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This special issue of the Journal of Applied Learning and
Teaching features papers selected from the eLearning Forum
Asia (eLFA) 2023 conference.

eLFA 2023 was held at the Singapore University of Social
Sciences from 30 November to 1 December 2023. Delegates
from across Asia, including Singapore, Hong Kong SAR, the
Philippines, China, and India, participated in the conference.
A total of 51 oral presentations and 16 poster presentations
were delivered, showcasing diverse perspectives and
research contributions.

Each paper in this edition offers valuable insights into the
evolving landscape of digital learning. Exploring themes
such as student agency, generative Al, and digital tools,
they reflect the conference's central theme, "Digital Futures
of Work and Learning: Forging the Way Ahead.”

. Flipped learning in action: Seven cases from
Singapore’s Polytechnics

This paper examines seven case studies on the
implementation of flipped learning across four
Singaporean polytechnics. Twelve presenters
from these polytechnics came together to
collectively examine the sector-wide shift to
flipped learning, highlighting shared challenges,
innovations, and successes. The paper focuses
on how these institutions leveraged technology
and data-driven frameworks to promote self-
directed learning—a critical skill for future
employability. Key themes include the use
of learning analytics to personalise support,
the effectiveness of various learning design
models, and the importance of fostering
social interaction in both online and in-person
learning environments. The authors conclude
with practical recommendations for educators
seeking to enhance flipped classroom initiatives,
emphasising active learning while addressing
challenges such as time constraints and student

motivation. With insights drawn from a sector
that enrols over 60,000 students, this paper
provides valuable lessons for improving student
engagement and learning outcomes.

Rethinking online assessments for adult
learners - Exploring synchronous group
presentations

In the age of Al, this paper addresses the
increasing concerns about academic integrity
and the implications of generative Al tools
in education. It examines the transition from
traditional written assignments to synchronous
group presentations in an online undergraduate
course for adult learners at the Singapore
University of Social Sciences. This shift aims to
promote authentic assessment while fostering
essential communication skills. The study
highlights the positive impact of this approach
on student engagement, collaboration, and
critical thinking, while also mitigating challenges
posed by Al-generated content. The paper
suggests strategies for optimising online group
presentations, including leveraging technology
for effective feedback, peer learning, and flexible
scheduling to accommodate the unique needs
of adult learners.

Investigating students’ perspectives on the
integration of generative artificial intelligence
in university curricula and assessments

This paper explores the critical issue of
integrating generative Al into higher education
curricula and assessments, examining students'’
perspectives on its use. Conducted by academics
at the Singapore University of Social Sciences,
the study uses decision tree analysis to identify
key factors influencing the acceptance of Al,
including frequency of use and demographic

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025)



differences. It highlights both the benefits and
challenges associated with GenAl adoption,
advocating for a balanced and ethical approach
to integration. The study emphasises the need
for clear guidelines, ethical considerations, and
a focus on developing critical thinking skills
alongside technological proficiency to ensure
responsible and effective use of Al in education.

Digital learning resources and student
success: Analyzing engagement and academic
performance

In an increasingly digitalised educational
landscape, this paper analyses the impact of
digital learning resources such as Learning
Management Systems (LMS), e-textbooks,
and study guides on student engagement and
academic success at the Singapore University
of Social Science. Through data-driven insights
from over 1,500 undergraduate students, it
underscores the importance of meaningful
interaction with these tools to enhance learning
outcomes. The findings provide actionable
recommendations for optimising digital
infrastructure and learning design.

ChemPOV: Evaluating a digital game-based
learning tool for organic chemistry through
student-researcher collaboration

This paper presents ChemPOV, a digital
multiplayer game designed to enhance student
engagement and understanding in organic
chemistry. A hallmark of this initiative is the close
collaboration between student researchers and
educators at the National University of Singapore
(NUS). The study highlights the transformative
potential of gamification in STEM education,
demonstrating how such tools can motivate
learners and foster a deeper understanding
of complex concepts. As a case study, it
underscores the value of involving students as
co-creators in educational innovations, offering
practical insights for educators exploring digital
game-based learning in STEM fields.

