0.793, p < 0.001). Furthermore, cognitive outcomes had a 
robust positive impact on lifelong learning (β = 0.850, p < 0.001). However, the direct 
relationship between experiential learning and cognitive outcomes was not significant (β = 
-0.032, p = 0.842), indicating that cognitive development mainly occurs through students’ 
spatial experiences in the museum environment. The model explained 40.5% of the variance 
of the spatial experience, 59.7% of the variance of the cognitive outcomes, and 72.3% of the 
variance of lifelong learning. The findings emphasise the significance of authentic learning 
environments in built environment education, and illustrate the role of spatial experience as 
a key mechanism connecting experiential learning and cognitive development. Therefore, 
experiential learning in museums could be an effective pedagogical approach to improving 
students’ spatial knowledge and cultivating lifelong learning attitude. 
 
 
Keywords: Experiential Learning; Lifelong Learning; Built Environment Education; 
Quantity Surveying; Architectural Education. 
 
 
1.​ INTRODUCTION 
 
Built environment education requires the integration of theoretical knowledge with 
practical understanding of space, materials, and environmental contexts. Disciplines 
such as Architecture and Quantity Surveying rely heavily on students’ ability to 
interpret and apply knowledge within real-world settings. However, traditional 
lecture-based teaching approaches often limit students’ exposure to authentic 
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environments, resulting in a gap between theoretical learning and professional 
practice. Effective higher education therefore requires active learning strategies that 
encourage students to engage directly with real situations and experiences [1]. 
 
To solve this problem, experiential learning has been developed as an important 
pedagogical approach. Dewey [2] pointed out that learning is rooted in experience 
and then Kolb [3] developed learning as a process where knowledge is created 
through the transformation of experience. Experiential learning in built environment 
education provides students the opportunity to observe, interpret and reflect on 
spatial relationships, architectural elements and environmental conditions that 
cannot be fully appreciated through classroom instructions alone. This view is 
further reinforced by the concept of reflective practice, where learning is achieved 
through ongoing interaction between action and reflection [4]. 
 
Museums provide a valuable setting for experiential learning because they function 
as authentic built environments that combine spatial design, circulation systems, 
material expression, heritage interpretation, and architectural narratives. Unlike 
conventional classroom settings, museums allow students to engage directly with 
real spaces and observe how built environment concepts are applied in practice. 
Museums are also recognised as “free-choice learning environments” where 
learners actively construct knowledge through exploration and discovery [5]. 
 
Although experiential learning has been widely discussed in higher education, 
empirical evidence examining its effectiveness within built environment education 
remains limited. Previous studies have primarily focused on studio-based learning, 
site visits, and fieldwork activities as mechanisms for linking theoretical knowledge 
with professional practice [6], [7]. Comparatively little attention has been given to 
museum-based experiential learning, particularly in understanding how students’ 
spatial experiences contribute to educational outcomes. Furthermore, limited studies 
have simultaneously examined the relationships among experiential learning, spatial 
experience, cognitive outcomes, and lifelong learning using a structural modelling 
approach. 
 
The importance of lifelong learning has become increasingly significant within built 
environment professions due to continuous developments in technology, materials, 
regulations, and industry practices [8]. Experiential learning has been shown to 
encourage reflection, curiosity, and self-directed learning, all of which contribute to 
the development of lifelong learning attitudes [9]. These aspirations are consistent 
with the Malaysian higher education agenda, which emphasises graduate 
employability, continuous learning, and professional development [10]. 
 
Therefore, this study addresses these gaps by investigating museum-based 
experiential learning as a pedagogical approach within built environment education. 
Specifically, the study examines the role of spatial experience in influencing 
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cognitive outcomes and lifelong learning among students. Drawing upon 
Experiential Learning Theory [3], the study proposes that experiential learning 
contributes to cognitive development both directly and indirectly through spatial 
experience, which subsequently supports lifelong learning. The proposed 
relationships are examined using Partial Least Squares Structural Equation 
Modelling (PLS-SEM). 
 
The aim of this study is to investigate the effects of museum-based experiential 
learning on cognitive outcomes and lifelong learning among built environment 
students. In particular, the study examines the mediating role of spatial experience 
in explaining how experiential learning contributes to students’ cognitive 
development. 
 
This study addresses the following research questions: 
 
(i) ​ What is the impact of experiential learning on cognitive outcomes among 

built environment       students? 
(ii) ​ How does experiential learning contribute to lifelong learning? 
(iii) ​ What role does spatial experience play in the relationship between 

experiential learning and cognitive outcomes? 
 
1.1​ Literature Review And Hypothesis Development 

 
1.1.1​ Experiential Learning and Cognitive Learning Outcomes 
 
According to Kolb [3] in his Experiential Learning Theory, knowledge is formed 
through the transformation of experience [3]. Learning happens when people 
actively engage with their environments, reflect on their experiences, conceptualise 
their observations and apply their new knowledge [3]. 
 
More recent work still supports the value of experiential learning in higher 
education. Morris (2020) [11] states that experiential learning fosters critical 
thinking, integration of information, and reflective practice, while authentic learning 
environments provide a context for students to relate theoretical concepts to 
real-world applications. Experiential learning activities such as site visits and 
museum visits in built environment education allow students to acquire a greater 
understanding of architectural features, materials and spatial relationships [6], [7]. 
 
Hence, it is the goal of experiential learning to boost students’ cognitive outputs. 
 
H1: Experiential Learning positively influences Cognitive Outcomes. 
 
1.1.2​ Experiential Learning and Spatial Experience 
 
Spatial experience is the perception, interpretation and comprehension of physical 
space by an individual. Spatial experience is an important dimension in the 
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development of students’ capacity to identify spatial organisation, circulation 
patterns, architectural forms and environmental interactions across built 
environment disciplines [6]. 
 
Museum environments are rich spatial experiences in which visitors move through 
and engage with architectural surroundings [5]. The museum-based experience 
provides students with opportunities to experience scale, proportion, materiality and 
spatial sequencing firsthand in a way that traditional classroom instruction cannot 
[5]. Studies indicate that active engagement with physical environments enhances 
spatial awareness and supports meaningful learning [5], [6]. 
 
Therefore, it is believed that experiential learning activities in museum contexts will 
increase students’ spatial experience. 
 
H2: Experiential Learning positively influences Spatial Experience. 
 
1.1.3​ Spatial Experience and Cognitive Outcomes 
 
The spatial experience of learners plays a vital role in the way knowledge is 
acquired, organised and interpreted in built environment disciplines [6]. Direct 
interaction with actual surroundings enables students to develop a deeper 
understanding of spatial relationships, architectural design principles, circulation 
systems and functional planning [6]. 
 
Previous studies have shown that exposure to real built environments improves 
students’ ability to evaluate architectural elements and strengthens their cognitive 
understanding of design and construction concepts [6]. Museums provide students 
with opportunities to observe and interpret spatial arrangements, which may 
enhance understanding and knowledge retention [5]. Spatial experience is therefore 
expected to be a key pathway through which experiential learning contributes to 
cognitive development. 
 
H3: Spatial Experience positively influences Cognitive Outcomes. 
 
1.1.4​ Cognitive Outcomes and Lifelong Learning 
 
Lifelong learning is the voluntary and self-motivated pursuit of knowledge for 
personal or professional development [8]. Lifelong learning becomes all the more 
critical in the built environment professions where technological development, 
regulations, materials and industry practices continue to develop [8]. 
 
Students with stronger cognitive outcomes are more likely to develop confidence, 
curiosity and motivation to continue learning beyond formal education [9]. 
Educational research suggests that meaningful learning experiences promote 
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self-directed learning behaviours and sustained engagement with professional 
knowledge [9]. Therefore, improvements in cognitive outcomes through 
experiential learning are expected to contribute positively to lifelong learning 
attitudes among students. 
 
H4: Cognitive Outcomes positively influence Lifelong Learning. 
 
1.1.5​ Conceptual Framework 
 
A conceptual framework was constructed to test the links between experiential 
learning, spatial experience, cognitive results and lifelong learning based on the 
literature review and the hypotheses provided. The paradigm predicts that 
experiential learning directly impacts cognitive outcomes and spatial experience. 
Moreover, spatial experience is expected to influence cognitive outcomes, and 
cognitive outcomes are expected to contribute to lifelong learning. The proposed 
study framework is presented in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1. Proposed conceptual framework depicting the hypothesised relationships 
between experiential learning, spatial experience, cognitive outcomes, and lifelong 

learning. 
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2.​ MATERIALS AND METHODS 
 

2.1​ Research Design 
 
A quantitative research design was used to examine the effect of museum-based 
experiential learning on cognitive outcomes and lifelong learning of built 
environment students. The experiential learning activity was carried out through an 
organised educational visit to the Museum and Art Gallery of Bank Negara 
Malaysia (MAG) which exhibits Malaysian monetary history, architecture, heritage 
and cultural artefacts. 
 
The choice of the museum environment was based on its potential to provide 
students with the chance to interact with architectural spaces, circulation paths, 
exhibition layouts and heritage elements in a real learning situation. Pre-visit and 
post-visit questionnaires were used to collect data and the data were analysed using 
Partial Least Square Structural Equation Modelling (PLS-SEM). 
 
2.2​ Study Setting 
 
The investigation was done at the Museum and Art Gallery Bank Negara Malaysia 
(MAG), Kuala Lumpur. The museum was selected as an experiential learning site 
because of its architectural significance, exhibition design, heritage material and 
educational value. The tour encouraged students to consider spatial organisation, 
circulation patterns, architectural aspects, exhibition layouts and heritage items in 
relation to their study of the built environment. 
 
The tour was a part of a structured experiential learning program, which aimed at 
complementing classroom teaching, and giving students the opportunity to be 
directly exposed to authentic built environment situations. 
 
2.3​ Participants 
 
This study was conducted on 40 diploma students from Universiti Teknologi 
Malaysia in built environment programmes; 25 students from Architecture and 15 
students from Quantity Surveying. A structured museum visit, designed as a 
museum-based experiential learning activity, was undertaken by all participants. 
 
Data were collected via pre-visit and post-visit questionnaires. Prior to analysis, 
responses were screened and cleaned to remove duplicate submissions and 
incomplete records. The pre-visit questionnaire was used to collect students’ 
baseline information on their learning expectations and perceptions prior to the 
museum visit. 
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After the experiential learning activity, a post-visit questionnaire was administered 
to evaluate experiential learning, spatial experience, cognitive outcomes and 
lifelong learning. We collected 34 complete and valid post-visit responses to be used 
for the Structural Equation Modelling (SEM) analysis. 
 
The final sample consisted of 34 valid responses. Even though the sample size is 
relatively small, it is acceptable for the purpose of exploratory studies using Partial 
Least Squares Structural Equation Modelling (PLS-SEM). PLS-SEM is a popular 
prediction-oriented analysis technique which is appropriate for studies with 
relatively small sample sizes and complex research models [12]. As argued by Hair 
et al. [12], PLS-SEM has sufficient statistical power for medium to large path 
coefficients and is therefore suitable for the purposes of the present study. 
 
Respondent Profile: 
 

Table 1.  Demographic Profile of Respondents 
Variable Frequency Percentage 
Programme  
Architecture 21 61.8% 
Quantity Surveying 13 38.2% 
Year of Study  
Year 1 19 55.9% 
Year 2 8 23.5% 
Year 3 7 20.6% 
Total 34 100.0% 

 
Of the 34 valid responses used for analysis, 21 respondents (61.8%) were from the 
Architecture programme and 13 respondents (38.2%) were from the Quantity 
Surveying programme. In terms of year of study, the majority of respondents were 
Year 1 students (55.9%), followed by Year 2 students (23.5%) and Year 3 students 
(20.6%). 
 
2.4​ Development of Instruments 

 
The students' learning experiences during the museum visit were assessed through 
structured pre-visit and post-visit questionnaires. The items in the questionnaire 
were adapted from the existing literature on experiential learning, museum learning, 
spatial learning and lifelong learning, and later modified to fit the context of built 
environment education. Prior to administration, the instrument was reviewed by 
academic staff involved in built environment programmes to ensure relevance and 
clarity of content. 
 
Four latent constructs (Experiential Learning, Spatial Experience, Cognitive 
Outcomes and Lifelong Learning) were measured using eleven items from the 
post-visit questionnaire. All items were rated on a 5-point Likert scale (1 = Strongly 
Disagree to 5 = Strongly Agree). 
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Together with the closed-ended questions, two open-ended questions were included 
to give students the opportunity to reflect on the key lessons learned during the visit, 
as well as to identify the architectural elements that most impacted their learning 
experience. These qualitative responses were used to triangulate the interpretation 
of quantitative findings. 
 
2.5​ Measurement Constructs 
 

Table 2.  Measurement Constructs and Indicators 
Construct Code Indicators 
Experiential 
Learning EL Overall visit satisfaction; Activities relevance 

Spatial Experience SE Spatial design; Circulation flow; Architectural elements 

Cognitive Outcomes CO Understanding of museum; Heritage understanding; 
Relation to course learning 

Lifelong Learning LL Interest in heritage; Future Museum visits; Lifelong 
learning awareness 

 
The measurement model comprises four reflective constructs. Cognitive Outcomes 
are the perceived learning gains students have made as a result of the museum visit. 
Spatial Experience refers to the students’ perceptions of spatial design, circulation 
patterns, and architectural elements in the museum environment. Experiential 
Learning is the overall appraisal of the learning activity given by students, while 
Lifelong Learning is characterised by students’ motivation to engage in continuous 
learning and future activities related to heritage and museum. 
 
3.​ RESULTS AND DISCUSSION 

 
3.1​ Measurement Model Assessment 
 
For the measurement model, internal consistency reliability, convergent validity and 
discriminant validity were tested. Cronbach’s alpha, composite reliability (CR) and 
average variance extracted (AVE) were used to examine the reliability and validity 
of the constructs. Results of reliability and validity are presented in Table 3. 
 

Table 3. Reliability and Validity Assessment 
Construct Cronbach's Alpha CR AVE 

CO 0.833 0.900 0.751 
EL 0.692 0.864 0.762 
LL 0.663 0.818 0.605 
SE 0.719 0.843 0.644 

 
The findings reveal that the composite reliability values for all constructs are 
satisfactory with a range of 0.818 to 0.900, which are greater than 0.70, the 
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recommended threshold. The Cronbach’s alpha for Experiential Learning (0.692) 
and Lifelong Learning (0.663) was slightly lower than the recommended value of 
0.70, but still acceptable for exploratory research. 
 
All AVE values were also above 0.50, indicating adequate convergent validity. 
Thus, the measurement model showed satisfactory reliability and convergent 
validity. 
 
3.2​ Discriminant Validity Assessment 
 
Discriminant validity was assessed using the Heterotrait-Monotrait Ratio (HTMT). 
 

Table 4. HTMT Results 
Constructs HTMT 

CO – EL 0.598 
LL – EL 0.846 
SE – EL 0.884 
CO – SE 0.984 
LL – CO 1.137 
LL – SE 1.015 

 
Most of the HTMT values were below the recommended cut-off of 0.90. However, 
the values between the Cognitive Outcomes, Spatial Experience and Lifelong 
Learning were above the threshold suggesting a possible overlap among these 
constructs. This finding may be explained by the exploratory nature of the study and 
the relatively small sample size. Larger sample sizes are recommended for further 
studies to examine discriminant validity. 
 
3.3​ Structural Model Assessment 
 
Bootstrapping (5,000 resamples) was applied to test the significance of the 
hypothesised relationships for the structural model. 
 

Table 5. Structural Model Results 
Relationship β t-value p-value Decision 
EL → SE 0.636 5.418 0.000 Supported 
SE → CO 0.793 5.435 0.000 Supported 
CO → LL 0.850 17.108 0.000 Supported 
EL → CO -0.032 0.200 0.842 Not Supported 

 
The results show that experiential learning had a significant positive effect on 
spatial experience (β = 0.636, p < 0.001). Spatial experience also contributed to 
cognitive outcomes positively significantly (β = 0.793, p < .001). Also, cognitive 
outcomes strongly affected lifelong learning (β = 0.850, p < 0.001). 
 

 

62 SPACE 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

Experiential learning had no significant direct effect on cognitive outcomes (β = 
-0.032, p = 0.842). Thus, the proposed direct relationship between experiential 
learning and cognitive outcomes was not supported. 
 
3.4​ Mediation Analysis 

 
Table 6. Indirect Effect Results for Mediation Analysis 

Relationship β t p 
EL → SE → CO 0.500 3.634 <0.001 

 
In PLS-SEM, the bootstrapping procedure was used to test the mediating role of 
Spatial Experience between Experiential Learning and Cognitive Outcomes. The 
results showed that the indirect effect of Experiential Learning on Cognitive 
Outcomes via Spatial Experience was significant (β = 0.500, t = 3.634, p < 0.001). 
 
However, the direct effect of Experiential Learning on Cognitive Outcomes was not 
significant (β = −0.032, p = 0.842). The results show that Spatial Experience is a 
complete mediator of the relationship between Experiential Learning and Cognitive 
Outcomes. 
 
This would suggest that experiential learning in the museum does not directly lead 
to enhanced students’ cognitive outcomes. Instead, it is through students’ interaction 
with and understanding of the spatial features of the museum environment that 
learning gains are achieved. The results further emphasise the significance of 
authentic spatial experiences as a key medium for experiential learning to foster 
cognitive development in students of built environment education. 
 
3.5​ Coefficient of Determination (R²) 

 
Table 7. R² Values 

Construct R² 
SE 0.405 
CO 0.597 
LL 0.723 

 
The model explained 40.5% of the variance in Spatial Experience, 59.7% of the 
variance in Cognitive Outcomes, and 72.3% of the variance in Lifelong Learning. 
These results suggest that the proposed model has moderate to large explanatory 
power. 
 
3.6​ Discussion 
 
The results indicate that experiential learning in a museum setting is an important 
factor in students’ spatial experience. This outcome is consistent with the 
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proposition that students can enhance their understanding of the built environment 
concepts through hands-on engagement with architectural spaces, circulation 
patterns and exhibition environments. 
 
The relationship between spatial experience and cognitive outcomes is substantial, 
showing that students learn better in authentic spatial environments where they can 
engage with them. The museum environment provided the students with the 
opportunity to observe the architectural features, exhibition designs and circulation 
systems. This allowed the students to relate theoretical knowledge to practical 
experience. This finding is consistent with Salama [6], who emphasised that direct 
engagement with built environments enhances students’ spatial understanding and 
supports deeper learning processes. 
 
Interestingly, there were no direct effects of experiential learning on cognitive 
outcomes. This result indicates that the development of learning is not only 
produced by engagement in museum activities, but also by the quality of the spatial 
experiences lived during the visit. In other words, spatial experience is a crucial 
mechanism that connects experiential learning and cognitive outcomes. 
 
The findings also offer an important insight into the role of spatial experience in 
experiential learning in museums. While experiential learning did not directly affect 
cognitive outcomes, it greatly improved students’ spatial experience, which led to 
cognitive development. This points to spatial experience being a key learning 
mechanism, enabling students to convert real-world interactions into meaningful 
knowledge. This finding supports the proposition of the Experiential Learning 
Theory that learning occurs through involvement in authentic environments and 
reflective interpretation of experiences. 
 
The strongest association was between cognitive outcomes and lifelong learning. 
This suggests that students who learned more on the museum visit were more likely 
to generate an interest in future heritage-related learning and museum engagement. 
This finding indicates the potential of museum-based experiential learning in 
developing a lifelong learning attitude in the students of the built environment. 
 
The mediation analysis also revealed that Spatial Experience fully mediates the 
relationship between Experiential Learning and Cognitive Outcomes. The direct 
effect of Experiential Learning on Cognitive Outcomes was not significant, but the 
indirect effect through Spatial Experience was significant (β = 0.500, p < 0.001). 
This finding suggests that students do not get cognitive gains just by participating in 
museum-based activities. Instead, learning takes place through students’ active 
engagement with, and interpretation of, the spatial characteristics of the museum 
environment.  The result supports Experiential Learning Theory which emphasises 
that meaningful learning is developed through direct engagement with authentic 
environments and reflective interpretation of experience 
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4.​ CONCLUSION 
 
Through a planned visit to the Museum and Art Gallery Bank Negara Malaysia 
(MAG), this study investigates the impact of museum-based experiential learning 
on spatial experience, cognitive results, and lifelong learning among students 
studying the built environment. 
 
The results suggested that experiential learning significantly improved students’ 
spatial experience and spatial experience significantly improved cognitive 
outcomes. Cognitive outcomes also demonstrated a strong positive influence on 
lifelong learning. However, the direct association between experiential learning and 
cognitive outcomes was not significant, indicating that the learning gains were 
primarily through students’ interaction with the spatial environment of the museum 
and not through the experiential activity alone. 
 