Fostering educational innovations in the era of
global digital futures with students as partners
(SaP) - Agency of university students in the
Asian context

This paper explores the concept of student
agency within the unique context of Asian
higher education, particularly in Confucian-
influenced settings. Conducted by researchers
from five universities in Hong Kong and the
Higher Education Research and Development
Society of Australasia (HERDSA) Hong Kong
Branch, the study examines factors influencing
student agency, including cultural norms,
pedagogical approaches, and the role of
technology in shaping student experiences. The

findings underscore the significance of student-
teacher partnerships, collaborative learning
environments, and a focus on developing
self-directedness to empower students to take
ownership of their learning.

Critical reflections and future considerations

The papers in this special edition collectively illuminate
the ongoing digital transformation in higher education.
They highlight several interconnected themes that warrant
careful consideration as institutions navigate this evolving
landscape.

The first notable theme centres on digital infrastructure
and its integration into learning. The evidence presented
suggests that thoughtful implementation of Learning
Management Systems and digital resources can significantly
impact student success. However, this raises important
questions about how institutions can ensure meaningful
engagement with these tools, specifically in the age of
generative Al access.

Asecond prominenttheme explores pedagogicalinnovation,
particularly through flipped learning approaches. The
successful cases from Singapore’s polytechnics demonstrate
how this model can foster self-directed learning while
supporting student engagement. Yet, the sustainability and
scalability of such approaches deserve further examination.

The emergence of generative Al presents both opportunities
and challenges, as highlighted in several papers. While these
tools offer new possibilities for learning and assessment,
they also necessitate careful consideration of academic
integrity and the development of critical thinking skills.

Perhaps most significantly, the papers collectively emphasise
the importance of student agency and partnership in
educational innovation. From game-based learning
development to curriculum design, involving students as
active participants rather than passive recipients appears to
enhance both engagement and learning outcomes.

While the context of generative Al is new, many of the
following questions build on longstanding themes in the
literature, reflecting ongoing concerns in the field:

1. How can institutions balance the promise of
data analytics with ethical considerations and
student privacy?

2. What frameworks can guide the responsible
integration of generative Al into curriculum
and assessment design?

3. How might traditional power dynamics in
higher education need to shift to better
support student agency and partnership?

4, What role should industry partnerships play
in shaping digital learning initiatives to ensure
relevance for future workforce needs?
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5. How can institutions ensure that digital We are confident that the insights shared in this special

transformation  enhances  rather  than edition will contribute meaningfully to the ongoing dialogue
diminishes the human elements of learning? surrounding the digital transformation of education. By
fostering collaboration, critical thinking, and adaptability,

6. What metrics should we use to evaluate the educators and institutions can prepare learners for the
success of digital learning initiatives beyond digital futures of work and learning, ensuring that education
traditional academic performance measures? remains relevant, engaging, and impactful in an ever-

changing world.
These questions invite deeper reflection on how institutions
can navigate digital transformation while upholding core
educational values and ensuring equitable access to quality
learning experiences.

Copyright: © 2025. Ganthi Viswanathan and Renee Tan. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright
owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
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Flipped learning reverses traditional direct instruction by having students
complete homework before in-person classes. When supported by
technology and data, flipped learning becomes a variant of blended
learning, where blended learning refers to the integration of online and
in-person learning experiences.

This paper highlights the sector-wide shift to flipped learning in
Singapore’s Polytechnics. The intent of the shift is to provide opportunities
to improve self-directed learning, a critical skill set for the workforce. The
authors consider seven presentations of practitioners’ early studies of
flipped learning in action, all of which were delivered at the e-Learning
Forum Asia 2023 conference.

Key themes and takeaways from the seven presentations are considered,
including the use of data and learning analytics to improve tailored
support for self-directed learning, the value of learning-design models,
examples of designing for social interaction during online asynchronous
learning, to improve students’ confidence in learning and operational
challenges such as the need for more time to implement quality flipped
learning.

The authors conclude with lessons for fellow practitioners to improve the
designs of their own flipped learning efforts.
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Introduction

Flipped learning is a variant of blended learning which
“flips” or reverses the two-phase order of traditional
direct instruction. Traditional direct instruction delivers
foundational content to students in person and then leaves
them to self-direct their learning with homework. Flipped
learning helps students to self-direct their learning of
foundational content before meeting peers and lecturers
in-person for more personalised support to complete more
complex "homework” together. Singapore’s Polytechnics
have adopted flipped learning in order to develop self-
directedness as a key enabler of long-term employability.
This article summarises, compares and draws lessons from
seven early studies of flipped learning “in action” at four of
Singapore's five Polytechnics. These studies were presented
at the e-Learning Forum Asia 2023 ("eLFA 2023") conference
in October 2023, organised in Singapore by the Singapore
University of Social Sciences (Singapore University of Social
Sciences, 2023).

Literature review

What flipped learning is: In flipped learning, initially
termed the flipped classroom (Bergmann & Sams, 2012),
students individually complete assigned homework,
including watching pre-recorded lectures, before meeting
their lecturers in person with the rest of their class. The
“underlying logic” for flipped learning is that it is best —online
and asynchronously — “to give students instruction on the
content first” followed by “problem-solving, elaboration and
mastery” in person (Kapur et al., 2022, p. 2).

Flipped learning is a variant of blended learning: When
mediated by online technology, flipped learning is a variant
of blended learning, where blended learning refers to various
integrations of online and in-person learning experiences
(Garrison & Kanuka, 2004).

Flipped learning improves learning outcomes: Compared
to traditional direct instruction, appropriately designed
flipped learning interventions produce significant gains for
learning in higher education across academic, intra- and
interpersonal, and satisfaction-related outcomes (Bredow et
al., 2021). One reason for this is that lecturers use the data
on students’ individual progress as they actively self-direct
their learning on foundational content to personalise the
subsequent in-person learning support when students meet
lecturers, peers and others to learn more complex content
(Bergmann & Sams, 2023). Such data includes the results of
online formative assessment checkpoints.

Blended learning, of which flipped learning is a variant,
can develop self-directedness: Blended learning is both
impacted by learners’ self-directedness (Geng et al., 2019)
yet can be designed to develop self-directedness, as recently
affirmed by Singapore’s own National Institute of Education
(Natarajan, 2021).

Self-directedness is a valuable learning outcome: Self-
directed learners are better at adapting to change, to learn
new skills, to remain employed and to nurture their own

long-term career success (Brandt, 2020).

Developing self-directedness has driven Singapore’s shift
to blended learning, including flipped learning at the
Polytechnics: In 2022, Singapore's Minister for Education
signalled to the country’s education system the importance
of continuing to develop self-directed learners coming
out of the COVID-19 pandemic. Echoing the past several
decades of research on self-directed learning (Brandt, 2020)
and building on previous announcements to implement
blended learning to further develop self-directed learners
(Ministry of Education Singapore, 2020), the Minister stated
that blended learning develops “students’ capacity for self-
directed learning” by allowing students to “learn to manage
their time, and to prioritise and exercise initiative in learning
outside the classroom... [t]his will be a critical skill for them
as they go into the workplace as well - because learning
goes beyond the classroom” (Chan, 2022, n.p.).

Singapore’s five Polytechnics together enrol about 20000
new students each year for a total enrolment across
the sector of about 60000 (Ministry of Education (ESD)
Singapore, 2024). The Polytechnics offer 3-year diplomas
with hands-on, practice-based learning experiences to
prepare 17- to 19-year-olds for careers in the workforce and
further education (Ministry of Education, Singapore, 2024).
Although the Minister, in his 2022 speech had referred to
other Singaporean educational institutions rather than the
Polytechnics, the Polytechnics face the same or an even
greater imperative to develop self-directedness given their
mission as just described, since self-directed learning "will
be a critical skill" for Polytechnic graduates “as they go into
the workplace”. Hence, the sector's adoption of flipped
learning as a means to better support students to develop
self-directedness in learning.

How flipped learning is implemented is important (details
matter): Earlier research into lecturers’ perceptions of flipped
learning at Singapore Polytechnic shows that, to lecturers,
instructional considerations have a significant impact on
learning in flipped lessons (Or et al.,, 2022). The sector-wide
shift into flipped learning has contributed to the evolution
in the role and required skillsets of Polytechnic lecturers in
Singapore, from Alison King's (1993) “sage-on-the-stage”
to "guide-on-the-side”. As Kapur and others have pointed
out: “the nature of the implementation [of flipped learning]
.. matters significantly” (Kapur et al., 2022, p. 15). Merely
flipping traditional direct instruction on students’ timetables
is insufficient to bring about changes in learning outcomes.
All lecturers can take valuable learning-design lessons from
the seven presentations featured here.