The findings stress the importance of incorporating real-life learning environments 
into the education of the built environment. Museum visits expose students to 
architectural elements, spatial organization, circulation patterns and exhibition 
design of real-world settings, thus enhancing learning outcomes and fostering 
lifelong learning attitudes. 
 
By demonstrating that spatial experience is a key mediator between experiential 
learning and cognitive outcomes in built environment education, this study adds to 
the body of literature on experiential learning. 
 
The study generally confirms that experiential learning within a museum setting can 
be an effective educational approach in enhancing spatial understanding and in 
supporting lifelong learning among built environment students.​ ​  
 
4.1​ Limitations and Future Research 
 
There are several restrictions on the study. First, the results may not be as broadly 
applicable as they may be due to the small sample size and restriction to diploma 
students from a single university. Second, certain HTMT values were over the 
suggested cutoff, suggesting that some constructs might overlap. Third, the study 
may not accurately reflect different experiential learning environments because it 
was carried out in a specific museum. 
 
Larger samples from various academic disciplines and institutions should be used in 
future studies to increase the findings' generalisability. The suggested approach 
could be further validated by examining additional museums and historical places. 
Future studies could evaluate various experiential learning activities in built 
environment education and look into the mediating role of spatial experience. 
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ABSTRACT - The Internet of Things (IoT) has become an important component of 
technology education; however, its concepts can be challenging for foundation-level 
students due to their abstract and interdisciplinary nature. Despite the growing adoption of 
IoT in education, limited empirical evidence is available on the effectiveness of structured 
IoT-based active learning approaches for foundation-level learners. This study therefore 
evaluated the effectiveness of an IoT-based active learning approach implemented using the 
6E instructional model in enhancing student engagement, student perception, and learning 
outcomes. A quasi-experimental pre–post research design was conducted among 30 
foundation-level students enrolled in a Computer Literacy course at a higher education 
institution. The intervention incorporated structured hands-on activities using sensors, 
microcontrollers, and mobile applications organised according to the six phases of the 6E 
instructional model. Student learning outcomes were measured using pre- and post-quiz 
assessments, while student engagement and student perception were evaluated using a 
post-intervention questionnaire. The intervention resulted in a statistically significant 
improvement in students' learning outcomes, with the mean score increasing from 62.4 (SD 
= 8.1) in the pre-test to 78.9 (SD = 7.5) in the post-test (t = 9.21, p < 0.001), representing a 
26.4% improvement. Students also reported positive perceptions of the learning activities, 
with mean scores ranging from 4.09 to 4.27, indicating favourable responses towards the 
usefulness and overall learning experience of the proposed approach. Overall, the findings 
suggest that integrating IoT-based active learning with the 6E instructional model provides a 
practical pedagogical framework for enhancing experiential learning and supporting 
foundation students' understanding of IoT concepts. 
 
Keywords: Internet of Things (IoT); Active Learning; 6E Instructional Model; Student 
Perception; Learning Outcomes 
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1.​ INTRODUCTION 
 
The rapid advancement of Internet of Things (IoT) technology has increasingly 
influenced modern educational practices, particularly within science, technology, 
engineering, and computing disciplines. IoT systems support real-time data 
collection, automation, and remote monitoring, offering new opportunities to create 
interactive and experiential learning environments. In higher education, 
incorporating IoT-based learning activities enables students to engage with 
authentic, real-world applications, enhancing conceptual understanding and 
strengthening problem-solving abilities. 
 
Active learning has been widely recognised as an effective pedagogical approach 
for improving student engagement and knowledge retention. Compared with 
traditional lecture-based instruction, which often limits opportunities for interaction 
and practical application, active learning emphasises participation, collaboration, 
and hands-on experience. To ensure that active learning is implemented effectively 
in technology-oriented courses, the use of structured instructional frameworks is 
essential. One such framework is the 6E instructional model, which comprises six 
sequential learning phases: Engage, Explore, Explain, Elaborate, Evaluate, and 
Extend. This model provides a systematic pathway for guiding students through 
progressive learning experiences while supporting deeper comprehension of 
technological concepts. 
 
Despite the growing interest in integrating IoT technologies into educational 
settings, empirical evidence evaluating the effectiveness of IoT-based instructional 
approaches remains relatively limited, particularly at the foundation level where 
students are still developing fundamental technical competencies. Understanding 
how structured active learning models influence student engagement, student 
perceptions, and learning outcomes is therefore important for improving 
instructional practices in introductory technology courses. In practice, the use of IoT 
in teaching and learning is frequently confined to demonstrations or theoretical 
explanations rather than sustained hands-on engagement. This limitation is 
especially evident among foundation-level students, who may lack the confidence 
and foundational skills required to fully understand abstract IoT concepts. 
Consequently, students may experience reduced motivation and engagement when 
learning activities are delivered primarily through conventional instructional 
methods. 
 
Furthermore, while educators are encouraged to adopt active learning strategies, 
their successful implementation requires clear instructional design and appropriate 
evaluation mechanisms. Without a structured framework, hands-on activities may 
not be effectively aligned with learning objectives, making it challenging to 
determine whether the instructional approach meaningfully supports student 
learning. In many cases, IoT-based activities are introduced without systematic 
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guidance on how to design, implement, and assess learning experiences in a 
consistent and measurable manner. 
 
Existing studies on IoT-based learning frequently focus on advanced learners or 
specialised technical applications, leaving a gap in understanding how 
introductory-level students respond to structured IoT learning environments. There 
is therefore a need for empirical evidence that demonstrates how structured 
instructional models, such as the 6E instructional model, can support student 
engagement, student perception, and improvement in learning outcomes at the 
foundation level. Accordingly, this study aims to evaluate the effectiveness of an 
IoT-based active learning approach implemented using the 6E instructional model. 
The evaluation focuses on three key dimensions, (1) Student engagement; (2) 
Student perception, and (3) Learning outcomes, measured through pre–post 
performance assessments. 
 
1.1​ Literature Review 
 
The literature review provides the theoretical and empirical foundation for 
understanding the role of active learning, student perception, instructional 
effectiveness, and structured pedagogical models in technology-enhanced education. 
Previous studies have highlighted the importance of integrating emerging 
technologies into teaching and learning environments to improve student 
engagement, motivation, and learning performance. In the context of Internet of 
Things (IoT) education, the use of structured instructional models and systematic 
evaluation methods has become increasingly relevant for supporting meaningful 
learning experiences. 
 
1.1.1​ Active Learning for IoT 
 
Active learning involves instructional methods that engage students in meaningful 
learning activities requiring them to think, analyze, and apply knowledge. In IoT 
education, active learning typically involves hands-on experimentation using 
sensors, microcontrollers, and mobile applications. Studies have shown that 
experiential learning environments improve student motivation, engagement, and 
conceptual understanding [1]. 
 
IoT-based learning environments provide authentic problem-solving experiences, 
allowing students to interact with physical devices and observe real-time data. Such 
environments align with constructivist learning theory, where students build 
knowledge through direct experience. The integration of IoT technology into active 
learning has been shown to enhance student engagement and support experiential 
learning in technology-based education [2], [3]. 
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1.1.2​ Student Perception in Technology-Enhanced Learning 
 
Student perception plays an important role in determining the effectiveness of 
technology-enhanced learning, as learners' experiences and attitudes influence their 
engagement, satisfaction, and willingness to participate in technology-supported 
activities. Positive perceptions are often associated with learning environments that 
are perceived as useful, easy to use, interactive, and relevant to students' learning 
needs, ultimately contributing to improved learning experiences and academic 
outcomes [4]. In the context of IoT-based education, hands-on activities that enable 
students to interact with real-world devices and receive immediate feedback have 
been shown to promote favourable perceptions towards the learning process while 
increasing motivation and active participation [2], [5]. Consequently, evaluating 
students' perceptions provides valuable insights into the usability and educational 
value of technology-enhanced instructional approaches, complementing objective 
measures of learning outcomes and supporting the continuous improvement of 
innovative teaching practices. 
 
1.1.3​ Learning Outcome Evaluation (Pre–Post) 
 
Pre–post assessment is a widely used method to evaluate the effectiveness of 
instructional interventions by measuring student performance before and after 
learning activities. This approach enables researchers to determine learning gains 
and assess the impact of innovative teaching strategies in educational settings [6]. In 
technology-enhanced learning environments, pre–post evaluation provides 
empirical evidence of instructional effectiveness and supports data-driven 
decision-making in curriculum design. Previous research has demonstrated that 
structured learning interventions, particularly those involving active and 
inquiry-based learning strategies, can significantly improve student learning 
outcomes [2], [7].  
 
1.1.4​ 6E Instructional Model 
 
The 6E instructional model is an extension of the 5E learning cycle that emphasizes 
inquiry-based and experiential learning. The model consists of six phases: Engage, 
Explore, Explain, Elaborate, Evaluate, and Extend. This structured instructional 
approach supports student-centered learning and promotes deeper conceptual 
understanding through active participation [8]. Research has shown that learning 
models based on inquiry and experiential learning cycles can improve student 
engagement, motivation, and conceptual understanding in science and technology 
education [7]. The effectiveness of the 6E instructional model in 
technology-enhanced learning environments has also been demonstrated in recent 
studies involving IoT-based active learning implementations [9].  
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2.​ MATERIALS AND METHODS 
 

2.1​ Research Design 
 

This study adopted a quasi-experimental pre–post research design to examine the 
effectiveness of IoT-based active learning implemented using the 6E instructional 
model. The design allowed the comparison of students’ performance and 
perceptions before and after the learning intervention. The integration of Internet of 
Things (IoT) technology into structured learning activities provided an opportunity 
to evaluate changes in student engagement, student perception, and learning 
outcomes within an authentic learning environment. The use of a pre–post design 
was considered appropriate as it enables the measurement of learning gains and 
supports evidence-based evaluation of instructional effectiveness. 
 
2.2​ Participants 

 
A total of 30 foundation-level students enrolled in a Computer Literacy course 
participated in this study. The participants were selected using convenience 
sampling, as they were registered in the course where the IoT-based active learning 
intervention was implemented. All participants completed both the pre-test and 
post-test assessments, as well as the post-intervention questionnaire. Participation 
was voluntary, and students were informed about the purpose of the study prior to 
data collection. 
 
2.3​ Learning Environment and IoT Implementation 
 
The learning activities were conducted in a technology-enabled classroom equipped 
with IoT devices that allowed students to interact directly with physical components 
and real-time data. The IoT learning system was designed to support hands-on 
experimentation and collaborative problem-solving. Students worked in small 
groups to configure sensors, collect data, and interpret system responses. This 
environment supported experiential learning and encouraged students to apply 
theoretical knowledge to practical tasks, which is consistent with the principles of 
active learning.  
 

Table 1. IoT components 
Component Description 

Microcontroller Arduino or ESP32 board used to control system operations 

Sensors Devices used to collect environmental data such as 
temperature or motion 
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Connectivity Module Wireless communication component enabling data 
transmission 

Monitoring Application Mobile or web-based interface for observing system data 

Visualization Interface Display platform showing real-time sensor readings 

 
2.4​ Implementation of the 6E Instructional Model 
 
The instructional activities were structured based on the 6E instructional model, 
which emphasizes inquiry-based and student-centered learning. Each phase of the 
model guided the progression of learning activities, ensuring that students were 
actively involved in exploring concepts, applying knowledge, and reflecting on their 
learning experiences. The structured implementation of the model supported 
meaningful engagement throughout the learning process.  
 

Table 2. 6E instructional phases 
Phase Description of Learning Activities 

Engage Students were introduced to IoT concepts through demonstrations and 
real-world scenarios 

Explore Students conducted hands-on activities using sensors and 
microcontrollers 

Explain Students discussed observations and explained system behavior based 
on collected data 

Elaborate Students applied knowledge to solve more complex tasks or modify 
system configurations 

Evaluate Students completed quizzes to assess understanding of IoT concepts 

Extend Students reflected on learning and explored additional real-world 
applications 

 
2.5​ Data Collection Instruments 
 
Data for this study were collected using structured instruments designed to measure 
student learning outcomes, engagement, and student perception. The primary 
instrument was a pre–post quiz used to evaluate students’ knowledge before and 
after the intervention. In addition, questionnaires were administered to evaluate 
students' perceptions of the IoT-based active learning activities, including their 
perceived usefulness, ease of learning, and overall learning experience. All 

 

72 SPACE 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

questionnaire items were measured using a five-point Likert scale ranging from 
strongly disagree to strongly agree. 
 
2.6​ Data Analysis 
 
The collected data were analyzed using both descriptive and inferential statistical 
techniques. Descriptive statistics, including mean and standard deviation, were used 
to summarize students’ responses and performance levels. To determine whether 
there was a statistically significant difference between pre-test and post-test scores, 
a paired sample t-test was conducted at a significance level of 0.05. This analysis 
enabled the evaluation of the effectiveness of the IoT-based active learning 
intervention in improving student learning outcomes.  
 
3.​ RESULTS AND DISCUSSION 

 
This section presents the findings obtained from the implementation of IoT-based 
active learning using the 6E instructional model. The analysis focuses on changes in 
student performance before and after the intervention. Descriptive statistics were 
first used to summarize students’ performance levels, followed by inferential 
analysis using a paired sample t-test to determine whether the observed 
improvement was statistically significant. 
 
3.1​ Descriptive Statistics for Pre-Test and Post-Test 
 
Descriptive statistics were calculated to provide an overview of students’ 
performance before and after the implementation of IoT-based active learning. The 
results indicate a noticeable increase in the mean score following the intervention, 
suggesting that students demonstrated improved understanding of the learning 
content after participating in the hands-on IoT activities. Table 3 summarizes the 
descriptive statistics for both assessments.  
 

Table 3. Descriptive statistics for Pre-Test and Post-Test​  
Assessment N Mean Standard Deviation 

Pre-Test 30 62.4 8.1 

Post-Test 30 78.9 7.5 

 
3.2​ Paired Sample t-Test Analysis 
 
A paired sample t-test was conducted to examine whether the difference between 
pre-test and post-test scores was statistically significant. The results demonstrate a 
significant improvement in student performance after the implementation of 
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IoT-based active learning. The obtained p-value was below the significance level of 
0.05, indicating that the improvement in scores was unlikely to have occurred by 
chance. These findings suggest that the integration of IoT technology within the 6E 
instructional framework contributed positively to student learning outcomes. 
  

Table 4. Paired Sample t-Test Analysis 
Variable Mean Difference t-value df p-value 

Post-Test – Pre-Test 16.5 9.21 29 < 0.001 

 
3.3​ Comparison of Mean Scores 
 
Figure 1 illustrates the comparison between the mean scores obtained from the 
pre-test and post-test assessments. The increase in the post-test mean score reflects a 
positive shift in students’ performance after exposure to the IoT-based active 
learning activities. The visual representation further supports the quantitative 
findings presented in Table 3 and highlights the effectiveness of the instructional 
intervention. 
 

 
Figure 1. Mean comparison between Pre-Test and Post-Test 

 
3.4​ Learning Improvement Analysis 
 
To further evaluate the magnitude of improvement, the percentage increase in 
student performance was calculated. The analysis revealed an overall improvement 
of approximately 26.4% following the intervention. This finding indicates that the 
use of IoT-based active learning within the 6E instructional model not only 
enhanced student engagement but also contributed to measurable gains in learning 
achievement.  
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4.​ CONCLUSION 
 
This study evaluated the effectiveness of integrating IoT-based active learning with 
the 6E instructional model in a foundation-level technology course. The findings 
demonstrate that the proposed instructional approach successfully supported 
students' understanding of IoT concepts through structured, hands-on learning 
experiences. The combination of real-time interaction with IoT devices and the 
sequential learning phases of the 6E instructional model encouraged active 
participation, strengthened student perception, and created a more engaging learning 
environment. Collectively, these findings provide empirical evidence that 
integrating IoT technology within a structured pedagogical framework can enhance 
the effectiveness of technology-enhanced learning in higher education. 
 
Beyond its contribution to classroom practice, this study highlights the value of 
combining emerging technologies with learner-centred instructional strategies to 
bridge the gap between theoretical knowledge and practical application. Such an 
approach is particularly relevant for introductory technology courses, where 
experiential learning can improve students' confidence and readiness to apply newly 
acquired knowledge in authentic contexts. Nevertheless, the findings should be 
interpreted in light of several limitations. The intervention was conducted with a 
relatively small sample of 30 foundation-level students from a single higher 
education institution and within a single course context. Consequently, the findings 
may not be fully generalizable to different educational settings, student populations, 
or disciplines. 
 
Future research should validate the proposed approach using larger and more 
diverse samples across multiple institutions and examine its effectiveness over 
longer implementation periods. Further studies may also investigate the integration 
of complementary technologies, such as artificial intelligence, learning analytics, or 
adaptive learning systems, within the 6E instructional framework to support more 
personalized and data-driven learning experiences. Comparative studies involving 
alternative pedagogical models would also provide valuable insights into the 
relative effectiveness of different technology-enhanced instructional approaches. 
Overall, this study contributes to the growing body of evidence supporting 
IoT-based active learning and demonstrates that the 6E instructional model provides 
a practical and scalable framework for fostering meaningful learning experiences in 
technology education. 
 
ACKNOWLEDGEMENT 
 
The authors would like to thank UTMSPACE and the Potential Development Fund 
(PDF) grant vote no: SP-PDF2515 for the financial funding to this research. 
 
 
 

SPACE 75 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

REFERENCES 
 
[1]​ M. Prince, “Does active learning work? A review of the research,” Journal of 

Engineering Education, vol. 93, no. 3, pp. 223–231, 2004, doi: 
10.1002/j.2168-9830.2004.tb00809.x. 

[2]​ M. Al-Emran, S. I. Malik, and M. N. Al-Kabi, “A survey of Internet of 
Things (IoT) in education: Opportunities and challenges,” Education and 
Information Technologies, vol. 25, pp. 127–158, 2020, doi: 
10.1007/s10639-019-09905-4. 

[3]​ M. M. Rahman and M. Ahmad, “Enhancing student engagement through 
IoT-based learning environments,” Computers & Education, vol. 168, Art. no. 
104211, 2021, doi: 10.1016/j.compedu.2021.104211. 

[4]​ F. D. Davis, “Perceived usefulness, perceived ease of use, and user acceptance 
of information technology,” MIS Quarterly, vol. 13, no. 3, pp. 319–340, 1989, 
doi: 10.2307/249008. 

[5]​ M. Bond, S. Bedenlier, V. I. Marín, and M. Händel, “Student engagement in 
technology-enhanced learning: A systematic literature review,” International 
Journal of Educational Technology in Higher Education, vol. 17, Art. no. 23, 
2020, doi: 10.1186/s41239-019-0176-8. 

[6]​ P. Schober, C. Boer, and L. A. Schwarte, “Correlation coefficients: 
Appropriate use and interpretation in educational research,” Anesthesia & 
Analgesia, vol. 132, no. 1, pp. 44–51, 2021, doi: 
10.1213/ANE.0000000000004837. 

[7]​ M. Bond, S. Bedenlier, V. I. Marín, and M. Händel, “Student engagement in 
technology-enhanced learning environments,” Educational Technology 
Research and Development, vol. 68, pp. 3137–3160, 2020, doi: 
10.1007/s11423-020-09823-5. 

[8]​ K. Kwon and J. Kim, “Effectiveness of inquiry-based learning using digital 
technologies in STEM education,” International Journal of STEM Education, 
vol. 10, Art. no. 45, 2023, doi: 10.1186/s40594-023-00419-8. 

[9]​ V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis, “User acceptance 
of information technology: Toward a unified view,” MIS Quarterly, vol. 27, 
no. 3, pp. 425–478, 2003, doi: 10.2307/30036540. 

[10]​ H. Crompton, D. Burke, and K. H. Gregory, “The use of mobile learning in 
higher education: A systematic review,” Computers & Education, vol. 123, 
pp. 53–64, 2022. 

 
 

 

76 SPACE 
 

https://doi.org/10.1002/j.2168-9830.2004.tb00809.x
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x
https://doi.org/10.1007/s10639-019-09905-4
https://doi.org/10.1007/s10639-019-09905-4
https://doi.org/10.1016/j.compedu.2021.104211
https://doi.org/10.2307/249008
https://doi.org/10.1186/s41239-019-0176-8
https://doi.org/10.1213/ANE.0000000000004837
https://doi.org/10.1213/ANE.0000000000004837
https://doi.org/10.1007/s11423-020-09823-5
https://doi.org/10.1007/s11423-020-09823-5
https://doi.org/10.1186/s40594-023-00419-8
https://doi.org/10.2307/30036540


JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

 
RESEARCH - VS. TEACHING-LEADERSHIP: A 

MALAYSIAN PERSPECTIVE 
  
 

Noorhasyimah Ismail1  
 1School of Professional and Continuing Education (SPACE), Universiti Teknologi 

Malaysia, Johor Bahru, Malaysia 
E-mail:  1hasyimah@utmspace.edu.my 

 
 
ABSTRACT – Academic leaders in Malaysian higher education face increasing pressure to 
balance the competing demands of teaching excellence and research productivity. However, 
expectations differ considerably between public and private universities, owing to their 
distinct institutional missions and governance frameworks. This study compares the 
leadership standards and competencies required for teaching-focused and research-focused 
roles across both types of institutions. Employing thematic analysis of semi-structured 
interview data, the study examines how institutional contexts shape definitions of leadership 
effectiveness. The findings reveal that while private universities prioritise teaching quality, 
student engagement, and industry alignment, public universities place greater emphasis on 
research output and publication metrics. These divergent expectations significantly influence 
daily responsibilities, institutional performance, and academic professional identity. By 
identifying context-specific leadership competencies for research and teaching functions, 
this study contributes to the growing discourse on leadership development in Malaysian 
higher education. Implications for institutional strategy, leadership development 
programmes, and policy formulation are also discussed. 
 
  
Keywords: Lifelong Learning; Academic-Leadership; Malaysia 
  
 
1.​ INTRODUCTION 
 
Higher education institutions across the globe are confronted with mounting 
expectations to achieve distinction in both research and pedagogical practice. 
Nevertheless, the demands imposed on academic administrators differ substantially, 
contingent upon institutional governance models, financial frameworks, and 
strategic objectives. In the Malaysian context, public universities tend to be 
research-oriented, with a pronounced emphasis on global rankings and scholarly 
publication metrics. In contrast, private institutions place greater priority on 
instructional quality, student involvement, and industry relevance, as a means of 
sustaining competitiveness within a market-driven educational landscape [1]. 

The expansion of Malaysia's higher education sector, particularly following the 
Private Higher Educational Institutions Act of 1996, has raised concerns over the 
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availability of sufficient academic leaders and their capability to support 
institutional development [2]. Academics who previously focused on research and 
teaching are increasingly assigned administrative positions with limited training or 
orientation, creating a critical gap in leadership preparation [2]. The Malaysia 
Education Development Plan (Higher Education) 2015-2025 explicitly emphasises 
the importance of quality and excellence among educators, researchers, institutional 
leaders, and support staff, underscoring the need for effective academic leadership 
across all institutional types [3]. 

Academic leaders are anticipated to reconcile these frequently competing 
expectations; nevertheless, empirical inquiry into the variability of leadership 
expectations across institutional categories remains scant. The extant literature 
delineates four principal modalities of academic leadership within the Malaysian 
higher education landscape: instructional leadership, research leadership, public 
engagement leadership, and administrative leadership [4]. Notwithstanding this 
typology, the precise competencies germane to each domain, as well as their 
differential prioritisation across institutional sectors, have yet to be comprehensively 
examined. The present study seeks to explore and compare the leadership 
expectations and competency frameworks requisite for research-intensive as 
opposed to teaching-intensive roles within both public and private universities in 
Malaysia. 

This study was designed to pursue two principal objectives. The first objective was 
to compare leadership expectations pertaining to research and teaching 
responsibilities between public and private universities in Malaysia. The second 
objective was to delineate the core leadership competencies necessary for the 
effective administration of both research and teaching functions across these two 
institutional categories. 

In addressing these aims, this research contributes to the expanding body of 
literature on leadership development and institutional capacity enhancement within 
the Malaysian higher education landscape. The resultant findings provide valuable 
perspectives on institutional support frameworks, preparatory mechanisms, and the 
professional identity construction of academic leaders who concurrently manage 
dual-functional responsibilities. 
 
1.1​ Literature Review 

 
1.1.1​ Academic Leadership in Malaysian Higher Education 
 
Academic leadership in Malaysian higher education encompasses diverse 
institutions, including public and private universities, requiring leaders who can 
navigate different educational models and systems [3]. The contemporary higher 
education landscape demands swift institutional responses to ensure management is 
perceived as efficient and effective within a changing global environment [3]. 
Academic leaders play a critical role in fostering a culture of inquiry, securing 
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funding, setting research priorities, ensuring regulatory compliance, and adopting 
student-centred approaches responsive to learners' needs and aspirations [3]. 
 
The pressure created by global ranking systems has compelled higher education 
institutions to implement targeted efforts to raise academic leadership standards [4]. 
In the Malaysian context, academic leadership empowerment encompasses capacity 
development, emotional intelligence, authentic leadership, communication, and 
systemic thinking skills [4]. Recent studies have examined the key capacities of 
effective leaders in Malaysian focused universities, identifying essential leadership 
capabilities and managerial competencies as key performance drivers [5]. 
 
1.1.2​ Sectoral Divergence in Leadership Priorities 
 
Research demonstrates that public and private universities in Malaysia exhibit 
fundamentally different leadership priorities shaped by institutional missions. Public 
universities, particularly the five research universities (Universiti Malaya, Universiti 
Kebangsaan Malaysia, Universiti Sains Malaysia, Universiti Putra Malaysia, and 
Universiti Teknologi Malaysia), face mounting pressure to achieve global 
recognition [6]. The Ministry of Higher Education aims to place one Malaysian 
public research university in Asia's Top 25 and two in the Global Top 100 by 2025, 
intensifying research expectations on academic staff [6]. 

Conversely, private universities in Malaysia operate in a market-driven environment 
where teaching quality, student engagement, and graduate employability are 
paramount [7]. Semi-elite private institutions are typically teaching universities with 
practical teaching capabilities, sometimes conducting pedagogical-related research 
[7]. Deans in private universities face the challenge of balancing competing 
managerial and academic values, requiring sustainable leadership approaches that 
align central administration, deans, and academics [7]. 

1.1.3​ Leadership Competencies and Professional Identity 
 
Research leadership competencies include grant acquisition, team mentoring, 
publication strategy, and securing research funding [4], [8]. Teaching leadership 
requires instructional design, student engagement, curriculum innovation, and 
responsiveness to industry needs [3]. However, both sectors systematically 
underdevelop their non-priority leadership function, leaving academics to self-learn 
critical competencies [4]. 

Professional identity is shaped by institutional mission and expectations [9]. Studies 
on early career academics in Malaysian private higher education reveal that identity 
development is imbued with challenges and complexities as academics navigate 
multiple institutional demands [10]. Identity-role conflict frequently emerges when 
cognitive commitments misalign with behavioural expectations, manifesting as 
tension between professional identity and role requirements [11]. This conflict is 
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particularly pronounced in academic settings where staff must simultaneously fulfil 
research and teaching expectations while managing administrative responsibilities 
[11]. 
 
1.1.4​ Workload Pressure and Well-Being 
 
Academic staff in Malaysian universities face significant workload pressure, which 
has been linked to diminished psychological well-being and burnout [6], [12]. 
Research on Malaysian academic leaders at research universities has identified 
cognitive, emotional, and physical demands as significant contributors to burnout, 
which subsequently affects both in-role and extra-role performance [13]. The 
multiple job scopes and evolving priorities that academic staff face have contributed 
to a rise in mental health concerns, with excessive workloads acting as significant 
stressors [6]. 

Studies have examined the relationship between organisational stressors including 
role ambiguity, role conflict, and workload and job performance among Malaysian 
academics [14]. Supervisory support and welfare have been found to impact role 
conflict, which subsequently affects affective states and attitudes in the Malaysian 
academic environment [15]. Academic leaders utilize a range of coping mechanisms 
to manage occupational stress, among which problem-focused engagement 
strategies including cognitive restructuring and systematic problem-solving are 
reported to be the most frequently employed [16]. 

1.1.5​ Research Gap and Theoretical Framework 
 
Despite growing attention to academic leadership, limited empirical research has 
systematically compared leadership expectations and competencies across 
Malaysian public and private universities. Existing studies have examined 
leadership capacities [5], talent management [17], and stress coping strategies [16], 
but few have investigated how institutional mission shapes the development of 
research versus teaching leadership competencies. This study addresses this gap by 
comparing leadership expectations and identifying context-specific competencies 
required for effectively managing both functions across institutional types. The 
findings contribute to understanding institutional support systems, preparation 
mechanisms, and the professional identity of academic leaders navigating dual roles 
in Malaysian higher education. 
 
2.​ MATERIALS AND METHODS 
 
2.1​ Research Design 
 
The present study adopted a qualitative research design to examine the multifaceted 
nature of academic leadership. This methodological choice facilitated a nuanced 
exploration of participants' lived experiences, perceptual frameworks, and the 
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contextual variables shaping institutional dynamics. Within this approach, 
semi-structured interviews were employed as the primary data collection technique, 
enabling academic leaders to articulate both the challenges and opportunities 
inherent in balancing research and teaching obligations. 
 
2.2​ Participants and Sampling Strategy 
 
A purposive sampling strategy was utilized to select academic leaders from 
Malaysian public and private higher education institutions. To ensure a 
comprehensive range of perspectives aligned with the study's objectives, 
participants were recruited across varied academic positions, disciplinary 
backgrounds, and institutional affiliations, encompassing multiple academic ranks 
including professors, senior lecturers, and lecturers. A total of twelve participants 
were enlisted, comprising professors, directors, senior lecturers, and lecturers from 
both public and private university settings. This sample size was considered 
adequate for qualitative inquiry within the domain of higher education leadership, 
consistent with the recommendations of Guest et al. (2020), who propose that 6–12 
interviews are sufficient to achieve thematic saturation in relatively homogeneous 
populations. To safeguard participant confidentiality during data reporting, 
pseudonyms were assigned to all individuals representing both public and private 
universities. 
 
2.3​ Data Collection Instrument 
 
The present study employed semi-structured interviews, guided by a purposefully 
developed protocol designed to investigate the following thematic domains: 
institutional support for leadership development; preparation for research-oriented 
versus teaching-oriented roles; perceived competencies requisite for each function; 
workload equilibrium and professional identity formation; and institutional 
incentive structures alongside recognition systems. 

Data collection was undertaken between January and March 2026. Each interview 
session ranged from approximately 45 to 60 minutes in duration and was 
administered either in person or through secure online conferencing platforms. All 
interviews were audio-recorded following the obtainment of informed consent from 
participants, and subsequently transcribed verbatim for analytical purposes. 

The semi-structured interview guide was developed from a literature review on 
academic leadership and explored the five domains outlined above. Two senior 
academics reviewed the initial version, leading to refinements in wording and the 
addition of probing prompts. The guide was then pilot-tested with two academic 
leaders (one from a public university and one from a private university) who were 
not included in the main sample. Minor revisions were made based on pilot 
feedback, including the rephrasing of ambiguous questions and the reordering of 
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topics for improved conversational flow. The final guide was used consistently 
across all twelve interviews. 

2.4​ Data Analysis 
 
Thematic analysis was performed following the six-phase framework established by 
Braun and Clarke (2021): (1) familiarisation with the data, (2) generating initial 
codes, (3) searching for themes, (4) reviewing themes, (5) defining and naming 
themes, and (6) producing the report. Codes were generated using a hybrid 
approach: deductive codes were derived from the research objectives, while 
inductive codes emerged from repeated reading of the transcripts. Line-by-line 
coding of all transcripts was conducted, with 20% independently coded by a second 
researcher to enhance reliability; discrepancies were resolved through discussion. 
NVivo 14 software was used to organise, code, and retrieve data, facilitating the 
grouping of related codes into candidate themes. Initial themes were then reviewed, 
refined, and collapsed or split through iterative team discussions, with constant 
cross-checking against raw data to ensure accurate representation of participant 
experiences. 
 
2.5​ Ethical Considerations 
 
Ethical clearance for this study was secured from the appropriate institutional 
review boards. Written informed consent was obtained from all participants prior to 
their involvement. Strict confidentiality was assured, and all potentially identifying 
data were anonymized or systematically removed. Furthermore, participants were 
explicitly informed of their entitlement to withdraw from the study at any juncture, 
without penalty or adverse repercussion. 
 
3.​ RESULTS AND DISCUSSION 
 
3.1​ The Findings 
 
The findings reveal a clear sectoral divergence in leadership priorities, expectations, 
and competency development between Malaysian public and private universities. 
This divergence is not merely a matter of institutional preference but reflects deeper 
structural forces that systematically shape leadership identity and practice. It 
presents a synthesis of the thematic findings derived from the qualitative analysis. 
Five overarching themes were identified, each elucidating distinct dimensions of 
academic leadership in the Malaysian higher education context. 
 
3.1.1​ Role Asymmetry and Professional Identity 
 
Public university leaders identify with research leadership due to global ranking 
pressures (QS, THE) that prioritise publication output. Private university leaders 
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derive identity from teaching excellence, driven by market competition where 
student enrolment and employability are paramount. 

First, a pronounced role asymmetry was observed: academic leaders in public 
universities exhibited a stronger professional identification with research leadership, 
whereas their counterparts in private institutions derived their professional identity 
primarily from teaching excellence. 
 
3.1.2​ Competency Divergence and Institutional Neglect 
 
Public universities invest in research infrastructure (FRGS, LRGS grants) while 
neglecting teaching development. Private universities prioritise teaching workshops 
(MQA accreditation) but offer minimal research support. Leaders develop expertise 
only in the domain that attracts institutional resources. 
  
Second, a clear competency divergence emerged, wherein research leadership 
necessitated proficiencies in grant acquisition, team mentorship, and publication 
strategy, while teaching leadership demanded expertise in instructional design, 
student engagement, and curricular innovation. 
  
3.1.3​ Workload Imbalance and Burnout 
 
Public university promotion emphasises publications and grants; private university 
promotion prioritises teaching evaluations and student feedback. This polarised 
reward system drives role overload and burnout across both sectors. 
  
Third, institutional neglect was evident across both sectors, as systematic 
development of the non-priority leadership function remained conspicuously absent, 
compelling academics to acquire critical competencies through self-directed 
learning. 
  
3.1.4​ Institutional Culture and Leadership Priorities 
 
Public universities valorise scholarly output and international recognition, while 
private universities foster service-oriented cultures focused on student satisfaction 
and industry relevance. These embedded norms shape what constitutes successful 
leadership in each sector. 
  
Fourth, a pervasive workload imbalance was reported: public university leaders 
faced excessive research-related pressures, while private university leaders 
contended with disproportionately heavy teaching loads, with both conditions 
contributing to elevated burnout risk. 
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3.1.5​ Hybrid Roles as an Emerging Alternative 
 
Hybrid leadership models in transnational universities remain rare but suggest a 
pathway toward balanced leadership. Their scarcity highlights the need for policy 
reforms, including balanced promotion criteria and resource allocation across both 
functions. 
  
Finally, an incipient trend toward hybrid leadership roles was noted, particularly 
within transnational and dual-sector institutions, although such integrated models 
remain exceptional and limited in scope. 
  
3.2​ Main Thematic Analysis: Sectoral Divergence in Academic Leadership 

Development Priorities 
  
The thematic analysis revealed a significant divergence between Malaysian public 
and private universities in their approaches to academic leadership development. 
This overarching theme demonstrates that institutional mission, funding structures, 
and strategic priorities substantially influence the types of leadership competencies 
that academics are encouraged and supported to develop. The findings indicate that 
each sector prioritises different dimensions of academic leadership, resulting in 
contrasting developmental experiences for academic staff. 
  
3.2.1​ Public University Context 
  
Participants from public universities consistently reported that institutional support 
is primarily directed towards research leadership. Leadership development 
opportunities were closely associated with research productivity through structured 
initiatives such as grant-writing workshops, mentoring by experienced researchers 
with externally funded projects (e.g., Fundamental Research Grant Scheme 
[FRGS]), and access to research infrastructure and equipment funding. Several 
participants described receiving substantial institutional investment, including 
financial support for research equipment, which facilitated the development of 
research-related leadership competencies. 
  
In contrast, participants perceived considerably less institutional emphasis on 
teaching leadership. Pedagogical leadership development was commonly viewed as 
an individual responsibility rather than an organisational priority. One participant 
noted that leadership was generally perceived as an inherent quality rather than a 
competency that could be systematically cultivated, highlighting the limited 
institutional support available for academics seeking to enhance their leadership 
capabilities in teaching and learning. 
  
3.2.2​ Private University Context 
  
A contrasting pattern emerged from the experiences of participants in private 
universities. Institutional development initiatives predominantly focused on 
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teaching excellence and industry engagement. Participants reported access to 
professional development programmes, including teaching excellence workshops 
and training activities designed to strengthen industry collaboration and enhance 
graduate employability, reflecting the strategic priorities of private higher education 
institutions. 
  
Conversely, research leadership development was described as receiving minimal 
institutional support. Participants frequently reported limited opportunities for 
research capacity building, citing the absence of research funding, protected 
research time, seed grants, publication assistance, and structured mentorship. 
Several participants indicated that they had received little or no guidance in 
developing grant-writing competencies and were expected to navigate research 
activities independently, often through trial-and-error experiences. 
  
3.2.3​ Interpretive Summary 
  
The findings reveal a clear sectoral distinction in academic leadership development 
priorities, whereby neither public nor private universities provide a comprehensive 
and balanced approach to developing leadership across both teaching and research 
domains. Public universities predominantly invest in strengthening research 
leadership through funding, infrastructure, and mentorship, while placing 
comparatively less emphasis on teaching leadership. In contrast, private universities 
prioritise teaching quality and industry engagement but provide limited institutional 
support for research leadership development. 
  
These findings suggest that institutional missions and funding models extend 
beyond determining the allocation of resources; they shape the leadership 
competencies that academics are expected to develop throughout their careers. 
Consequently, academics in the two sectors experience distinct leadership 
development trajectories, reflecting the strategic objectives and performance 
expectations of their respective institutions. 
  
This study contributes to the growing body of literature on academic leadership by 
providing empirical evidence of how sectoral differences influence leadership 
development within Malaysian higher education. The findings underscore the 
importance of adopting a more integrated approach that supports leadership 
development across both teaching and research domains. Given the exploratory 
nature of this study and its relatively limited sample, future research should include 
larger and more diverse participant groups to further examine leadership 
development across hybrid institutional settings, including transnational universities 
and institutions operating within dual-sector higher education systems. 
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3.3 ​ Discussion 
  
The thematic analysis conducted in this study identified sectoral divergence in 
leadership development priorities as the overarching theme. This finding highlights 
a clear distinction between Malaysian public and private universities in their 
approaches to academic leadership development. Each institutional sector 
predominantly invests in leadership capabilities that align with its core 
organisational mission while providing comparatively limited support for the 
complementary function. Consequently, institutional mission emerges as a key 
determinant of leadership development strategies, resource allocation, and the 
formation of academic professional identity. Public universities predominantly 
strengthen research leadership while placing comparatively less emphasis on 
teaching leadership. In contrast, private universities prioritise teaching excellence 
but provide limited opportunities for research leadership development. The analysis 
generated four principal findings. 

First, institutional support is characterised by a significant imbalance between 
research and teaching leadership development. Both public and private universities 
allocate considerable resources to activities that advance their primary institutional 
objectives while systematically underinvesting in the secondary domain. 
Participants from public universities described substantial institutional investments 
in research infrastructure and funding, including research grants and laboratory 
resources, but reported limited institutional support for pedagogical development. 
Conversely, participants from private universities consistently indicated that 
institutional support for research was minimal, with limited access to protected 
research time, seed funding, publication assistance, or structured research 
development programmes. These findings suggest that institutional investment 
patterns are strongly influenced by organisational priorities rather than by a 
balanced approach to academic leadership development. 

Second, leadership preparation is polarised across institutional sectors. Public 
university participants indicated that they received comprehensive preparation for 
research leadership through grant-writing workshops, research mentoring, and 
publication support, yet reported that teaching leadership development largely 
depended on personal initiative and self-directed learning. In contrast, participants 
from private universities acknowledged receiving regular professional development 
in teaching and learning but expressed limited confidence in research leadership, 
particularly in areas such as securing research funding and managing research 
projects. As a result, academic leaders in both sectors become highly competent in 
the domain prioritised by their institutions while experiencing substantial 
developmental gaps in the complementary area. This imbalance contributes to role 
strain and limits leaders' ability to fulfil the increasingly integrated expectations of 
contemporary higher education. 

Third, professional identity is shaped by institutional mission and organisational 
expectations. Participants from public universities predominantly identified 
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themselves as researchers, with teaching often viewed as a secondary professional 
responsibility. In contrast, participants from private universities primarily perceived 
themselves as educators and facilitators of industry-relevant learning, while research 
leadership was regarded as beyond the scope of their institutional roles. 
Consequently, balanced professional identities that integrate both teaching and 
research leadership competencies were rarely observed. This finding demonstrates 
that institutional culture not only influences leadership development opportunities 
but also shapes how academic leaders conceptualise their professional roles and 
career trajectories. 