Flipped learning terminology at the Polytechnics in
Singapore: The presentations from Singapore and Temasek
Polytechnics employ the term “ALeRT". This term is defined
at Temasek Polytechnic as “Assessing Learning in Real Time".
It is defined at Singapore Polytechnic as "Assessing Learning
Regularly for Timely feedback”. ALeRT is not explicitly
mentioned in the presentations from Ngee Ann and Nanyang
Polytechnics. ALeRT began life in 2020 as an implementation
of flipped learning that explicitly required data generated
by students’ learning activity to become a linchpin or key
linkage-point between the two segments of flipped learning.

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025) 9



Initially promoted by Singapore and Temasek Polytechnics,
ALeRT as a design concept was piloted and then adopted by
all five Polytechnics in Singapore in 2021.

ALeRT is not only defined but also implemented differently
at different Polytechnics. For example, Singapore
Polytechnic’s flipped learning design model envisages two
ALeRT checks, whereas Temasek Polytechnic envisages
three. Ngee Ann Polytechnic defines ALeRT as "Analytics
on Learning for Responsive Teaching” and expects at least
two checks. At Nanyang Polytechnic, ALeRT is also a two-
check process. However, all ALeRT designs share two key
characteristics: 1. the use of formative assessment-checks -
typically but not exclusively quizzes - to generate data with
which both lecturers and students themselves can evaluate
students’ grasp of content at various points in the flipped
learning cycle; and 2. the use of that data to promptly tailor
learning support for identified students or student-groups
in subsequent stages of the flipped learning cycle, or in
subsequent lessons in the semester, without having to wait
for students to fail key summative assessments. The five
Polytechnics are also continuing to experiment with effective
and efficient ways to implement a third type of ALeRT check:
confidence-in-learning. Confidence-in-learning is further
discussed below.

Descriptive
presentations

summary of the 7 eLFA 2023

Each presentation’s conference abstract and slides are
attached in the Appendix to this paper. For completeness and
to better facilitate comparisons between the presentations,
this summary also provides additional information not
explicitly mentioned in the abstracts and slides, such as the
number of survey respondents and focus group participants.
The Polytechnics have adopted Brightspace by D2L (D2L
Corporation, 2022) as the sector’s Learning Management
System (LMS) and all online learning activities occurred in
the LMS unless otherwise stated.

Singapore Polytechnic delivered two presentations:

Singapore Polytechnic study 1 ("SP 1)

Ahatraet title (presentation titles may be slightly differant): Chooze your own adventure:
A pilot data-enabled flipped clazsroom sindy exploring learners’ antonomy, zelf-
efficacy and inguizitiveneszs

Authorz (not all awthors prezented): Zhenzping Liow, Eeith Yong Tze Tan and Wen YiNg

What waz ztudied: Application of learnsr antonomay (Smith, 2008) to enable differentiated
inziroction in 2 datz-emabled flipped learning design znd its impact on zspectz of
students” zelf-directedness - salf-efficacy (confidence m leamimg) and inguisitrreness.

Flipped learning dezign:
Online Azynchronou:z Learning: students completed quizzes smbedded mto content
which lecturers analyszsd to identify “fuzzy points™ of confusion.
In-Perzon: Students first worked in assizned pairs of stronger and weaker students on
workshests - less student autonomy — before stepping into group-based seminar activities
and pressntmg their findingz at the end of thozs activities - more studant autonomy.

Rezearch methodology: Thiz study was conductad in one module with five clazzes and 110
stodents in the cohort. 72 respondent-students’” data was amalysed (p=72). T-tests were
conducted on respondsnts’| paired “Type 1 (zcaffolding activities with less antonomy) and
“Type 27 (actvitiez enabling more leamer autonomy) survey itsms. Lacturers were not
subjacts,

Key findingz: From “Type 1" to “Type 27, students’ percaption of their confidence m leaming
imyproved modestly, and inquisitivenass mereazad sigmificantly.