Finally, the findings indicate the need for systemic change in academic leadership 
development. The current sector-specific emphasis on either research or teaching 
leadership is unlikely to meet the evolving demands of higher education, which 
increasingly require academic leaders to demonstrate competence across both 
domains. Institutions should therefore adopt integrated leadership development 
frameworks that recognise teaching and research as complementary rather than 
competing responsibilities. Such frameworks should include equitable allocation of 
protected time for teaching and research activities, dedicated funding to support 
cross-domain initiatives, performance and promotion systems that recognise 
excellence in both areas, and structured professional development programmes 
designed to cultivate leadership capabilities in teaching and research 
simultaneously. Implementing a more balanced approach would enable institutions 
to develop versatile academic leaders capable of responding effectively to the 
multifaceted challenges of contemporary higher education. 
 
4.​ CONCLUSION 
 
This study highlights the need for a balanced approach to academic leadership 
development that gives equal emphasis to teaching and research. Without such 
balance, disparities between institutional sectors are likely to persist, limiting the 
overall effectiveness of higher education systems. In an increasingly competitive 
global higher education landscape, institutions require academic leaders who 
possess strong capabilities in both teaching and research leadership. Achieving this 
balance requires comprehensive policy reforms, strategic allocation of resources, 
and sustained cultural change across all sectors of higher education.  
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ABSTRACT - The rise of digital technologies is transforming how entrepreneurial 
education is delivered, enabling more interactive, practical, and engaging learning 
experiences. However, limited empirical evidence exists on how students perceive 
technology-integrated entrepreneurship courses, particularly within continuing education 
contexts. This study examines students’ perceptions of technology integration in 
entrepreneurship courses at the School of Professional and Continuing Education (SPACE 
UTM), Malaysia, and investigates its association with student engagement, collaborative 
learning, and entrepreneurial competency development. A cross-sectional descriptive 
correlational design was employed, involving 226 full-time students from diverse academic 
backgrounds. Data were collected from a structured questionnaire and analysed using 
descriptive statistics, Pearson correlation, and multiple regression analysis. The results 
indicate that students reported positive perceptions of technology integration (M= 4.12, SD = 
0.56). Perceived usefulness demonstrated a strong association with student engagement (r 
=0.64, p < 0.01) and significantly predicted entrepreneurial competency development (β = 
0.46, p <0.01). Ease of use also significantly predicted collaborative learning (β = 0.39, p < 
0.01), with the regression model explaining 42% of the variance in perceived competencies. 
Descriptive findings further reveal that while more than half of the students rated the quality 
of entrepreneurial education as good or excellent, approximately 40% reported neutral 
perceptions, indicating variability in student experience. Additionally, 22.1% of respondents 
reported limited access to technology, highlighting gaps in digital readiness. The study 
provides empirical evidence on student perceptions and associated factors influencing 
technology-enhanced entrepreneurial education within a specific institutional context. While 
positive associations are observed, the findings are based on cross-sectional and 
self-reported data and therefore do not imply causality. The results offer practical 
implications for improving digital access, enhancing student engagement, and strengthening 
pedagogical design in technology-supported entrepreneurship education. 
  
Keywords: Entrepreneurial Education; Technology Integration; Student Perceptions; 
Student Engagement; Collaborative Learning 
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1.​ INTRODUCTION 
  

In today’s digital era, rapid technological advancements are transforming higher 
education from traditional lecture-based approaches into interactive, 
technology-rich learning environments [1]. Within this transformation, 
entrepreneurial education has become an essential component of modern academic 
systems, equipping students with critical competencies such as creativity, 
problem-solving, opportunity recognition, and innovation-driven thinking required 
to succeed in dynamic and competitive markets [2], [3].  The integration of digital 
technologies, including artificial intelligence (AI), augmented and virtual reality 
(AR/VR), gamification, and collaborative platforms, further enhances this 
transformation by enabling more experiential, flexible, and student-centered 
learning approaches [4], [5]. 
 
These technological developments are particularly relevant in entrepreneurship 
education, where experiential learning and real-world application are central to 
effective knowledge acquisition [6]. Digital tools provide opportunities for 
simulation-based learning, collaborative problem-solving, and interactive 
engagement, allowing students to develop entrepreneurial competencies in a 
controlled and low-risk environment. As a result, technology integration is 
increasingly recognised as a key enabler of meaningful and practice-oriented 
entrepreneurial learning [3]. Despite these advancements, the implementation of 
technology in entrepreneurship education remains uneven across institutions. Many 
programmes continue to rely on traditional teaching methods, which may limit 
opportunities for active engagement and applied competency development [7], [8]. 
Furthermore, existing research on technology-enhanced entrepreneurial education is 
largely concentrated in conventional undergraduate or Western higher education 
contexts, with limited empirical evidence from continuing education environments. 
This creates a gap in understanding how students in such contexts perceive 
technology integration and how these perceptions relate to key learning outcomes. 
 
This gap is particularly pronounced at the School of Professional and Continuing 
Education (SPACE UTM), where students come from diverse academic 
backgrounds and exhibit varying levels of digital readiness and prior exposure to 
technology. While digital tools are increasingly available, their integration into 
entrepreneurship courses may not be fully optimised, and disparities in access 
persist. These conditions may affect students’ engagement, collaborative learning 
experiences, and the development of entrepreneurial competencies. To address this 
gap, this study examines students’ perceptions of technology integration in 
entrepreneurship courses at SPACE UTM and investigates its relationship with 
student engagement, collaborative learning, and entrepreneurial competency 
development. Specifically, the study aims to: (1) assess students’ perceptions of 
technology use, (2) examine the relationships between technology-related factors 
and learning outcomes, and (3) identify challenges affecting the implementation of 
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technology-enhanced learning. The study is grounded in the Technology 
Acceptance Model, experiential learning theory, and constructivist perspectives, 
which emphasise the roles of perceived usefulness, ease of use, and active 
engagement in shaping learning outcomes [6], [9], [10]. By focusing on a 
continuing education context within Malaysia, this research provides 
context-specific empirical insights into the opportunities and challenges of 
technology integration in entrepreneurial education. The findings contribute to both 
theory and practice by extending existing frameworks to a less-explored educational 
setting and offering practical implications for improving digital access, enhancing 
student engagement, and designing more effective technology-supported learning 
environments. 
 
1.1​ Literature Review 
 
1.1.1​ Technology Integration in Entrepreneurial Education 
 
Entrepreneurial education has evolved from traditional, theory-based instruction 
toward more experiential and practice-oriented approaches aimed at developing 
innovation, creativity, and problem-solving skills [2]. The integration of digital 
technologies has played a critical role in this transformation by enabling interactive, 
flexible, and student-centered learning environments. Technologies such as artificial 
intelligence (AI), augmented and virtual reality (AR/VR), gamification, and 
collaborative digital platforms allow students to engage in simulation-based 
learning, real-time decision-making, and collaborative problem-solving [4], [5]. 
 
These tools are particularly relevant in entrepreneurship education, where 
experiential learning is essential for bridging the gap between theoretical knowledge 
and real-world application [6]. Digital platforms can replicate entrepreneurial 
scenarios in low-risk environments, allowing students to experiment, fail, and learn 
iteratively. As a result, technology integration is increasingly viewed as a key 
enabler of effective entrepreneurial learning [3]. However, the extent to which these 
technologies are effectively adopted and perceived by students remains 
context-dependent, particularly in non-traditional and continuing education settings. 

  
1.1.2​ Technology Acceptance and Student Perceptions 
 
The Technology Acceptance Model (TAM) provides a widely used framework for 
understanding how individuals adopt and use technology [9]. According to TAM, 
two key factors, perceived usefulness and perceived ease of use influence users’ 
attitudes and behavioural intentions toward technology adoption. In educational 
contexts, perceived usefulness refers to the extent to which students believe that 
technology enhances their learning performance, while ease of use reflects the 
degree to which technology is perceived as user-friendly and accessible. 
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Empirical studies have shown that both perceived usefulness and ease of use 
significantly influence students’ engagement with digital learning tools and their 
overall learning experience [4]. When students perceive technology as beneficial 
and easy to use, they are more likely to actively participate in learning activities, 
interact with peers, and engage in collaborative tasks. In contrast, low perceived 
usefulness or usability barriers may hinder effective adoption and reduce learning 
outcomes. Therefore, understanding student perceptions is critical for evaluating the 
effectiveness of technology integration in entrepreneurial education. 

  
1.1.3​ Student Engagement and Collaborative Learning 
 
Student engagement is a central construct in higher education, reflecting the level of 
cognitive, emotional, and behavioural involvement in learning activities [11]. 
Technology-enhanced learning environments have been shown to improve 
engagement by providing interactive, personalized, and immersive experiences [1]. 
Tools such as gamification and simulations can increase motivation and 
participation, while collaborative platforms facilitate communication, teamwork, 
and knowledge sharing. 
 
Collaborative learning is essential in entrepreneurship education, as entrepreneurial 
processes often involve teamwork, negotiation, and collective decision-making [12]. 
Digital tools such as shared workspaces, discussion platforms, and virtual 
collaboration environments enable students to work together effectively, regardless 
of time and location constraints. Previous studies suggest that technology-supported 
collaboration enhances problem-solving skills, critical thinking, and interpersonal 
competencies [4]. However, the effectiveness of such tools depends on students’ 
willingness to adopt and engage with them, which is influenced by their perceptions 
of technology. 

  
1.1.4​ Entrepreneurial Competency Development 
 
Entrepreneurial competencies refer to a set of skills and abilities that enable 
individuals to identify opportunities, manage risks, innovate, and create value [3]. 
These competencies include cognitive skills (e.g., problem-solving and 
decision-making), behavioural skills (e.g., initiative and adaptability), and social 
skills (e.g., leadership and collaboration). Technology-enhanced learning 
environments can support the development of these competencies by providing 
experiential and practice-based learning opportunities. 
 
Simulation-based learning, for instance, allows students to engage in realistic 
entrepreneurial scenarios, enhancing decision-making and risk assessment skills. 
Similarly, collaborative platforms support teamwork and leadership development, 
while gamification can stimulate creativity and innovation [5]. Despite these 
potential benefits, the extent to which technology contributes to entrepreneurial 

 

SPACE 93 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

competency development is often influenced by students’ perceptions and level of 
engagement. Therefore, examining the relationships between technology-related 
factors and competency outcomes is essential for understanding the effectiveness of 
technology integration in entrepreneurship education. 
 
1.1.5​ Research Hypotheses 
 
Based on the literature, prior studies have largely overlooked continuing education 
contexts and variations in digital readiness, highlighting the need for 
context-specific empirical investigation. Therefore, this study proposes that 
students’ perceptions of technology particularly perceived usefulness and ease of 
use are associated with key learning outcomes, including engagement, collaborative 
learning, and entrepreneurial competency development. Accordingly, the following 
hypotheses are proposed: 
 
H1: ​ Perceived usefulness of technology is positively associated with student 

engagement in entrepreneurship courses. 
H2: ​ Perceived usefulness of technology is positively associated with 

entrepreneurial competency development. 
H3: ​ Perceived ease of use of technology is positively associated with collaborative 

learning. 
H4: ​ Student engagement is positively associated with entrepreneurial competency 

development. 
H5: ​ Collaborative learning is positively associated with entrepreneurial 

competency development. 
  

2.​ MATERIALS AND METHODS 
 
This study adopts a cross-sectional descriptive correlational design to examine 
relationships between technology-related factors and learning outcomes in 
entrepreneurial education. Data were collected through a structured questionnaire 
administered to students enrolled in entrepreneurship modules at the School of 
Professional and Continuing Education (SPACE UTM), Universiti Teknologi 
Malaysia. A stratified sampling approach was used to ensure representation across 
academic levels, resulting in 226 valid responses from foundation, diploma, and 
bachelor’s students. The majority were foundation-level students (73%), with a 
higher proportion of female respondents (63.7%). 
 
The questionnaire measured perceived usefulness, perceived ease of use, student 
engagement, collaborative learning, entrepreneurial competency development, and 
challenges in technology integration using a five-point Likert scale. Content validity 
was established through expert review, and reliability analysis confirmed acceptable 
internal consistency (Cronbach’s alpha > 0.70). Data were analysed using 
descriptive statistics, Pearson correlation, and multiple regression analysis. 
Statistical significance was set at p < 0.05, and model explanatory power was 
evaluated using R². The Severity Index (SI) was applied to rank challenges in 
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technology integration. Given the sample size (N = 226), parametric tests were 
deemed appropriate given sample size and distribution assumptions. 
 
3.​ RESULTS AND DISCUSSION 
 
3.1​ Digital Readiness 
 
As shown in Table 1, the majority of respondents reported moderate access to 
technology (61.5%), while 22.1% indicated limited access and only 16.4% reported 
advanced access. This distribution suggests that although digital tools are generally 
available, access is not uniform across students. Such disparities may influence 
students’ ability to engage effectively with technology-enhanced learning 
environments. This finding is consistent with previous studies highlighting 
infrastructural and accessibility constraints as key barriers to effective educational 
innovation [13]. 
 

 Table 1. Digital Readiness 
Characteristics Description Frequency Percentage 

(%) 
Technology Accessibility Advanced 37 16.4 

  Limited 50 22.1 

  Moderate 139 61.5 

Assessment of the overall 
quality of entrepreneurial 
education at SPACE UTM 

Excellent 28 12.4 
Good 96 42.5 
Neutral 94 41.6 

  Poor 8 3.5 

Level of satisfaction with the 
existing entrepreneurial 
curriculum 

Dissatisfied 2 .9 
Extremely Dissatisfied 2 .9 
Extremely Satisfied 24 10.6 
Neutral 92 40.7 

  Satisfied 106 46.9 
 
3.2​ Technology Integration 
 
The descriptive results indicate that students generally hold positive perceptions of 
technology integration in entrepreneurship education. As presented in Table 2, most 
constructs fall within the high category, particularly benefits of technology-driven 
education (M = 4.07), teaching and learning approaches (M = 3.96), and impact on 
entrepreneurial skills (M = 3.96). This suggests that students recognise the value of 
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digital tools in supporting interactive and applied learning experiences. 
Furthermore, Figure 1 and Figure 2 illustrate that the majority of respondents 
expressed agreement or strong agreement with statements related to technology use 
and its benefits. These findings reinforce the positive role of digital technologies in 
enhancing engagement and experiential learning, as highlighted in previous research 
[3], [5]. However, challenges to incorporating technology were rated at a moderate 
level (M = 3.47). Additionally, approximately 40% of respondents reported neutral 
perceptions, indicating variability in student experiences. This suggests that while 
technology integration is beneficial, its effectiveness is not consistent across all 
learners, which aligns with prior studies identifying institutional and pedagogical 
limitations [7], [8].  
 

Table 2. Composite Mean Score Classification 
Variable Composite 

Mean 
Classification 

Awareness and Use of Technology in 
Education 

3.74 High 

Benefits of Technology-Driven Education 4.07 High 

Effectiveness of Existing Entrepreneurship 
Courses 

3.84 High 

Challenges to Incorporating Technology 3.47 Moderate 

Teaching and Learning Approaches 3.96 High 

Impact of Technology and Innovative 
Teaching Methods on Entrepreneurial Skills 

3.96 High 

Strategic Recommendations for Technology 
Use 

4.01 High 

Future Research and Opportunities 3.93 High 
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Figure 1. Awareness and Use of Technology in Education 

 
Figure 2. Benefits of Technology-Driven Education 

 
3.3​ Correlation and Regression Analysis 
 
The correlation analysis reveals statistically significant relationships between key 
constructs. Perceived usefulness of technology demonstrates a strong positive 
association with student engagement (r = 0.64, p < 0.01), supporting H1, and is also 
positively associated with entrepreneurial competency development, supporting H2. 
These findings indicate that students who perceive technology as beneficial are 
more likely to actively engage in learning activities and report stronger competency 
development. This is consistent with prior research emphasising the role of 
technology-enhanced learning environments in facilitating engagement and skill 
development [4], [3]. The regression results further support the proposed 
relationships. As presented in Table 3, perceived usefulness significantly predicts 
entrepreneurial competency development (β = 0.46, p < 0.01), while perceived ease 
of use significantly predicts collaborative learning (β = 0.39, p < 0.01), supporting 
H3. The model explains 42% of the variance (R² = 0.42) in entrepreneurial 
competency development, indicating moderate explanatory power. These findings 
reinforce the importance of perceived usefulness and ease of use as key 
determinants of effective technology adoption, consistent with the Technology 
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Acceptance Model [9]. The validity of the regression model was further assessed 
through classical assumption testing. As shown in Table 4, no significant issues 
related to multicollinearity or heteroscedasticity were identified, with tolerance and 
variance inflation factor (VIF) values within acceptable thresholds. Although minor 
deviations from normality were observed, the analysis is considered robust given 
the sample size (N = 226), in line with the central limit theorem. 
    

Table 3. Multiple Regression Results 
Predictor Variable Dependent Variable Standardised 

Coefficient (β) 
Significance 

(p-value) 
Perceived Usefulness Entrepreneurial 

Competency Development 
0.46 < 0.01 

Perceived Ease of Use Collaborative Learning 0.39 < 0.01 
 

Table 4. Classical Assumption Test 
Test Normality 

Test 
  Multicollinearity 

Test 
    Heteroscedasticity 

Test 

  Kolmogorov-
Smirnov 

Asymp. 
Sig 

Variable Tolerance VIF Sig. Value 

Dependent 
Variable 

(DV) 

0.091 0.000 IV1_Effectiveness 0.545 1.836 > 0.05 

    IV2_Challenges 0.829 1.206 > 0.05 

    IV3_Teaching 0.282 3.546 > 0.05 

    IV4_Impact 0.291 3.442 > 0.05 

    IV5_Strategic 0.256 3.900 > 0.05 

      IV6_Futureresearch 0.286 3.495 > 0.05 

Significance 
Limit 

  0.05       0.05 

 
3.4​ Engagement, Collaboration and Competency Development 
 
The results indicate that students generally report positive perceptions of the role of 
technology in supporting entrepreneurial competency development. As illustrated in 
Figure 3, high mean scores are observed across key skill dimensions, particularly in 
collaboration, decision-making, and creativity. This suggests that 
technology-enhanced learning environments contribute significantly to the 
development of entrepreneurial competencies. In particular, collaborative tools are 
perceived to enhance teamwork and leadership, while simulation-based and 
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technology-supported approaches facilitate decision-making and the application of 
theoretical knowledge in practical contexts. These findings highlight the role of 
technology in supporting both individual and collaborative learning processes. The 
relationships between student engagement, collaborative learning, and 
entrepreneurial competency development are further supported by the correlation 
and regression results presented in Table 3. These findings indicate that higher 
levels of engagement and collaboration are associated with improved competency 
development. This aligns with prior research emphasising the importance of 
experiential and collaborative learning in entrepreneurship education [12]. 
 

 
Figure 3. Impact of Technology on Entrepreneurial Skills Development 

  
3.5​ Challenges in Technology Integration 
 
The severity of technological challenges is presented in Figure 4. The Severity 
Index (SI) was used to rank these challenges, providing a systematic assessment of 
their relative importance based on Likert-scale responses. As shown in Figure 4, the 
most critical challenges include poor internet connectivity, lack of modern 
technological tools, and the high cost of advanced technologies such as AR/VR. 
These findings indicate that, despite generally positive perceptions of technology 
integration, significant infrastructural and financial barriers persist. 
  
Such constraints may limit the effective implementation of technology-enhanced 
learning, particularly in environments characterised by uneven access to digital 
resources. This is consistent with previous studies highlighting that institutional 
readiness, infrastructure, and funding limitations remain key obstacles to innovation 
in education [8], [13].  
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Figure 4. Severity of Challenges in Technology Integration Based on Severity 

Index (SI) 
  

3.6​ Discussion and Implications  
 
The findings confirm that perceived usefulness and ease of use significantly 
influence engagement, collaboration, and entrepreneurial competency development, 
supporting the Technology Acceptance Model [9]. Students who perceive 
technology as beneficial are more likely to engage actively and develop key 
entrepreneurial skills. These results suggest that when students perceive digital tools 
as beneficial and accessible, they are more likely to actively participate in learning 
activities and develop key entrepreneurial skills. The positive association between 
engagement, collaboration, and competency development further reinforces the 
importance of interactive and experiential learning approaches in entrepreneurship 
education [6], [12]. Technology-enhanced environments facilitate these processes 
by enabling communication, teamwork, and real-world problem-solving 
experiences. 
 
However, the findings also highlight persistent challenges related to digital access 
and resource availability. Variability in technology accessibility and the presence of 
infrastructural constraints indicate that the benefits of technology integration are not 
equally experienced by all students. This suggests the need for institutions to adopt 
more inclusive strategies that ensure equitable access to digital tools and resources. 
From a theoretical perspective, this study extends the application of the Technology 
Acceptance Model within the context of continuing education, demonstrating its 
relevance in explaining student engagement and learning outcomes in 
entrepreneurship education. From a practical standpoint, the findings emphasise the 
importance of investing in digital infrastructure, enhancing instructional design, and 
promoting interactive learning approaches to maximise the effectiveness of 
technology integration. 

  
4.​ CONCLUSION 
 
This study examined students’ perceptions of technology integration in 
entrepreneurship education at SPACE UTM and its relationship with engagement, 
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collaborative learning, and entrepreneurial competency development. The findings 
indicate that students generally perceive technology-enhanced learning positively, 
with perceived usefulness and ease of use playing key roles in shaping engagement, 
collaboration, and competency outcomes. Despite these positive perceptions, the 
study identified several persistent challenges, including disparities in digital access, 
infrastructural constraints, and the cost of advanced technologies. These findings 
highlight that effective technology integration requires more than the availability of 
digital tools; it necessitates appropriate pedagogical implementation and 
institutional support. 
 
This study contributes to the literature by providing empirical evidence from a 
continuing education context, which remains relatively underexplored compared to 
traditional higher education settings. The findings offer practical implications for 
higher education institutions seeking to enhance student engagement and 
entrepreneurial competency development through technology. However, this study 
is limited by its cross-sectional design, self-reported data, and single-institution 
context. The sample is also skewed toward foundation-level students. Future 
research should incorporate longitudinal designs and objective performance 
measures to enhance generalisability and causal interpretation.  
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ABSTRACT - A successful user interface (UI) design begins with a clear comprehension of 
the system’s users. This study focuses on Generation Z UTM full-time diploma students in 
Kuala Lumpur centre as the primary users of the SPACE website (https://space.utm.my/), 
which offers essential information about various academic programmes. Usability and user 
experience (UX) are critical to ensuring effective user interaction with the system. Cultural 
factors, especially those explored in Human-Computer Interaction (HCI) studies, 
significantly affect user behavior. Using Hofstede’s cultural dimensions’ framework, this 
study examines the power distance dimension to discover whether cultural values vary based 
on user generation. The aim is to gain valuable user insights that can inform UI design 
improvements, enhance usability, and positive user experience. This study represents the 
first phase: understanding the user. Using VSM94, data were collected from UTMSPACE 
diploma students (n=288) in Nov–Dec 2024 and PDI was computed using Hofstede’s 
formula. The results show that the present findings and Hofstede's initial Malaysian ratings 
differ significantly. In particular, the Power Distance Index (PDI) dropped significantly from 
Hofstede's 100 to 18, indicating that Malaysian Generation Z is more interested in equality 
and participatory communication and less tolerant of hierarchical power structures. These 
results are consistent with earlier research showing that higher education, technology 
proficiency, and global connectedness have an influence generational convergence and 
cultural transition. According to the study's findings, cultural characteristics change over 
time and vary throughout generations, suggests a possible generational shift when applying 
national PDI to Gen Z contexts. 
  
 
Keywords: Website; Culture; Hofstede Cultural Dimensions; Generation Z; Culturability 
 
 
1. ​ INTRODUCTION 
   
Since 1960’s, HCI researchers start to study the importance of human factors, 
particularly the user, when designing the UI. The studies encompass on user 
psychology, user needs and requirements, different levels of user skills and 
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knowledge and many others. The term user friendly listed the following traits: the 
ability to solve issues efficiently, ease of understanding how to use the system, 
availability of instructions and guidance, and the system's willingness to accept 
mistakes from the user. Additionally, the user-centered design that stress the 
importance of designing the UI based on the user needs and psychology. Usability is 
to design the UI in a way so to facilitate a user's learning and efficient use of the 
computer and lastly UX deals with user’s emotions and feelings when interacting 
with the UI. All these concepts and approaches have one main goal which is to 
accommodate and suit the UI with the user of the system. 
  
Hofstede et al. [1] define culture as “the programming of the human mind by which 
one group of people distinguishes itself from another group”.  Culture is a pattern of 
way of life for one group where each member shares the same value, believe, 
perceptions, attitudes, and behaviors. Many studies use culture as one approach to 
investigate how individuals in a group believe, think, and act. Hofstede's cultural 
dimensions are the most widely used since they allow for comparisons of cultural 
values ​​between human groups whether based on nation, race, or ethnicity [1]. 
  
UI is a bridge that facilitates interaction between the user and the system.  It is 
crucial to provide an intermediary that create user-friendly environment so that 
communication between humans and computers can occur efficiently, thus 
providing maximum performance and productivity. Based on the user's opinion, an 
appealing UI is crucial since it serves as an early sign of how well your website is 
seen by the user and can maintain their interest in continuing to use the system. 
  
Many HCI studies prove the importance of web design being tailored in accordance 
with who is the  user to ensure of  user friendly, high usability and positive user 
experience.  When the design meets user needs, they can learn quickly, use the 
system easily, and experience positive emotions and this may lead to increased of 
productivity and performance, browse and explore the system. In terms of website, 
it will lead to the user explore the UI without any difficulties and use it efficiently 
and feel satisfied with it. 
  
Culture can be understood as the shared strategies a group develops to adapt to its 
environment. More formally, Ferrante [2] defines it as “the way of life of a people,” 
which includes their methods for responding to the people and other creatures 
within their surroundings. A generational cohort is defined as an “identifiable group 
that shares birth years, age, location and significant life events at critical 
developmental stages” [3]. Lifintsev et al. [4] classify the people generations as 
follows: “Silent Generation (1928 to 1945), Baby Boomers (1944 to 1964), 
Generation X (1965 to 1980), Millennials or Generation Y (1981 to 1995) and 
Generation Z (1996 to 2010)”. 
  
Thus, these cohorts are often studied to comprehend shifts in values, behaviors, and 
expectations within societies and organizations. In this study, the unit of culture is 
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the people generation where each generation shares the similar value, behavior and 
in difference with other generations. 
 
1.1​ Literature Review 
 
Approaches to the concept and study of culture have varied between academic 
disciplines. The word culture has been used in various fields of studies, including 
sociology, anthropology, business, science, technology and many others. A culture 
model functions as a basis representing the shared values, beliefs, and behaviors 
among individuals within an organization. Cultural models are shared perceptions 
and attitudes about how the world works. It is necessary to take into account the 
cultures when they are thinking in terms of something, feeling or reacting. 

  
Hofstede et al. [1] identify five dimensions; 

  
1.​ Power Distance Index (PDI): Measures the degree to which a society's 

weaker members accept and anticipate an unequal distribution of power. 
Low PDI cultures aim for equality and participatory decision-making, but 
high PDI cultures readily accept hierarchical order. 
  

2.​ Individualism vs. Collectivism (IDV): A reflection of civilizations in 
which people are expected to take care of themselves and their immediate 
family and relationships between people are weak. Societies with strong, 
cohesive in-groups that defend their members in return for allegiance are 
characterized by collectivism. 

  
3.​ Masculinity vs. Femininity (MAS): Competitiveness, aggressiveness, 

ambition, and material achievement are valued in masculine cultures, 
whereas relationships, quality of life, and concern for others are valued in 
feminine cultures. 
  

4.​ Uncertainty Avoidance Index (UAI): evaluates how much ambiguity and 
uncertainty a society can tolerate. Low UAI cultures are more laid-back and 
receptive to innovation and change, whereas high UAI cultures have strict 
rules of belief and behavior and are less at ease with change. 

  
5.​ Long-Term vs. Short-Term Orientation (LTO): Cultures that are 

long-term oriented emphasize thrift, tenacity, and future benefits. 
Traditions, the established social order, and meeting social responsibilities 
are valued in short-term focused civilizations.  
  

Geert Hofstede’s cultural dimension theory is a foundational framework within the 
study of intercultural communication. Hofstede's theory helps in understanding 
cultural differences and their implications for communication, management, and 

 

SPACE 105 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

cooperation in a global context. Hofstede assumed that the "software of the mind" is 
formed throughout the socialization process, which is impacted by the culture in 
where the individual lives [5]. Cultural dimensions are an attempt to give a 
framework for studying cross-cultural differences among societies. 
 
Hofstede et al. [1] has studied cultural values in 104 countries, the evaluation 
framework assesses each country on various dimensions using a scoring metric 
from 1 to 100. Within this scale, the highest score signifies the strongest alignment 
with the attributes of a given dimension. Since this research is based on Malaysia, it 
is important to explain Malaysia in each of the Hofstede Cultural Dimensions score 
index. The Malaysian cultural dimensions score index is displayed in Table 1. 
 

Table 1. Malaysia score index of the cultural dimensions (Source : [6]) 

Malaysia is renowned for its cultural diversity, which serves as a major attraction 
for tourists and showcases the country’s rich multicultural heritage. Malaysia is a 
plural society composed of various ethnic groups, each with its own language, 
religion, beliefs, values, customs, and cultural heritage. Racial and cultural diversity 
are defining characteristics of Malaysian society. This diversity includes cultures, 
religions, races, and ethnicities, making it a significant feature of the nation. 
Cultural practices in Malaysia are rooted in concepts such as learning, sharing, 
universality, inheritance, variability, symbolism, and an understanding of nature [7] 
of using these apps. 
  
Since Malaysia's power distance score of 100 is the highest among the countries 
surveyed in Table 1, indicating a culture where the unequal distribution of power is 
widely accepted. In such high-power distance societies, social hierarchies are 
normative [8]. A cultural trait that has also been identified as a primary focus in 
previous studies of Malaysian websites. 
  
In this case, Generation Z or iGeneration, consisting of individuals born between 
1994 and 2010 is the newest employee group in the workforce and the current 
college population [9]. This generation is characterized by their birth into the digital 
era, making it difficult for them to imagine life without digital technologies [10].  
Generation Z is a highly educated, tech-savvy, inventive, and creative group. Unlike 
their predecessors, Gen-Z is characterized by a heightened awareness of global 
issues, a strong inclination towards social justice, and an expectation for immediate 
access to information and services. However, people in the same generation often 
share similar beliefs and understandings, which influence their decisions and 
behaviors. These common traits help identify and understand the members of that 
generation [11]. The perception of generations is not just a demographic 
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categorization but it is a framework to understand variations in attitudes and 
behaviors across different age groups. Generations is very important because they 
offer insights into growing cultural norms and can foresee future trends. 
 
Hence, there are studies on the characteristics of generation z and computers. 
Generation Z has always had access to information, internet and gadgets [9]. This 
generation relies and uses mobile devices to access the internet since 98% of them 
own a smartphone, tablet or laptop. Technology is not merely an instrument to 
them; it is part of life [12]. The emphasis of Generation Z concerns more on 
swiftness than accuracy. This generation grown up in a time of rapid technological 
advancement, user-friendly apps, iconography, and social media marketing [9], they 
have been found to have more daily visits to YouTube, Instagram, Tik Tok and other 
related apps compared to Millennials [13] where they favour a website with user 
friendly navigation structure [14]. 
  
Therefore, in understanding the growing dynamics of power and authority in 
contemporary settings is very important.  Given their unique upbringing and values, 
it is related to examine whether Gen-Z's attitudes support the traditional cultural 
expectations of power dynamics or if they signify a shift towards new paradigms. 
Understanding Gen-Z's perception on power and authority is crucial as they 
increasingly influence and reform the global workforce and cultural landscapes. 
This research contributes to the larger discourse on generational studies and cultural 
dimensions, offering valuable insights for leaders and organizations aiming to adapt 
and thrive in a developing cultural environment. 
 
2.​ MATERIALS AND METHODS 
  
This study uses the Value Survey Module (VSM 94), an instrument used by Geert 
Hofstede to identify the cultural dimensions values. The VSM-94 is employed in 
this research to emulate and maintain consistency with prior studies conducted 
within the same context, thereby ensuring methodological alignment, comparability 
of findings, and the validity of cross-study interpretations. It contains 20 items to 
measure power distance, uncertainty avoidance, masculinity, term orientation, and 
individualism scores, and 6 demographic items. For power distance, the questions 
are in items No. 3, 6, 14 and 17 in the table below. 
 

Table 2. Power Distance’ Items 

Item No Power Distance Question 

Q3 Have a good working relationship with your direct superior 

Q16 Be consulted by your direct superior in his/her decisions 
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Q14 How frequently, in your experience, are subordinates afraid to express 
disagreement with their superiors 

Q17 An organization structure in which certain subordinates have two 
bosses should be avoided at all cost 

Table 3 below contains the formula to be utilized. 

Table 3. Cultural Dimensions’ Formular 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The study focused on full-time diploma students at UTM's Kuala Lumpur campus. 
There are 769 such students in total. Based on Krejcie and Morgan table, a good 
number of sample sizes would be 260. We collected data using a Google Form from 
November 1st to December 15th, 2024. In the end, 288 students responded to our 
survey. 
 
3.​ RESULTS AND DISCUSSION 
  
According to the survey results, these are the latest Hofstede’ scores based on the 
formula in Table 3.  
  
Power Distance Index (PDI) 
PDI = –35m(Q3) + 35m(Q6) + 25m(Q14) – 20m(Q17) – 20 
PD Index = –35(1.79) + 35(2.06) + 25(3.24) – 20(2.16) – 20 = 18.25 
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Cultural Dimensions’ Formulars 

PDI = –35m(Q3) +35m(Q6) +25m(Q14) –20m(Q17) – 20 

IDV = –50m(Q1) +30m(Q2) +20m(Q4) –25m(Q8) +130 

MAS= +60m(Q5) –20m(Q7) +20m(Q15) –70m(Q20) +100 

UAI = +25m(Q13) +20m(Q16) –50m(Q18) –15m(Q19) +120 

LTO = –20m(Q10) +20m(Q12) +40 
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Individualism Index (IDV) 
IDV = –50m(Q1) + 30m(Q2) + 20m(Q4) – 25m(Q8) + 130 
IDV Index= –50(1.66) + 30(1.70) + 20(1.59) – 25(1.87) + 130 = 83.05 
Masculinity Index (MAS) 
MAS = +60m(Q5) – 20m(Q7) + 20m(Q15) – 70m(Q20) + 100 
MAS Index= 60(1.66) – 20(1.60) + 20(3.32) – 70(2.75) + 100 = 41.5 
  
Uncertainty Avoidance Index (UAI) 
UAI = +25m(Q13) + 20m(Q16) – 50m(Q18) – 15m(Q19) + 120 
UAI Index= 25(2.93) + 20(2.91) – 50(2.54) – 15(2.28) + 120 = 90.25 
 

Table 4. New Cultural Dimensions’ Score and Hofstede’ Scores 
  

 
 
 
 
 
 
 
 
The scores between our and Hofstede scores are presented in Table 4. Our Power 
Distance score is low when compared to Hofstede's results. Individualism and 
Uncertainty Avoidance have scores ranging from low to high. In contrast, the results 
for Long Term Orientation and Masculinity are rather comparable. We shall focus 
only on the dimension of Power Distance. 

Several studies support the observed changes in Power Distance [8], [15]–[18]. 
Eringa et al. [15] found that differences from Hofstede’s original scores have 
decreased, while de Mooij and Beniflah [16] highlighted differences in cultural 
values across generations. Beugelsdijk and Welzel [17] also found that education 
and occupation influence Power Distance, with higher levels of skilled employment 
associated with lower scores. In Malaysia, Nordin et al. [8] and Shaed et al. [18] 
reported a decline in the PDI from Hofstede’s original score of 100, potentially due 
to globalization and increasing educational attainment. These changes suggest that 
traditional hierarchical and feudalistic values may be less pronounced among 
younger generations, particularly Generation Z. 

In terms of generations, [19] stated that Generation X values independence and 
direct communication, Millennials prioritize meaningful work and collaboration, 
and Generation Z prefers digital interaction, flexibility, and authenticity while Baby 
Boomers value loyalty and job stability, prefer structured environments with 
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CULTURAL DIMENSIONS HOFSTEDE 
SCORES 

RESULTS 

Power Distance 100 18 
Uncertainty Avoidance 36 90 
Masculinity 50 41 
Individualism 27 83 
Long Term Orientation 47 40 
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face-to-face communication, and favor traditional methods over rapid change so 
that recognizing generational differences is essential to improve synergy and 
enhance workplace performance.  This is one of the reasons why there is a 
difference in convergence with Hofstede's original result. 
  
The PDI results suggest that users from this context respond better to UI designs 
that minimise hierarchical structures, which supports more user-driven and 
exploratory interactions, ultimately influencing usability outcomes. 
 
4.​ CONCLUSION 
  
Examining our understanding of culture is important since different generations 
have different cultural views. Future cultural research utilizing Hofstede's theories 
must always consider the viewpoints of different generations. By understanding 
these differences, which show how cultures are always changing throughout time, 
researchers may gain a considerably more thorough and accurate understanding of 
how cultures operate. The need for implementing low PDI into the Malaysian 
context lies in encouraging more user autonomy, reducing hierarchical barriers, and 
enhancing overall usability and engagement in digital interfaces. 
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ABSTRACT - This study reviews the impact of online banking usage on financial 
management behaviour among university students. A systematic literature review (SLR) was 
conducted using the PRISMA 2020 guidelines. Relevant studies were identified through the 
Scopus database between 2020 and 2025 using keywords related to online banking, financial 
behaviour, university students, and mobile banking. After the screening and eligibility 
process, five empirical studies were selected for analysis. The findings indicate that online 
banking positively influences financial management behaviour by improving saving habits, 
budgeting discipline, spending control, and financial awareness among university students. 
Digital financial literacy was found to strengthen the effectiveness of online banking, while 
perceived usefulness and ease of use encouraged greater adoption of mobile banking 
services. However, differences in technological access, socioeconomic background, and 
financial literacy levels may affect the extent of these benefits. Overall, the review 
highlights the importance of online banking and digital financial literacy in promoting 
responsible financial management among university students. The findings provide useful 
insights for universities and financial institutions in developing strategies to enhance 
students’ financial well-being. 
  
 
Keywords: Online Banking; Financial Behaviour; University Students; Mobile Banking; 
Digital Literacy. 
 
 
1. ​ INTRODUCTION 
  
Online banking has changed the way university students handle personal financial 
activities. The increasing digitalization of banking services has made online banking 
an important tool for handling personal finances among young adults. Students 
often use the online banking systems to transfer money, monitor their spending, pay 
bills, or put aside savings regularly. These platforms provide speed, convenience, 
and real-time access to information on finance issues, ideal for transitioning 
students toward financial independence [1]. 
​  
However, online banking influences financial management of student’s behaviour in 
a way that is relatively complex. Most of the literature has cited that online banking 
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enhances budgeting discipline, financial awareness, and saving behaviour [1], [2]. 
On the other hand, some studies have revealed that the ease of digital transactions 
can lead to impulse spending. Students with lower financial literacy might misuse 
online banking features or fail to engage in appropriate financial planning. The 
ability of students to manage online banking has been proven to depend on digital 
financial literacy [3]. With such mixed findings, the true influence of online banking 
on financial behaviour is questionable among university students. 
  ​  
The current study reviews empirical literature analysing how the use of online 
banking influences saving behaviour, budgeting practices, spending control, and 
financial decision-making among university students. A review of the available 
empirical studies provides a more coherent insight into the various associations 
between online banking and financial management behaviours [1], [2], [3], [4], [5]. 
  ​  
The current research reviews the empirical literature that analyses how online 
banking use influences saving behaviour, budgeting practices, spending control, and 
overall financial management behaviours.  
 
2.​ MATERIALS AND METHODS 
  
The literature search was carried out through Scopus between 2020 and 2025. The 
core search strings used were ("financial behaviour" OR "spending behaviour") 
AND ("university student" OR “college student). Inclusion criteria were empirical 
peer-review studies involving university or college students that focus on online 
banking and report at least one financial behavioural outcome. Exclusion criteria 
included sources outside the years 2021 to 2025, non-articles, non-English sources, 
and sources that are not all open access. The PRISMA 2020 framework has been 
followed in guiding the process of this systematic review. This approach allows for 
the transparency and minimization of bias across the stage of the literature 
identification and screening. The use of PRISMA necessitated the pre-definition of 
search strategies and databases to ensure that all procedural steps, from initial 
database search to final inclusion of studies, were documented. Scopus was selected 
because it is one of the largest and most comprehensive databases for peer-reviewed 
academic literature, ensuring the quality and reliability of the studies included in 
this review. 
 