Oiher noteworthy aspects:

Thiz was one of the two SP studies that explicitly surveved student= on the mmpact of ths
learmmg activities on their confidence. 8P 1 also explicitly dezcnibed a scaffolded two-stags
learmmg desizn and measurad the impact of that desizn betwasen the two scaffolds via 3 t-fested
stndent survey.

Next zteps: The authors hope to develop an active lsarming tool kit and models for
differantizting mstruction in flipped leaming desizn: and to use validated mstruments for
firther studies.

Singapore Polytechnic study 2 (“SP 2")

Abstract title (presentation titles may be slightly different); Using data-enabled flipped
learning to support differentiated instruction in a digital electronic engineering
module

Aunthorz (not zll authors prezanted): Siew Kee Chong and hMark Wan

What waz studied: Lecturers and studeats’ perceptions of Data-Enzbled Flipped Leamning
and how it confributed svidence to differentizte teaching and leaming in mixad-ability
classrooms. Key reference was Tomlinson (Tomlinson, 2001).

Flipped learning dezign:
Online Azynchronouz: Learnming: Studentz engzged i asynchromous lsctures and
completed quizzes. (uiz rezults were analyzed to prepare for differentiated mstruction in
class.
In-Perzomn: Differsptizted lsammg experisnces: high-performance stodents wers
challenged with stretch activities. Low-performance studsnts received interventions to
help them mprove their understanding of the basic coneapts.

Research methodology: This study was conducted i ons module with 36 claszes halmed by
20 lecturers. A48 studsnt=’ data was analvzed The authors then conducted a survey of ths
studants (m=203), lacturers (n=121), znd saparats focus groups with five students and five
lecturers respactively.

Key findings: For students, their leammmg experience was largely pesitive although a faw
students queried the value of some of the leaming activities. Lecturers obtainad more preciza
meights and gave mors targated feadback to student= but were concemed about the tima
necessary to analyss data and then dezign and develop differsntiated mstructions, the relavance
of cohort- vs class-lavel statistics and the validity of the data in the LRIE.

Other noteworthy aspects: This was one of the twe 5P studies that explicitly surveyed
stundents on the impact of the leaming activities on their confidence. This was also one of the
three siudias that chtained inputs from lecturars (the cther studies were TP 1 and NP 1}

Next steps: The authors ara explorng the use of a customized chathot to supplement learming
materials and provide timely support to students,

Nanyang Polytechnic (“NYP") delivered one presentation.

Ahbatraet title (presentation titles may be =lightly differsnt): Igniting learner smecess:
Unleazhing the potential of the lectorial approach in flipped learning environments -
also kmown as “Enhancmg Leamer Engapement m z Flipped-Leaming Environment Usmz
the Lectorial Appreach under WYP'z DEFL Framework™.

Authorz (not all anthers presented): Annie Yin W1 Mg, Shi Yimg Cay, Terence Chim, (ia Wen
S1m and Jia Yimg Yong

What waz studied: Implsmentation of the lectorial approach - which smphasizes
interactivity even in large lactures (Thallur & Pemman, 2020) in a flipped leaming
desizn.

Flipped learning dezign:
Ounline Azyochromous Learning: Studsnts engaged with interactive online lezming
content 2.z. online game, scenario-based leaming. The content was clozely linked fo the
m-perzon lessons which followed.
In-Perzon: Studsnts parformed hands-on activities to deepen or apply and demonstrate
leamning, including butlding models; interacting with physical fams 2.z, in laboratories;
delivering group presentations and videos of processes.

Research methodology: Thiz study was conductad on six modulez in one Schocl. Student
survey n=221, 221 studantz” data was analyzed. Lecturers wers not subjects. Performance was
measured acrozs 3 quizzes, In 2 pre- and post-test razearch design - 2 pre-test before leaming
commenced, a 2nd test after the onlme but before the in-perzon segment, and a 3rd test after
the mn-person segment

Key findingz: The learning experience was largsly pozitive. Students lzrgsly recogniszed the
value of clozely linkmg the onlins and in-person leammg sxpenisnces and of interactrvity m
their lezming expenences. Average marks improved quiz to quiz across all modules.