2.1​ PRISMA 2020 Flow Diagram 
  
The search approach was designed to identify pertinent and accessible empirical 
research regarding university students' utilization of internet banking and financial 
management. This was done to make sure that the review was complete and 
organized. 
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Figure 1. PRISMA Flow Diagram 

 
The PRISMA 2020 flow diagram illustrates the systematic process used to identify, 
screen, assess, and select the studies included in this review. A total of 1,373 records 
were initially identified through the Scopus database. After screening the titles and 
abstracts, 320 records remained for further assessment. Full-text eligibility 
assessment was then conducted, and studies that did not meet the inclusion criteria, 
including those published outside the selected period, non-journal articles, 
non-English publications, and studies without open access, were excluded. Finally, 
five empirical studies satisfied all inclusion criteria and were included in the 
systematic literature review. This systematic selection process ensured that only 
relevant and high-quality studies were included in the final analysis. 
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3.​ RESULTS AND DISCUSSION 
   
3.1​ Study Selection 
  
The systematic review used PRISMA guidelines, which led to the inclusion of five 
studies following screening. The initial search on Scopus found 1373 items. By 
carefully reading the titles and abstracts, the number of possible publications was 
narrowed down to 320. The full-text review of these 320 articles served as the final 
filter, where studies were excluded primarily for lacking a clear financial 
management behaviour outcome or for using non-student populations. This 
selection process, which resulted in five relevant studies, ensured that the 
foundation of this review contained only empirical evidence. 
  ​  
The studies included in the Compare-Contrast Matrix are varied but crucial as a 
whole for addressing the research objectives. The study was found in various 
contexts and employs varied theoretical lenses necessary in identifying the 
conditions of online banking usage. Each study directly or indirectly informs the 
relationships between the key constructs in Online Banking Use (OBU), Digital 
Financial Literacy (DFL), and Financial Management Behaviour (FMB). The 
matrix structure makes it easier to compare approaches and results in a systematic 
way. It enables critical synthesis in the subsequent subsections, demonstrating that 
DFL occupies a complicated and mediating function within the suggested 
conceptual.        
                        ​  

Table 1. Compare-Contrast Matrix  
Study Context Theory/ Lens Key 

Constructs 
Method/ 
Design 

Sample 
size (n) 

[3] Ghana Digital Financial 
Literacy Theory  

Examine digital 
financial 
literacy and 
financial 
behaviour  

Digital 
literacy, 
financial 
behaviour 

n=350 

[2] Uganda Saving 
Behaviour 
Theory 

Online banking 
usage, saving 
behaviour 

Quantitative 
survey 

n=342 

[4] Latin 
America 

Financial 
Behaviour 
Framework 

Budgeting 
behaviour, 
saving habits, 
spending 
control 

Quantitative, 
structured 
questionnaire 

n=557 

[5] Nepal Technology Perceived PLS-SEM n=410 
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Acceptance 
Model (TAM) 

usefulness, ease 
of use, mobile 
banking 
adoption 

[1] Malaysia Digital Banking 
Behaviour 

Digital banking 
services, saving 
discipline 

Quantitative 
survey 

n=280 

                     ​  
These studies included in the review were conducted within a diverse set of 
geographical contexts, theoretical standpoints, and methodological approaches 
related to online banking usage among university students. Boateng and Sekyi [3] 
pointed out the role of digital financial literacy. Kisibo [2] incorporated the Saving 
Behaviour Theory to study saving behaviour in Uganda and demonstrated how 
online banking helped reinforce financial discipline. Mendoza-Ávila et al. [4] relied 
on the Financial Behaviour Framework for the study of budgeting, saving, and 
spending control and contributed with a larger sample and a strong measurement 
scale. Pokharel [5] utilized the Technology Acceptance Model to explain the 
students' adoption of mobile banking based on perceived usefulness and ease of use. 
Meanwhile, Rahman and Karim [1] focused their study on digital banking services 
and saving discipline within the Malaysian context. 
  ​  
The selected studies consistently report the positive effects of online banking on 
enhancing saving habits, financial awareness, and budgeting behaviour. The 
powerful means for empirical insights into regularities in financial conduct include 
quantitative surveys, structured questionnaires, and PLS-SEM. Aggregately, several 
variables from those studies outline the contribution of online banking usage to the 
determination of financial management behaviour among university students. These 
are the bases for further discussion on the influence of students' financial decisions 
as shaped by behavioral, technological, and literacy-related factors. 
 
3.2​ Theoretical Implications 
  
This review enumerates the relevance of various behavioural and technological 
theories in explaining university students' adoption and usage of online banking 
platforms. It strongly verifies the Technology Acceptance Model, with perceived 
usefulness and ease of use found to influence the adoption of mobile and online 
banking across continuous student populations. The theory of saving behaviour has 
also been quite important. Students who regularly check their accounts and use 
digital saving tools are found better at saving money. The Digital Financial Literacy 
Theory explains the role of knowledge and skills in budgeting, spending, and saving 
decisions among students. The analysis of the assumptions collectively suggests that 
online banking serves a transactional tool and also a behavioural intervention that 
improves financial literacy and self-regulation. These augment traditional ideas of 
financial behaviour by highlighting psychological and technical factors that 
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affecting modern money management among young adults. This review contributes 
to the existing literature by integrating the Technology Acceptance Model, Saving 
Behaviour Theory, and Digital Financial Literacy Theory into a single framework 
for understanding students’ financial management behaviour. The findings suggest 
that online banking adoption is not only influenced by technology acceptance 
factors but also by financial knowledge and behavioural self-regulation. 
  
3.3​ Why Differences Exist 
  
These studies vary because of differences in the cultural contexts, technological 
infrastructures, and levels of financial literacy within the student groups under 
scrutiny. For example, students within technologically advanced environments are 
more likely to adopt online banking at a faster rate and use a greater range of 
services compared to others in less technologically advanced environments. In 
addition, there are differences in saving behaviors because students from 
lower-income backgrounds rely on online banking as a tool for tracking budgets, 
while other students use it more for convenience without any substantial impacts on 
their financial discipline. Variations in methods are also a consideration, such as 
cross-sectional designs versus structural equation modelling, and change the level of 
richness available within the behavioral insights. It is for these reasons that some 
studies observe rather strong positive impacts from online banking, while others 
yield mixed or weaker findings. The findings also provide practical implications for 
universities and financial institutions. Universities should strengthen financial 
literacy programmes and encourage students to use digital financial management 
tools. Financial institutions should develop user-friendly online banking 
applications and educational initiatives that promote responsible spending, 
budgeting, and saving behaviour among university students. 
  
3.4​ Limitations and Future Research 
  
This review has limitations because it is based on a small number of empirical 
studies, and thus the generalization of findings is limited due to reliance on only one 
database. All the included studies were published in English, possibly excluding 
relevant research undertaken in non-English-speaking regions. The majority of the 
studies also utilized a cross-sectional design, which offers limited observation for 
detecting long-term changes in financial behaviour. The future studies should 
employ the experimental designs capable of capturing how online banking use to 
affects financial behaviour over time. Comparing regions may also help us learn 
about cultural and economic factors that shape how students handle money online. 
The further investigation of advanced digital financial tools could also broaden the 
understanding of financial behaviour within an increasingly digital financial 
landscape. 
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4.​ CONCLUSION 
  
This review found that online banking positively influences financial management 
behavior among university students, particularly in saving, budgeting, and financial 
awareness. Digital financial literacy and perceived usefulness further strengthen 
these positive outcomes. Therefore, universities and financial institutions should 
continue promoting financial literacy and user-friendly digital banking services to 
support responsible financial behavior among students. 
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ABSTRACT – Peer pressure is increasingly influencing what young adults buy because the 
Internet is what they turn to most for learning, acceptance, and decision-making. Currently, 
peer cues outweigh the traditional advertisement because the Internet provides an 
opportunity for individuals to link up with others in a visible manner, including likes, 
comments, reviews, and sharing content. This article will use key theoretical perspectives 
related to the subject of peer-driven consumption behaviours of young adults by linking the 
Theory of Planned Behaviour, Social Influence Theory, Source Credibility Theory, and 
value perspectives contributed by consumers. A detailed analysis of existing empirical 
evidence related to the subject area will be synthesised using thematic analysis in order to 
identify key themes related to peer cues, psychological components, and web-based activity 
processes. Results indicate that peer influence is a factor which contributes positively to the 
aspiration of becoming a buyer. Psychological factors such as attitudes, trust, value, and 
credibility increase this impact. Reviews and content available on social platforms act as 
excellent examples of social proof. This impact may differ based on certain factors, 
including age, gender, culture, industry type, and the social platform being used. For 
example, Gen Z prefers visually engaging platforms, where the impact is always greater. 
This review highlights the importance of peer marketing, including genuine peer 
endorsement, social-media engagement, and user content campaigns, and offers a 
conceptual framework explaining the role of social-media peer influence on the 
psychological and technological aspects of young adults’ purchasing behaviours. 
Additionally, this article provides a methodology for studying peer marketing on the Internet 
in future research. 
  
 
Keywords: Social Media; Peer Influence; Purchase Intention; Young Adults; Digital 
Consumer Behaviour  
 
 
1.​ INTRODUCTION 
 
Young adults make their purchasing decisions based on social media peer 
influence which represents a critical business research concern both theoretically 
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and practically. The research investigates three social media influence 
mechanisms which previous studies demonstrated effectiveness but failed to 
establish standardized measurement methods. Previous studies proved that 
conformity to norms and injunctive norms are both associated with higher 
purchase intentions [1], [2]. Peer effects also influence food choices at the 
workplace [3]. The studies have shown that online reviews and brand image have 
essential roles in digital marketing outcomes [4], [5]. The results of research are 
not consistent because, while some studies point to the credibility of celebrities as 
the most important factor, others show that peer validation and communication 
provide better results. Research studies using hypothetical scenarios and regional 
samples also face obstacles when trying to achieve wide applicability. The 
research project will investigate how Southeast Asian young adults make buying 
decisions due to peer influence on social media regarding variations in product 
exposure and age. This research uses Theory of Planned Behaviour (TPB) and 
social influence theory to study digital environments without dependence on 
celebrity endorsement to deliver both theoretical insights and marketing strategies 
for peer-based market environments. 
  
1.1​ Objective 
 
The study explores how social media peer influence shapes the purchasing 
decisions of young adults in Southeast Asia. Focusing on conformity, digital 
validation and user-generated content provide social proof authenticity in an 
online environment. 
 
1.2​ Research Questions 
 
RQ1: ​To investigate the direct effort of social media peer influence on consumer 

purchase intention among young adults. 
 
RQ2: ​To determine the moderating role of product type on the relationship 

between peer influence and purchase intention. 
 
RQ3: ​To examine how generational differences within young adults influence the 

strength of peer-driven purchase intention. 
 
2.​ MATERIALS AND METHODS 
 
The study was carried out in the form of a systematic literature review, based on 
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. Studies on the social media peer influence and its effects 
on consumer purchase intention among young adults were identified using 
Scopus. The Boolean search string used was: ("social media peer influence" OR 
"peer recommendation") AND ("purchase intention") AND ("young adults" OR 
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"Gen Z"). Journal articles published in English between 2021 and 2025 and 
published in peer-reviewed journals were only considered. 
 

 

 Figure 1. PRISMA Flow Diagram 

Studies were included in the analysis if they were empirical, dealt with consumer 
attitudes, beliefs, peer influence, perceived value, and purchase intention in digital 
environments. Conceptual papers, non-consumer studies, and articles that did not 
relate to digital peer influence were not included. After screening titles and 
abstracts and assessing full text, 23 articles were included in the initial search. 
The selected studies were evaluated according to their relevance, theory, and 
methodology. Articles were coded with a compare and contrast matrix that 
included the theoretical framework, research context, key constructs, methods, 
findings, and limitations. Thematic analysis was used to analyze the coded data, 
which led to the identification of four main themes that were used to develop the 
conceptual framework. 
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Table 2. Compare-Contrast Matrix 
Study 
(Year) 

Theory/ 
Lens 

Country / 
Context 

Key 
Constructs 

Methods Main 
Finding 

Notes 
(quality/ 
limits) 

[8], 
(2024) 

Theory of 
social 
compariso
n process. 
Human 
Relations 

India, 120 
Urban 
Consumers, 
Coimbatore 
City. Social 
media and 
brand 
engagement 

Measured 
trust, 
attitude, 
norms, value, 
price, 
influencer 
impact, user 
content and 
brand 
engagement 
in the social 
media 
consumer 
decisions 

Mixed 
methods, 
questionnair
e, Principal 
Component 
Analysis, 
Regression, 
ANOVA 
T-test 

Electronic 
Word-of-M
outh 
(eWOM), 
the 
influence of 
social 
media 
influencers 
(SMI), and 
perceived 
trust 
significantl
y increase a 
consumer’s 
decision-m
aking 
process, 
which 
ultimately 
leads to 
purchase 
intention 

Limited to 
Coimbatore 
City, focus 
only on 
garment 
consumers 
and may not 
generalise to 
the broader 
populations 
or other 
sectors 

[7], 
(2025) 

Theory of 
generation
al cohort 
behaviour. 
Howe and 
Strauss  

India, 343 
Millennials 
and Gen Z 
consumers, 
Tamil 
Nadu. 
Dairy 
products 
and buying 
behaviour 

Measured 
attitude, 
brand 
loyalty, price 
sensitivity, 
health 
concern, 
convenience, 
product 
variety, 
social media 
influence, 
peer impact, 
and 
sustainability 
values in 
dairy product 
buying 
decisions 

Quantitative, 
questionnair
e, 
convenience 
sampling, 
regression 
analysis 

Peer 
participants 
significantl
y increased 
the buying 
behaviour 
of 
millennials 
and gen Z 
for Aavin 
dairy 
products 

Limited to 
Tamil Nadu 
region, uses 
convenience 
sampling and 
may not 
generalize to 
broader 
populations 

[4], 
(2024) 

Theory of 
Planned 
Behaviour. 
Ajzen 
(1991) 

South 
Africa, 203 
Female 
Millennials, 
Johannesbu

Measured 
attitude, 
purchase 
intention, 
celebrity 

Quantitative, 
questionnair
e, simple 
random 
sampling, 

Peer 
purchase 
intention is 
positively 
influenced 

Limited to 
South 
African 
female 
millennials, 
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Brand 
Equity 
Theory. 
Aaker 
(1991) 
Social 
Influence 
Theory. 
Bandura 
(2001), 
Kelman 
(1958) 

rg. Beauty 
products 
and 
influencer 
marketing 

credibility, 
celebrity 
attractivenes
s, brand 
loyalty, 
brand 
awareness, 
perceived 
quality, 
online 
customer 
reviews, and 
social media 
influence in 
beauty 
product 
decisions 

structural 
equation 
modelling 
(PLS-SEM) 

by online 
customer 
reviews, 
social 
media 
engagement
, and 
perceived 
credibility 
of celebrity 
influencers, 
with 
significant 
effects on 
consumer 
attitude and 
purchase 
behaviour 

focused on 
beauty 
products and 
may not 
generalize to 
other 
demographic
s or regions 

[6], 
(2025) 

Social 
Influence 
Theory. 
Bandura 
(2001),  
Kelman 
(1958) 
Social 
Learning 
Theory. 
Bandura 
(1977) 
Signaling 
Theory. 
Spence 
(1973) 

Spain, 202 
Gen Z 
participants 
aged 18-35, 
active 
social 
media 
users. 
Sustainable 
fashion 
consumptio
n and 
digital peer 
influence 

Measured 
digital 
communicati
on exposure, 
peer 
influence, 
sustainable 
attitudes, 
sustainable 
behaviours, 
brand 
perception, 
social 
validation, 
and 
environment
al concern in 
Gen Z 
fashion 
consumption 

Quantitative, 
cross-section
al survey, 
convenience 
and snowball 
sampling, 
correlational 
analysis 
using SPSS 

Peer 
purchase 
intention is 
positively 
influenced 
by digital 
communica
tion 
exposure 
and peer 
validation, 
with 
significant 
effects on 
sustainable 
attitudes 
and 
behaviours 
among Gen 
Z 
consumers 

Limited to 
Spanish Gen 
Z consumers, 
focused on 
sustainable 
fashion and 
digital 
engagement, 
and may not 
generalize to 
other age 
groups, 
cultures, or 
offline 
consumption 
contexts 

[5], 
(2023) 

Social 
Media 
Marketing 
Theory. 
Kim & Ko 
(2012), 
Keller & 
Kotler 
(2015) 
Brand 
Image 
Theory. 

India, 410 
social 
media 
active 
consumers 
from Delhi 
NCR. 
Social 
media 
marketing, 
brand 
image, and 

Measured 
social media 
marketing 
activities, 
brand image 
perception, 
purchase 
intention, 
consumer 
trust, 
satisfaction, 
online 

Quantitative, 
primary 
survey data, 
confirmatory 
factor 
analysis 
(CFA), 
structural 
equation 
modeling 
(CB-SEM) 
using 

Peer 
purchase 
intention is 
positively 
influenced 
by social 
media 
marketing 
via brand 
image, with 
significant 
mediation 

Limited to 
Indian social 
media users 
in Delhi 
NCR, 
focused on 
brand image 
and digital 
marketing 
and may not 
generalize to 
offline 
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Malik et 
al. (2016), 
Johnson et 
al. (2001) 
Purchase 
Intention 
Framewor
k. Martins 
et al. 
(2019), 
Shaouf et 
al. (2016) 

purchase 
intention in 
the 
consumer 
goods and 
digital 
marketing 
sector 

engagement 
behaviour 
and 
information 
sharing 
frequency 
across digital 
platforms 

AMOS, 
convenience 
sampling 

effects. The 
direct 
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According to the analysis, social media peer influence and digital marketing 
activities are important external factors that influence young adults' purchase 
intention based on the compare-and-contrast matrix. The results indicate that 
consumers are not only affected by formal marketing communications but also by 
recommendations from their peers, online conversations, and social interactions 
within digital platforms. The recurring patterns confirm the hypothesis that peer 
influence positively influences the purchase intention of consumers and guides the 
conceptual framework. 
 
3.​ RESULTS AND DISCUSSION 
  
3.1​ Theme A – Peer Influence & Social Norms 
 
Peer influence and social norms can be seen as consistently important predictors 
of purchase intention in young adults. For example, social media factors such as 
'likes', 'comments', 'recommendations', and actual peer behaviour tend to affect 
consumer behaviour, proving that cues from peers affect the actual intention to 
make purchases [1], [4], [6]. These verified facts support relevant significant 
behavioural theories such as the Theory of Planned Behaviour or Social Influence 
Theory, which  state  that  subjective  norms  can  affect  an  individual's  
behavioural intention. Nevertheless, the degree of peer influence can vary based 
on several factors surrounding the peer cues, nature of the online platform, and 
demographic characteristics of the online users. Peer influence was found to be 
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more significant in online settings because when people interact online, such 
interactions are viewed by all, and they occur frequently. 
 
3.2​ Theme B – Attitude, Trust, and Value Drivers 
 
In addition to perceived peer influence, various psychological factors are found to 
reinforce purchase intention. For instance, Ali and Naushad [5] as well as 
Rajalakshmi and Golden [7] discovered that consumers with favourable attitudes 
toward the brand or product are more likely to be converted into purchasing, 
particularly when adding further trusted peer endorsements. These variations arise 
mainly from the diversity of industries and particular groups of consumers 
analysed. Trust especially seems to matter more on the internet as consumers base 
trust largely on peer reviews and user opinions as they judge online credibility. 
The results indicate that the psychological factors complement peer influence in 
facilitating consumer confidence increases and risk perception decreases. 
   
3.3​ Theme C – Digital Peer Mechanisms 
  
The review recognises too that digital channels greatly increase the force of peer 
pressure. User-generated content, online reviews, peer interactions and social 
media interactions are the leading contemporary channels through which peer 
influence is disseminated. Work such as that of Macheka et al. [4] and Reshma 
and Selvam [8] demonstrate that online reviews, by their nature user generated 
content, are sources of peer information which tend to be particularly credible 
when compared to traditional advertising. These mechanisms have the 
characteristic of "social proof", i.e. that users use the behaviour of others to guide 
their own decision making. Content developed for Gen Z responds strongly to 
visuals and short form content, while older generations prefer detailed reviews. In 
general, the results provide support for the notion that digital peer interaction is 
critical in shaping young adults' consumer behaviour. 
 
3.4​ Theme D – Demographic & Contextual Moderators 
 
The influence of peers also impacts on demographics and context. Research 
reveals that age, gender and culture are interpreted by consumers. For instance, 
Macheka et al. [4] showed that female millennials of beauty markets are more 
impacted by peer endorsement whereas Rajalakshmi and Golden [7] found 
influence of authenticity and sustainability concern in Gen Z consumers. 
Situational factors, such as collectivist versus individualist cultures also determine 
the extent of peer influence. Peer effects in collectivist nations such as China and 
India, are stronger than in Western settings. Differences in methodological 
approaches, such as experiments versus surveys, also result in differences across 
studies. This suggests that peer norms are not uniform and their interpretation 

 

SPACE 125 
 
 



JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS) 
Vol. 25 No. 1: June 2026 

ISSN: 1675-2228 | E-ISSN: 2805-4369  

should be contextualized within the social, cultural and demographic 
characteristic of the target population. 
  
3.5​ Conceptual Framework 
 
  

 
Figure 2. Conceptual Framework for Social Media Peer Influence and Purchase 

Intention 
 

The conceptual framework illustrates how social media peer influence shapes 
young adults purchase intention. The results show that social media peer influence 
acts as the most critical factor regarding predicting attitude, trust, and perceived 
value. These models will in turn impact consumer purchase intention, which 
demonstrates how young adults make decisions when then are exposed to 
peer-forceful cues. This structure aligns with, for example, the Theory of Planned 
Behaviour, Social Influence Theory and value-based consumer models. 
  