Other noteworthy azpects: The six modules chosen for this expernment were selected from
differant Diplomas to be representatryve of the whols School.

Next steps: Students suggested meremental improvements to the leaming designs for
lecturers’ consideration. In response tfo those suggestions, lectuwrers committed to
implementing improvemsnts to their lezammg designz mcluding enhancing the vansty of
activities, allocating more time to view e-materials, and adjusting the pace of in-person
tutorials.
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Ngee Ann Polytechnic delivered two presentations:

Ngee Ann Polytechnic study 1 (“NP 1")

Ahbsztract title (prezentation titles may be slighily different): Learning through zcenario in
flipped learning context

Aunthor: Lee Tyng Leonz

What waz stodied: Integrating scenario-baszed lsarmmg (Huoszsim Almed, 201%) mto a
flippad leaming desizn, usmg WNearpod and Padlet.

Flipped learning dezign:
Ounline Asynchronous Learning: Completed online contant including quizzes, games
and simpla scanzrios presented mn Misrosoft Word.
In-Perzon: Applied or deepened learning via scenario-based learning.

Rezearch methodology: 472 students experiencad the design m ons module. Student survey
n=3T0. A forus group was conducted with five lacturers.

Key findings: The leaming experience was largaly positive Lecturars found the desizn
effective for facilitating productive in-parson discussion provided students came prepared. In
thiz sense, echomg TP 1, they were primanly concerned about how to improve szelf-
directedness in students.

Other noteworthy aspects: Thiz experiment usad Nearpod for seenario-based learning.
Mearpod snzbled real-time tracking of student responsez to facilitate in-depth dizenssions.
Padlat was uzed to efficiantly collect students” reflections at the snd of their in-person lazsons.
The combination of thesa 2 tocls enabled efficient and effzctive in-person scenario-based
learning_

Next steps: The aunthor identifiad the use of analyties to provids better support for students to
complate their online asynchronous leaming and strengthening lecturers’ skills to facilitats m-
person scenario-bazed leaming, as challenges to address.

Ngee Ann Polytechnic study 2 ("NP 2")

Ahbztract title (prezentation titles may be shightly differant): Enhancing engagement and
interaction in online asynchronous learning

Aunthorz (not all authors prezented): Kim 2unz Les and Gaik Bee Lim

What wasz stadied: Application of the Commumty of Inquiry (Cel) framework (Garnson st
al , 1999) and Feedback Froits (Feedback Frmts, 2024) to improve onhine asynehronowns
learming experiences by facilitating onlime asynchronous collaboration.

Flipped learning design:
Online Asynehronous Learning: Students addressad challenges online leaming content
by diseuzzing tha content asvnehrononsly wsing 2 3rd party tool embeddad imto the LMS,
called Feadback Fruuts.
In-Person: Lecturer addreszed students’ online lsarmimg challenzes as revealsd by
Feedback Froitz analyvties, ep. through further in-perzon diseussion or practice on
relatad past examination questions.

Research methodology: This study was conducted on one module. 36 students" data was
analysed. A siudant survev was condueted, n=213. Performance in the form of grades in the
related summative assessment (the module’s final exammation) was analysed across thras
semesters. Lacturers were not subjects.

Key findingz: The lsaming experience was largely positive. There was no change n
examinations performance over three semesters — two before intarvention, and the semester of
the intervention.

Other noteworthy aspects: Thizs experiment used Feedback Fruits for more efficient and
effective online asynchronous discussions. Students did not have to learn alone even though
thay wers lsarning onlins.

Mext ztepz: FeedbackFruits allows lacturers to seamlsssly nclude model answers within
online questions. This provides students with 2 valuable refersnce for self-aszessment
Students shall be encouraged to better salf-evaluate by comparmg their rezponses to the
mods]l answers, to gamn desper imsights mto thewr undsrstanding of the courss content and
firthar davelop their zalf-diractad learming skills.