Peer influence is as also a significant factor in establishing credibility, because the 
trust consumers place in peer-generated content frequently exceeds their belief of 
company’s marketing messages. Moreover, perceived value by showing the 
real-world uses cases, benefits and contentment through peer generated content. 
Purchase intention is influenced by attitude, trust and perceived value; consumers 
who form a good estimation, trust on information and perceive useful benefits 
tend to purchase the goods. Internet reviews and user-generated contents reinforce 
these relationships by magnifying the salience, credibility, and influence of peer 
actions in social networks. 
  
3.6​ Techniques and Tools Justification 
  
The use of a quantitative survey is suitable as it enables efficient collection of 
responses from a large sample of young adults, who are social media users. This 
technique is commonly used in equivalent studies and is appropriate for 
psychological constructs such as attitude trust, and perceived value. The use of 
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validated Likert-scale instruments increases the reliability, since such scales have 
already been applicated in peer influence and consumer behaviour studies. 

Online convenience sampling is appropriate for this sample since yound adults are 
the primary social media users. Regression analysis or SEM (Structural Equation 
Modelling) can be used to test the strength and significance of relationships that 
are hypothesised in the framework. SEM is particularly advantageous in that it 
can test several pathways at once and assess the fit of a model. Where the goal is 
to obtain qualitative interpretations, a thematic coding can be used in addition to 
quantitative findings to provide more complete views of digital peers' interactions. 
The methodological decisions are also consistent with work in the literature 
reviewed, again indicating the validity and comparability of results. 
  
4.​ CONCLUSION 
 
In conclusion, social media peer influence significantly affects young adults 
purchase intention. Understand this influence helps marketers design effective 
peer-based strategies and perceived value among consumers. These insights 
contribute to developing more authentic and engaging social media marketing 
approaches.  
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ABSTRACT - Sports performance analysis has become a critical element in achieving 
competitive success. Information derived from the analysis must be transformed into 
actionable strategies that improve team dynamics and gameplay. As demand for certified 
sports performance analysts continues to grow, there is an urgent need for specialized 
educational programs tailored to sports with specific technical and tactical demands. This 
paper proposes an exploratory framework for a Technical and Vocational Education and 
Training (TVET) course designed to certified sports performance analysts based on netball 
game model. Netball, a sport predominantly played by women in Malaysia, presents 
complex technical and tactical challenges that require specialized competencies in analytical 
skills and strategic thinking, especially in the high stake’s environment of contact-team 
sports. Based on netball game analysis the proposed courses within this exploratory 
framework emphasizes essential performance metrics such as shooting accuracy, passing 
efficiency, player positioning, decision-making under pressure, and offensive–defensive 
transitions. The main component of course are hands-on learning experiences allowing the 
students to analyse live or recorded game scenarios which support the development of 
practical skills needed for accurate and impactful analysis in real-world settings. With a 
strong foundation in big data analytics, the TVET course underscores the importance of 
certification in ensuring proficiency, consistency and reliability in sports analysis. By 
equipping analysts to address the specific demands of professional netball, this curriculum 
aims to elevate the quality and effectiveness of performance analysis in team sports, 
contributing to the border goal of cultivating a highly skilled workforce in the sports 
industry. 
  
 
Keywords: Certified Sports Performance Analysts; TVET Course Development; 
Performance Analysis; Netball Analysis; Hands-On Learning  
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1.​ INTRODUCTION 
  
Various options are available for obtaining tertiary education, with students 
choosing between technical and vocational education and training (TVET) 
institutions or higher education institutions. Although these two types of institutions 
represent different educational traditions, universities focusing on academic 
knowledge and TVET institutions on skills development for employability [1], both 
are essential for future development. Internationally, the trend of massification in 
higher education has transformed it from an 'elite' system into one that 
accommodates a larger number of students, particularly school leavers. This shift 
reflects a move away from a sole emphasis on transmitting academic knowledge, 
with a growing focus on skills development to enhance employability [1], [2]. In 
response to the demands of Industry 4.0, the Malaysian government has committed 
to rebranding its TVET sector under the initiative "TVET Malaysia." This initiative 
brings together TVET institutions from various ministries to adopt a unified 
approach, training young Malaysians with the necessary skills for a highly skilled 
technical workforce [3], including those needed in the sports industry. 

  
Equipping individuals with technical and practical skills has become increasingly 
vital in the sports industry. Kementerian Belia dan Sukan, (KBS) has taken a 
significant step by introducing Sports TVET at the Institusi Latihan Kemahiran 
Belia dan Sukan (ILKBS) to strengthen skilled talent within the national sports 
sector [4]. As an initial effort, TVET in the Malaysian sports industry has been in 
place since 2015, beginning with courses such as Sports Therapy and Massage, as 
well as Golf Caddy Services. Additionally, KBS is set to expand Sports TVET 
programs to include Sports Facility Construction and Maintenance, Motorsports 
Technology (both 4-wheel and 2-wheel), and Sports Photography. Furthermore, the 
KBS has agreed to transform the Institut Kemahiran Belia Negara (IKBN) Kuala 
Langat into the Institut Kemahiran Sukan Negara (IKSN) to accelerate the 
development of sports-focused TVET program. In addition, the KBS and 
Kementerian Kemajuan Desa dan Wilayah also agree to choose one of their TVET 
institutions will be transform into a training centre for TVET e-sports [5]. The 
special TVET e-sports program will include skills in journalism, e-sports 
commentary, broadcast production, team management, coaching, event 
organization, and technical work. 
  
The emergence of Artificial Intelligence (AI), Virtual Reality (VR), Augmented 
Reality (AR), data analytics, and other emerging technologies is transforming the 
landscape of sports training and performance analysis. These innovations provide 
athletes with advanced training environments that simulate real-world conditions, 
enhancing skill development. Moreover, real-time data visualization offers instant 
feedback on performance, helping athletes make immediate adjustments. These 
technologies also aid in preventing overtraining by monitoring and providing 
performance data in real time. During gameplay, AI and AR can deliver immediate 
visual feedback, supporting both players and coaches in making more informed and 
strategic decisions [6], [7]. As such, sport performance analysis has become a 
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crucial area of focus within the sports industry, particularly in the context of TVET, 
which should be explored further to meet the industry's evolving needs [8]. 
  
The objective of this article is to propose an exploratory TVET course framework 
tailored to the demands of the sports job market, specifically in the field of sports 
performance analysis. The exploratory framework is designed to develop certified 
sports performance analysts by integrating fundamental principles of performance 
analysis with practical skills in data collection, statistical tools, and reporting, 
applied to sport-specific contexts in real-world scenarios. This article uses netball as 
a case study to provide contextual insights applicable to team sports. It emphasizes 
incorporating internships, case studies, and project-based learning to ensure 
practical readiness for learners. Additionally, the article integrates a concept paper 
with example data derived from the performance analysis of a netball team 
competing at a regional-level competition. The data is presented and analysed to 
illustrate practical applications. By embedding data-driven insights into the 
curriculum, this exploratory framework addresses the evolving demands of the 
sports industry while fostering innovation and excellence in the field of 
performance analysis. 
 
1.1​ Performance Analysis in Sports 
 
1.1.1​ Sports in the Era of Industrial Revolution 4.0 
 
The era of digital transformation, driven by the integration of cyber-physical 
systems, the Internet of Things (IoT), artificial intelligence (AI), and big data 
analytics, has emerged across various sectors, including sports. This technological 
shift has revolutionized how sports are played, analysed, and managed. 
Advancements in smart wearable, real-time performance tracking, and AI-driven 
analytics have significantly enhanced athlete training, injury prevention, technical 
skills, tactical approaches, and game strategies. Sports scientists should seize these 
opportunities, while academia should capitalize on this evolution by expanding 
research and educational programs to create job opportunities at all qualification 
levels, including roles such as sports performance analysts. 
 
The integration of AI and data mining presents new opportunities for future research 
in sports analytics. Non-data scientists in the sports field should explore and 
understand the impact of AI and machine learning on game strategies, player 
performance evaluation, and injury prevention [9]. Additionally, emerging 
technologies and algorithmic advancements contribute to real-time tracking 
innovations and deep learning models for performance prediction [7]. The 
incorporation of wearable and IoT devices has further improved real-time data 
collection, allowing for precise monitoring of player workload and biomechanics, 
which significantly aids in injury prevention, performance enhancement, and 
strategic planning in competitive sports. With the ability to automate data collection, 
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improve predictive modelling, and support decision-making [7], [9], the Fourth 
Industrial Revolution (IR 4.0) empowers athletes, coaches, and management teams 
to elevate their approach to game intelligence, data-driven decision-making, and 
overall performance optimization [10]. 
 
However, despite the increasing influence of AI, challenges such as data privacy, 
computational complexity, and model interpretability continue to be significant 
concerns [7]. Therefore, it is essential to prioritize the development of ethical AI 
frameworks, enhance algorithmic transparency, and promote interdisciplinary 
collaboration between data scientists and sports professionals. These aspects should 
be emphasized when designing curricula to certify computational experts and sports 
performance analysts. 
 
1.1.2​ Performance analysis in Netball 
 
Netball is a highly popular sport among Malaysian women [11]. It is an intermittent, 
court-based sport characterized by high-intensity multidirectional movements, 
interspersed with short periods of lower-intensity activity [12]. The game consists of 
seven players, each occupying a specific position on the court, which requires a 
unique combination of physical demands and technical capabilities [13]. 
 
Performance analysis has been conducted to explore various aspects of netball, 
including match-play movement characteristics, passing network characteristics, 
technical performance and tactical behaviour, style of play, skill expertise, physical, 
physiological and positional demand, and critical indicators of success in netball 
[12], [13], [14]. These perspectives are primarily used to provide feedback to 
coaches, players, and other stakeholders to support the achievement of specific 
objectives. These studies indicated that the performance analysis research in netball 
already incorporates the IoT, AI, and big data analytics and applied smart wearable, 
real-time tracking, and AI-driven analytics to improve various aspects such as 
training, injury prevention, movement sequences, technical and tactical skills, and 
game strategies. Findings from above studies offers a foundational understanding of 
the challenges related to performance analysis in netball and serves as a guide for 
developing a curriculum for sports performance analysts in team sports 
competitions. 
  
The diverse perspectives on performance analysis in netball illustrate the need for a 
comprehensive framework that not only enhances the quality of performance 
analysis in team sports but also contributes to workforce development within 
Malaysia’s sports industry. An example of embedding performance analysis 
concepts can be seen in the data derived from a netball team competing in a 
regional-level competition. The findings highlight the significant contributions of 
data analytics in improving team strategies, enhancing player performance, and 
supporting decision-making during competitions. 
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2.​ MATERIALS AND METHODS 
  
The research consists of two stages. Stage 1 involves exploring information related 
to sports performance analysis from a TVET perspective. Stage 2 involves video 
performance analysis of a selected netball team. As the study focuses on exploring 
the potential of sports performance analysts as a TVET-related job scope, 
information was gathered from various sources, including literature, news articles, 
webpages, academic writings, and informal discussions with TVET and sports 
experts during Stage 1 of the study. The gathered information was then synthesized, 
and ideas were constructed to identify important courses or modules and to form the 
basic structure of the exploratory framework. 
  
In the second stage of study, a selected team of 12 netball players, aged between 20 
and 35, competing in a regional netball tournament was recorded. The team 
participated in four games but was eliminated in the group stage, failing to advance 
to the next round. The recorded videos have a total duration of approximately 30 
minutes, with each match consisting of two 15-minute quarters and a 3-minute 
interval between them. While various video analysis methods can be used to assess 
performance, this study manually analysed the footage. The purpose of manual 
analysis is to establish a fundamental understanding of performance assessment 
using basic skills before integrating current or emerging technologies. Findings 
from both stages are integrated to structurally form the exploratory TVET sports 
performance analysis framework, which consists of proposed suitable courses and 
modules tailored to current industry demands. 
 
3.​ RESULTS AND DISCUSSION 
  
3.1​ Stage 1 – Exploring sports performance analysis from a TVET 

Perspective 
  
Based on information exploration, a basic understanding of sports performance 
analysis and the job scope is essential for developing courses to certify sports 
performance analysts. The courses or modules should include both theoretical and 
practical components, with an emphasis on using technology and systematic 
methods to analyze the technical and tactical aspects of different types of sports. 
Understanding the nature of the sport, whether it is categorized as team, racket, 
invasion, target, combat, or other types, is fundamental for developing the structure 
of sports performance analysis variables. Consequently, the ideas constructed from 
this stage require further investigation using real performance data. For this 
purpose, a netball game was used as the case study in this research. 
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3.2​ Stage 2 – Netball video performance analysis 
  
The analysis begins by evaluating the team's Centre Pass (CP) performance in each 
game. The team demonstrated strong CP execution, successfully converting them 
into goals in the first and second games as shown in Table 1. However, their 
performance significantly declined in the third game, preventing them from 
advancing to the next round.  ​  
 

Table 1. Centre Pass Performance on Each Game 
Center 

pass 
(CP) 

1st Half 2nd Half Score Result CP to a 
successful 

goal Win Lost Successful 
Turnover 

Win Lost Successful 
Turnover 

Game 1 3 3 2 3 2 2 10 Draw 10/11 
(90.9%) 

Game 2 3 2 1 3 3 3 10 Lost 10/11 
(90.9%) 

Game 3 2 4 1 2 5 0 5 Lost 5/13 
(38.5%) 

  
The analysis of shooting accuracy among the shooters reveals that two players 
maintained a strong performance with accuracy above 80%. Although one shooter 
recorded a lower percentage, overall, all shooters achieved an accuracy rate 
exceeding 80% as shown in Table 2. An analysis was also conducted to assess the 
faults committed by each player as shown in Table 3 and the turnovers that occurred 
when the team lost possession before attempting a shot as shown in Table 4. The 
results indicate that obstruction and contact penalties were the most frequent faults 
leading to loss of possession. Additionally, the analysis of turnovers across the three 
games identified various causes, including errors (e.g., stepping, held ball, offside, 
breaking), intercepts by the opposing team, and poor passes (e.g., overthrown or 
misdirected passes). 

  
Table 2. Shooting Accuracy of Players throughout the Game 

Player Position Goal Attempt Goal Percentage of goal 
accuracy 

Player 1 GS/GA 20 17 85% 
Player 2 GA 5 4 80% 
Player 3 GS 6 4 67% 
TOTAL GS/GA 31 25 81% 

  
Table 3. Types of Faults by Players 

Player Position Contac
t 

Obstruction Offside Breaking Turnover 
(bad pass) 

Player 1 GS/GA   2     3 
Player 2 GA/C 1 2   1 10 
Player 3 GS   1     1 
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Player 4 C/WA         7 
Player 5 WA/WD 2 4 1 1 3 
Player 6 WD/GD 3 1     3 
Player 7 GD/GK         1 
Player 8 GD/GK 1 3     3 
Player 9 C/GK 1 1     6 
Player 10 GK 1 5     1 

 
Table 4. Types of turnovers (loses possession) 

Types of turnovers Game 1 Game 2 Game 3 TOTAL 
Pass intercepted (‘clean 
interception’) 

3 4 7 14 

Poor passing (Outball, Short 
pass) 

10 8 4 22 

Dropped ball (replay) 1 - - 1 
Held ball - - 2 2 

  
Overall, the findings from the analysis offer valuable insights for the coach and 
management team regarding key technical skills and tactical behaviours that require 
improvement. Additionally, further analysis of the opposition's footage could be 
utilized to strategically refine game tactics for future competitions, as this 
tournament is held annually. 
  
3.3​ Proposed an Exploratory TVET Framework  
  
This section presents a proposed TVET course structure based on information 
exploration activities, with a focus on team sports, specifically netball. The 
objective of this exploratory framework is to develop skilled sports performance 
analysts with expertise in data interpretation, technological proficiency, and 
sport-specific knowledge. Figure 1 illustrates the initial concept of the exploratory 
framework, derived from literature and data-driven insights on netball performance 
analysis. 
 
A sports performance analyst can be defined as a professional who applies sports 
analytics techniques to extract meaningful insights from data. They serve as 
interpreters, converting raw statistics and patterns into valuable information that 
coaches, players, and organizations can use to enhance performance. Their role 
involves various key responsibilities, including data collection through software, 
wearable devices, or manual observation, as well as organizing and refining datasets 
for further analysis. Performance analysts then apply statistical methods to interpret 
this data, presenting their findings through reports, graphs, and visualizations. 
Additionally, they provide strategic recommendations, such as tactical adjustments 
based on opponent analysis or identifying areas where individual players or teams 
need improvement. Many analysts specialize in specific areas of sports 
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performance, such as offensive strategies, defensive structures, or player workload 
management. 
 
In netball, for instance, a sports performance analyst may identify a recurring issue 
where a team frequently loses possession during the second phase of the centre pass 
[12]. By analysing data trends, they can suggest targeted drills and strategies to 
improve player decision-making and positioning in this critical phase of play. Such 
insights help teams address weaknesses, refine game tactics, and enhance overall 
performance. The role of a sports performance analyst extends beyond just 
identifying problems; they also contribute to developing data-driven solutions that 
directly impact gameplay efficiency and effectiveness. 
 
To successfully integrate data-driven decision-making in netball, performance 
analysts must collaborate closely with coaches, players, and management teams. 
This partnership ensures that insights derived from data influence essential aspects 
such as game strategies, training programs, and injury prevention measures [12], 
[13], [14]. Real-time performance tracking [12], [14] allows coaches and players to 
make informed adjustments during matches, while management can leverage data 
for long-term strategic planning. By fostering a unified approach, teams can fully 
utilize analytics to optimize performance, enhance training methodologies, and 
minimize injury risks. Ultimately, the synergy between performance analysts and 
other stakeholders is crucial for maximizing the benefits of data in the evolving 
landscape of modern netball. 
  
In addition, sports performance analysts have strong potential for future 
employment, as several institutions require this expertise. In Malaysia, sports 
performance analysts are needed at the National Sports Institute (Institut Sukan 
Negara) to analyze various types of sports with different rules and competition 
structures. As soccer is the most popular sport in Malaysia, sports performance 
analysts are also needed at state-level and professional football associations. 
Moreover, sports performance analysts serve in the Malaysian Badminton 
Association and Malaysian Archery Association, providing informative feedback to 
coaches and players. The demand for these jobs is further supported by the 
establishment of professional associations at the Asian level (e.g., International 
Society of Performance Analysis of Sport Asia – ISPASA) and at the international 
level (e.g., Association of Sport Performance Analysts – ASPA), highlighting the 
recognized need for certified sports performance analysts in the global sports 
industry.  
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Figure 1. Proposed exploratory TVET course framework based on a netball 
performance analysis model 

 
 
4.​ CONCLUSION 
  
The exploratory framework emphasizes the role of data-driven insights in designing 
effective TVET programs for sports performance analysts. Collaboration between 
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TVET institutions, sports organizations, and technology providers is essential to 
ensure that curricula remain aligned with industry developments. Continuous 
updates to training programs will help performance analysts stay ahead of emerging 
trends, equipping them with the necessary skills to adapt to the evolving landscape 
of sports analytics. 
  
To successfully implement a performance analysis program and develop expert 
sports performance analysts, the initiative must involve Industry Lead Bodies 
(ILBs). Additionally, the skill certification curriculum will be overseen by the 
National Occupational Skill Standards (NOSS) under the Jabatan Pembangunan 
Kemahiran (JPK) (Department of Skills Development), which operates under the 
Ministry of Human Resources [15]. This exploratory certification framework will 
ensure that aspiring sports performance analysts receive formal recognition of their 
skills, further strengthening their professional credibility and employability in the 
sports industry. 
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ABSTRACT - In 2022, Universiti Teknologi Malaysia (UTM) demonstrated significant 
strides towards sustainability, evident through its notable rankings in the UI Green Metrics 
and THE Impact Ranking. UTM secured the 13th position among Malaysian universities in 
the UI Green Metrics and attained first place in Sustainable Development Goals (SDGs) 7 
and 9 categories in Malaysia according to THE Impact Ranking. These international rating 
systems serve as valuable tools for evaluating and ranking green campuses based on diverse 
sustainability criteria, highlighting the pivotal role of such assessments in fostering 
environmental stewardship within academic institutions. Building upon these achievements, 
efforts to enhance sustainability at UTM must be intensified to cultivate a robust green 
campus culture in alignment with the objectives of the Malaysia Green Technology Master 
Plan 2017–2030. The objectives of this study are to identify existing green initiatives and 
their challenges at Universiti Teknologi Malaysia Kuala Lumpur (UTMKL). A 
comprehensive method involving interviews and site visits has been undertaken. This 
includes interview session with UTM Campus Sustainability (UTMCS) and UTMKL 
Jabatan Harta Bina to gather information on various sustainability initiatives such as 
recycling centres, solar systems, micromobility, rainwater harvesting systems, sustainability 
assessment reports, EV charge stations, urban gardens, and LED lamp installations. By 
identifying existing green initiatives and their challenges, this study proposes solutions and 
approaches to further advance sustainability initiatives at UTMKL and foster a thriving 
green campus culture. Through interdisciplinary collaboration and stakeholder engagement, 
UTMKL is poised to lead the way in sustainable campus development, contributing to 
Malaysia's broader sustainability goals. 
  
 
Keywords: Green Campus; Green Initiatives; Sustainable Development 
 
 
1.​ INTRODUCTION 
  
According to Gholami et al. [1], in response to the call of the 17 Sustainable 
Development Goals (SDGs) aimed at "Changing Our World," Higher Education 
Institutions (HEIs) play a crucial role in achieving sustainable development [1]. 
Concurrently, they are instrumental in fulfilling the primary objective of Malaysia's 
Green Technology Master Plan 2017-2030, which emphasizes enhancing 
sustainability in close collaboration with higher education institutions through 
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university centres of excellence. This highlights the pivotal role of education, 
particularly among young people, in fostering sustainable green development. 
Consequently, the implementation of green initiatives within higher education 
institutions becomes imperative to ensure ongoing sustainability. 
  
The Green Campus initiative represents an open approach to implementing green 
development within universities. As suggested by Maria Dimova & Stirk [2], such 
an initiative can yield long-term benefits by facilitating continuous environmental 
improvement within the campus community [2]. This can be accomplished through 
educational initiatives and the execution of projects aligned with various themes, 
including settings and infrastructure, energy and climate change, waste 
management, water conservation, transportation, and education. Also, it serves as a 
platform for advancing the SDG agenda and educating the next generation about the 
significance of sustainability initiatives, which will have an enormous impact on 
people, the environment, and the economy. 
  
UTM has established the UTM Sustainability Blueprint 2030 in order to provide 
clear direction and contribute significantly in developing sustainable campus [3]. 
UTM demonstrated significant progress in sustainability, as reflected in its 
commendable rankings in the UI Green Metrics and THE Impact Ranking [4],[5].  
The emergence of a rating tool enables universities to incorporate sustainable 
concepts into their operations within the framework of Sustainability Environmental 
Assessment (SEA). Consequently, universities can engage in more proactive 
competition to elevate the sustainability standards on their campuses. Moreover, this 
rating tool is founded upon a framework encompassing concepts such as 
environment, economy, equity, green building, and education for sustainable 
development (ESD) [6].  Hence, the endeavours aimed at cultivating a green 
campus and fostering a green campus culture among UTMKL campus residents 
represent the zenith of research. These efforts enable UTMKL to assess the 
implemented green initiatives and increase the level of awareness regarding green 
campus culture among its residents, as a study by Sadeli et al. [7] showed that the 
level of green awareness implementation perceived by students on the UTMKL 
campus was at a moderate level [7]. Simultaneously, they empower the institution to 
propose enhancements to green initiatives, thereby ensuring that participation and 
outcomes in sustainability endeavours attain the status of a recognized green 
campus. 
 
2.​ MATERIALS AND METHODS 
  
Interviews and site visit were conducted with multiple stakeholders to ascertain the 
green initiatives undertaken at UTMKL. Additionally, the interviews aimed to 
identify any challenges encountered in implementing these initiatives and solicit 
suggestions for future improvements in campus sustainability. This includes site 
visit to UTM Campus Sustainability (UTMCS) and UTMKL Jabatan Harta Bina. 
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Interview sessions with Mr. Mokhtar, a civil engineer at the UTMKL Jabatan Harta 
Bina, and Prof. Assoc. Ir. Dr. Shamsul Bin Sarip, the deputy director of UTM 
Campus Sustainability (UTMCS) was conducted to gather information on various 
sustainability initiatives in UTMKL campus. Site visit includes UTM solar carpark 
system and rainwater harvesting system in MJIIT building. The findings from this 
initial investigation are pivotal in recognizing the efforts towards developing a green 
campus and engaging students, as well as obtaining input from stakeholders on 
enhancing green awareness on campus. 
 
3.​ RESULTS AND DISCUSSION 
  
Following the data collection and site visits, eight green initiatives have been 
identified at UTMKL, as visually represented in Figure 1. These include: 
  

1.     Solar carpark system 
2.     Rainwater harvesting system 
3.     Micromobility 
4.     Sustainability assessment (UTM Green Leaf) 
5.     Re-fabricate recycling 
6.     Installation of LED lamps 
7.     EV charging stations 
8.     Digital urban garden 
 

There are 70,640 square feet of solar panels installed on top of the parking lot at 
UTMKL. With 3283 panels installed, the total installed capacity of the panels is one 
megawatt and 3440 KWH of energy is produced on average each day. This solar 
panel has been made from silicon. The silicon atoms' electrons will excite with the 
photons when the sun's rays hit the panel, creating an electric current. After leaving 
the panel and entering the inventor, the direct electric current (DC) will change into 
alternating current (AC). The generated AC will first pass via a transformer to 
increase its voltage to 11 kV, after which it will enter the TNB distribution grid 
directly. 
 
A rainwater harvesting system is a technological innovation that gathers 
precipitation from various surfaces, such as highways, man-made sheet runs, 
rooftops, and catchment areas, in order to preserve water. Then, it will proceed 
through the steps of storing, purifying, and supplying water to the following system. 
The rainwater harvesting systems in UTMKL are only used in the UTMKL mosque 
and the MJIT building. Rainwater will be gathered via the roof and directed towards 
the water storage section at the structure's base. The rainwater collection system will 
power the toilet flush system, and this has led to water savings at UTMKL and a 
decrease in water expenses. 
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Figure 1. Green Initiatives in UTMKL 
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One of UTMKL's initiatives to meet the SDG's demand for net-zero emissions is 
micromobility. It's a recent addition to the campus's green initiatives. Micromobility 
describes light, compact vehicles like electric scooters or bicycles. This vehicle can 
only be used by one person at a time and has a speed limit of 25 km/h. BEAM is an 
electric scooter used at UTMKL. The university community, particularly students, 
uses these scooters to get around the campus instead of using big cars that can emit 
more greenhouse gases when they travel from place to place. Therefore, the 
UTMCS is making an effort to support this net-zero carbon endeavour. 
  
An eco-friendly project called Refabricate Recycle encourages the recycling of 
items including shoes, purses, clothing, and other items. The UTMKL Residence is 
host to this recycling facility. The goal is to educate students on better ways to 
handle their used clothing and to encourage people to discard old clothing. Working 
with DRB-HICOM has also resulted in this ecological project. All recyclable 
materials will be given to charitable organizations. The most recent green project 
implemented at UTMKL is the EV Charge Station. This station is situated in the 
parking lot of the UTMKL Residence. This may encourage initiatives to encourage 
more people on campus to drive electric vehicles. This is due to the fact that the 
presence of this EV charging station will raise public awareness of the benefits of 
using electric vehicles and strengthen efforts to reach net zero emissions. 
  
One of UTMKL's energy-saving initiatives is the installation of LED lighting. LED 
lights are widely recognised for their effective energy-saving features. Therefore, it 
can more successfully reduce the rate of electricity use. We can observe that LED 
lights have been installed in the student lounge building at UTMKL. This is the 
study area with an open space where it is installed. Since the area is designed to be 
open, sunlight is the primary source of light, and LED lights are only used when the 
light becomes dim. As a result, the lights will only be on when the area is 
completely dark. As we can see, this green approach contributes significantly to 
energy savings. 
  
Among the green efforts that the UTMKL campus community is rarely aware of is 
the digital urban garden at Sungai Bunus, located in Kuala Lumpur city centre. It's 
an attempt to preserve the environment for future generations. The development of 
1,114 square metres is the responsibility of UTMKL and other stakeholders. This 
effort aims to contribute to the current SDG agenda and cultivate a love of the 
environment within the local community. There are many different kinds of herbs in 
the UTMKL garden, and we are working on a digital garden where visitors can 
learn more about the plants by just scanning the QR code. There was also 
UTMCS-cultivated kelulut honey in this garden. 
  
UTM Campus Sustainability (UTMCS) also introduced the sustainability evaluation 
report in order to address the campus sustainability agenda. Another name for this 
assessment is Green Leaf, whereby each department must take part and submit a 
sustainability assessment for their green initiatives every year. With this assessment, 
the UTMCS is better able to support actions leading to true sustainability and may 
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also utilize it as a sustainability database to improve the present system. 
Furthermore, this practice has the potential to encourage new green initiatives or 
enhance existing ones. The department profile, management, education and 
innovation, community, environment, and well-being are the six key components of 
this report. The UTMCS will assess each of these factors and give the department 
an award for their diligent efforts in advancing the campus sustainability goal [8]. 
  
Based on the insights gathered from the interview sessions with Mr. Mokhtar, a civil 
engineer at the UTMKL Jabatan Harta Bina, and Prof. Assoc. Ir. Dr. Shamsul Bin 
Sarip, the deputy director of UTM Campus Sustainability (UTMCS), several issues 
have been identified in the implementation of green efforts. These challenges 
include: 
  

1.     Lack of awareness from stakeholders 
2.     Insufficient financial support 
3.     Limited space for installing solar panels 
4.     Maintenance issues 

  
At Universiti Teknologi Malaysia Kuala Lumpur, the primary barrier to 
implementing green projects is a lack of awareness among the stakeholders. This is 
the point at which the majority of campus community, particularly UTMKL 
students and employees, are unaware of the significance of sustainability to the 
university. They show less interest and are unaware of the numerous advantages this 
green initiative offers. Since the majority of them lack prior experience in 
sustainability education, it can be challenging to raise their awareness of and 
encourage their participation in campus sustainability initiatives. They are also 
unable to completely engage in this green effort due to their hectic schedules. 
  
The second obstacle preventing green program from being implemented is a lack of 
funding. The financial issue is not a major concern; yet, none of these projects had 
an allocated budget to guarantee its long-term viability. Majority of these green 
initiatives only seek to get funding from scholars who also wish to start green 
programs. Furthermore, issues of budget for maintenance can arise from having to 
buy replacement parts for systems like the rainwater harvesting system where the 
more expensive and distinct components are needed, particularly for green 
technology in comparison to standard construction.  
  
Furthermore, there is issue related to the rainwater harvesting system where there is 
no information that has been gathered to determine the volume of water kept in the 
rainwater collection tank. This makes challenging for them to analyse the 
percentage of used water and determine how beneficial it is to use this rainwater in 
an attempt to reduce water usage. Consequently, this issue must be priority as the 
effort will continue to be ineffective without the data. 
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Lack of space for solar panel installation is one of the challenges in implementing 
green initiatives. According to Encik Mokhtar, initially there was a suggestion to 
open another solar farm, such as in the car park near the UTMKL Mosque. 
However, there is no suitable area for the proposal because of the lack of place and 
space on the UTMKL campus. Therefore, the university needs to identify other 
alternatives to implement the green technology. This finding supports a study by 
Gholami et al. [1], which states the university’s limited space and resources are 
some of the challenges faced in implementing the green projects on campus.  
  
Base on the finding above, the reality that every project, particularly those focused 
on sustainability, encounters its own set of challenges. Consequently, prioritizing 
the resolution of these issues becomes crucial to ensuring the successful 
implementation and sustainability of green initiatives. Consequently, future research 
can examine and discover information regarding the reasons behind the lack of 
awareness among campus community in the current green initiatives, as well as 
improvements in terms of data collection for a system and creating new ideas for 
green initiatives based on this campus's unique environmental features. For 
example, the development of green rewards apps for green initiatives is reliable in 
increasing green awareness in the campus community [9]. This could help create a 
more sustainable green program and raise the bar for UTM's green campus ranking 
globally. Through innovation, interdisciplinary collaboration and stakeholder 
engagement, will lead UTM in sustainable campus development.  
  
4.​ CONCLUSION 
  
In conclusion, this research has successfully identified the green initiatives 
implemented at Universiti Teknologi Malaysia Kuala Lumpur. The initiatives 
include solar panels, rainwater harvesting systems, micromobility solutions, EV 
charge stations, sustainability assessment reports, LED lamp installations, and 
re-fabrication recycling programs. Additionally, the project has shed light on several 
challenges faced in the implementation of these initiatives, such as the lack of 
stakeholder awareness, financial constraints, space limitations, and maintenance 
issues. Valuable insights have been gained regarding green initiatives. One key 
takeaway is the overarching goal of these efforts, such as striving for net-zero 
carbon emissions. This highlights the importance of sustainable practices and the 
commitment to achieving environmental goals within the university community.  
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	1.1.3​Active Learning and the ICAP Framework 
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	2.​MATERIALS AND METHODS 
	2.1​Research Design 
	Quantitative research design is used in this research to evaluate the relationship between instructional video design and students’ active learning behaviour based on CTML and ICAP frameworks. The independent variables used in this study were constructs drawn from CTML. Meanwhile, the dependent variables drew constructs from the ICAP framework for active learning behaviours. 
	2.2​Research Framework 
	The conceptual framework used in this study was mapped from Mayer’s Cognitive Theory of Multimedia Learning (CTML) [3] and Chi and Wylie’s ICAP framework [4]. The CTML principles were the groundwork of the independent variables’ constructs for the seven instructional video design elements: length and structure, visual aids, on-screen text, instructor presence, guiding messages and questions, examples and scenarios, and audio or delivery style. Moreover, the dependent variables’ constructs were derived from the ICAP framework, concentrating on the active learning behaviours across three engagement levels: active, constructive, and interactive. 
	 
	Figure 1. Conceptual Framework Integrating CTML and ICAP Frameworks 
	Based on the theoretical foundations of CTML and the ICAP framework, as well as empirical findings from prior studies on instructional video design, this study proposes the following hypotheses. These hypotheses aim to examine both the relationships and predictive influence of instructional video design elements on different levels of student engagement. 
	H1: ​There is a significant relationship between instructional video design elements and active learning behaviours among SPACE UTM students. 
	H2: ​Each instructional video design element significantly predicts students’ active learning behaviour levels. 
	H3: ​Guiding messages and questions, examples and scenarios, and instructor presence are the strongest predictors of constructive and interactive learning behaviours. 
	2.3​Population and Sampling 
	The population for this study consists of all active students enrolled in SPACE UTM programmes. Students should have experience of using instructional videos as part of their learning activities. A stratified random sampling approach was used to draw samples from this population that were considered representative of various study levels from different academic programmes. The distribution process includes inviting students to participate voluntarily through an online survey using Google form. SPACE UTM holds 4,939 students as its population number and minimum number of 354 students were drawn as the target samples based on Krejcie and Morgan’s table [14] to ensure the stability of sample representativeness and sufficiency in the statistical analysis process. 
	2.4​Instrument Development 
	The development of questionnaires used in the survey were based on the explained conceptual framework drawn from CTML and ICAP theories. The survey instrument included 39 items and were divided into three sections: Section A, Section B, and Section C.  
	Section A: Collected data on students’ demographic information. There are 4 items presented in this section.  
	Section B: Collected data on students’ perceptions of the seven instructional video design elements derived from CTML. In this section, 26 items were used to collect the students’ perception. 
	The seven instructional video design elements derived from CTML that acted as the independent variable in this research project are: length and structure (3 items), visual aids (3 items), on-screen text (4 items), instructor presence (5 items), guiding messages and questions (5 items), examples and scenarios (3 items), and audio or delivery style (3 items). 
	Section C: Collected data on students’ three levels of active learning behaviour drawn from the ICAP framework where in this section, 9 items were presented. 
	Meanwhile, the three levels of active learning behaviours (ICAP) mentioned and acted as the dependent variable in this research are: Active Learning (3 items), Constructive Learning (3 items), and Interactive Engagement Learning (3 items). 
	Short descriptions were included before each section to ensure that students could interpret instructional videos and active learning consistently. Passive behaviour was not included as a measured construct because it represented a lack of engagement and included simple observation without cognitive effort, making it unsuitable for item based measurement [4]. This approach supports the decision to measure only the three engagement levels that could be captured accurately in a questionnaire. 
	Items were generated through a combination of adopted, adapted and constructed statements. Adopted items were taken directly from prior research when found to be clearly aligned with the study constructs. Adapted items maintained the original meaning of previous work but were reworded to improve clarity and fit the context of SPACE UTM learners. Constructed items were developed by the researcher to address aspects not fully covered in existing instruments, supported by CTML and ICAP theories. This ensured that all constructs were adequately represented. 
	A four-point likert scale (Strongly Disagree, Disagree, Agree, Strongly Agree) was used for the pilot and actual study. The neutral option was removed to avoid bias and to obtain better insights of the study [15]. The suitability of the instrument’s content was validated by an expert with an Educational Technology background related to the field of this study. The items were reviewed and checked for its relevance, clarity, and suitability. The pilot testing process was prepared to test the reliability of the validated instrument before conducting it on the actual study. 
	2.5​Data Collection Procedure 
	The data collection procedure started with pilot study involving 60 UTM students to assess internal consistency and item clarity. Each construct was tested through Cronbach’s alpha and its reliability achieved values above 0.70 which indicates good reliability [13]. The whole instrument was reliable at 0.981 which indicated that the items were internally consistent, suitable, and ready to use for the actual data collection. The survey was distributed online to SPACE UTM students through email, Whatsapp groups, and eLearning platforms using Google Form for both pilot & actual study. The participation of the study was voluntary. Students were informed on the purpose of the study and also the confidentiality assurance of participation. Meanwhile, 422 respondents were collected for the actual study from 1st December 2025 until 14th December 2025. 
	2.6​Data Analysis 
	The Statistical Package for the Social Sciences (SPSS) was used to analyse data gathered. Descriptive statistics (mean and standard deviation): Summarised student perceptions of video design and active learning behaviour. Inferential statistics (Pearson’s correlation and multiple regression): Tested the relationship strength and direction between variables using a correlation analysis. Meanwhile, regression analysis verified which design elements most profoundly foresaw active, constructive, and interactive engagement among SPACE UTM students. 

	3.​RESULTS AND DISCUSSION 
	3.1​Descriptive Statistics Analysis 
	 
	3.2​Correlation Analysis 
	Pearson correlation analysis was conducted to examine the relationships between instructional video design elements and students’ active learning behaviours. The results indicated that all instructional video design elements were positively and significantly correlated with active, constructive, and interactive learning behaviours. All correlations were statistically significant at the 0.01 level as shown in Table 2. 
	Overall, the strength of the relationships ranged from moderate to strong, with correlation coefficients ranging from r = 0.453 to r = 0.783. The strongest associations with Active Learning behaviours among the instructional video design elements were Guiding Messages and Questions, Examples and Scenarios, and Instructor Presence. In particular, Guiding Messages and Questions showed a strong positive relationship with Active Learning (r = 0.701), Constructive Learning (r = 0.687), and Interactive Engagement Learning (r = 0.577). 
	Instructor Presence was also strongly correlated with all three engagement dimensions, especially with Constructive Learning (r = 0.663) and Active Learning (r = 0.660). Similarly, Examples and Scenarios exhibited strong positive relationships with Active Learning (r = 0.680) and Constructive Learning (r = 0.655).  
	3.3​Regression Analysis 
	To determine which instructional video design elements significantly predicted active learning behaviours in students, multiple regression analysis was conducted. Active learning, Constructive learning, and Interactive engagement learning were separated and grouped as three regression models which then tested as the dependent variables. Meanwhile, all the seven instructional video design elements were treated concurrently as predictors for each regression model. The results are as shown in Table 3. 
	3.3.1​Predictors of Active Learning 
	The result showed that the Active Learning regression model was statistically significant (F(7, 414) = 80.855, p < 0.001). This further highlighted that the variance result for active learning was at 57.0% (Adjusted R² = 0.570). Guiding Messages and Questions appeared as the strongest predictor of Active Learning (β = 0.265, p < 0.001). This was then followed by Audio or Delivery Style (β = 0.247, p < 0.001) and Examples and Scenarios (β = 0.144, p = 0.018). Meanwhile, other elements did not make a significant distinctive contribution. 
	 
	3.3.2​Predictors of Constructive Learning 
	Meanwhile, the Constructive Learning regression model was also significant, displaying results at F(7, 414) = 75.948, p < 0.001, justifying 55.5% of the variance result (Adjusted R² = 0.555). Guiding messages and questions (β = 0.241, p < 0.001), audio or delivery style (β = 0.235, p < 0.001), and instructor presence (β = 0.124, p = 0.046) were significant predictors. 
	3.3.3​Predictors of Interactive Engagement Learning 
	Lastly, the Interactive Engagement Learning regression models were also statistically significant at F(7, 414) = 42.229, p < 0.001 which portrayed variance result at 40.7% (Adjusted R² = 0.407). Audio or delivery style was the strongest predictor of interactive engagement (β = 0.245, p < 0.001), followed by on-screen text (β = 0.180, p = 0.004), guiding messages and questions (β = 0.171, p = 0.016), and length and structure (β = 0.166, p = 0.006). 

	3.4​Discussion 
	3.5​Limitations of Study 

	4.​CONCLUSION 
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