Analysis and discussion

The clearest conclusion from the above is that, across the
four presenting Polytechnics, after only one to two years into
implementation, students had generally benefited well from
flipped learning. Students' positive reception would have
been in part due to causes well beyond this pedagogical
change, such as the COVID-19 pandemic, the social-
distancing impact of which compelled everyone, including
students to develop at least some of the skills necessary
for home-based and, therefore, self-directed learning — at
least to a greater extent than fully-scheduled, in-person,

Temasek Polytechnic delivered two presentations:

Temasek Polytechnic study 1 (“TP 1")

Ahbsztract title (prezentation titles may be slightly differant): Enhancing student learning
and engagement with data-enabled modified SE model for flipped learning

Aunthorz (not all anthors prezanted): Pratma Majal Maria Tersza Abalanes, Siang Chuei
Eoo and Irena Chan

What was studied: The impact of the 5E model (Bybee & Landes, 1590) mod:ified at TP for
data-enabled flippad leaming on a sample of both =taff and students.

Flipped learning design:
Online Asynchronons Learning: Sindents enpaged with leaming triggers, explored
learning content inferactrvely, had foundational content explamed, and evaluated their
understanding through quizzes and other such checks.
In-Perzon: Students engagad with the resuliz of the preceding online learning segment,
had leaming content elaborated upon, and had thair deeper learmning evaluated.

Research methodology: This study was conduectad on three medales in two Scheols. 1303
students experienced tha designs. A survey was conducted with students (n=878) and lecturars
(n=14).

Key findingsz: The leaaming experisnce was largely positrve. Lecturers appraciated the impact
of the 5E model on making flipped learning (Lo, 2017) mors interactive and enablng them to
track students’ lzarming. They were concemed about how to improve sslf-dirsctednass in
students.

Other noteworthy azpects: The only cross-School study albert still within the zame
Polytachnic. Thiz was one of the three studies that obtamed mputs from lecturers {the other
studiaz ware SP 2 zand NP 1).

Next zteps: Lectursrs wanted more support for lasson redezizn and to develop in-person
facilitation skalls. Btudents asked for more practice (zelf-avaluation).

Temasek Polytechnic study 2 (“TP 2")

Ahatract title (prezentation titles may be shightly differant): A proof-of-concept ztndy on
the efficacy of agent-enabled nndge mezzagez on learners* online learning behaviours

Aunthorz (not all authors prezented): Koon Guan Lee, Ken Guo, Paul Cheung and Poh MNguk
Lau

What was studied: Nudze theory (Weijers et al | 2021) to enhanee viewership of recordad
e-lactures and develop students’ salf-diractadness.

Flipped learning design:

Ounline Asynchromous Learning: Studsntz engaged in leamming activities, such as
watching recorded e-lecturss and complating tutorial worksheets, that generated data in
the LMS and video content management system (VCMMS) and prompted the avtomatic
sending of mdging massages.

In-Person: Lecturars checked in with students on their status of completion of e-lecturez
and tutorial worksheats, to reinforee the nndgmg messages sent through LWME Details of
these and other in-person laamimg activities were not dezeribed m the presentation as they
were not the focus of the presentation.

Rezearch methodology: This study was conducted in 1 medule with 20 claszes. 300 students’
LMS and Panopte VCME data was analysed for trends in:

1. the mumber of users that required nudging per Brizhtspace intellizent agent run; and
2. the number and duration of views of vidaos.

A student survey was also conducted, n=1435. The anthers also condueted focus groups with
a total of ten students. Lacturers wera not zubjects.

Key findingz: Data-inggsred mudges hslped students to complste online leamnmg actrvities
on tima.

Oiher noteworthy aspeets: This study foensed exclusively on the online zsynchronous
learning portion of the flipped leammg cycle, m particular the effeet of the LIS built-in
“mtelligent agent” tocl to mudgs students to complete asynehronons learmng actvities.

Next Steps: Based on students’ feedback, authors will further optimise the design of the
nmudzing activity by 1) reducing the mudzing frequency; and 2) changing the means of
delivering the mudging messages from Outlock email te Microsoft Teams.

synchronous, instructor-driven classes. However, the seven
presentations also suggest the following learning-design
themes that would have supported students to successfully
self-direct their learning.
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Theme 1: Flipped learning as such does not work - but
active flipped learning does

In 2022, Kapur and colleagues published a meta-study
and critique of flipped learning, which asserted as follows
(emphasis added in bold):

The focus [of many studies of flipped learning] was
more on engaging students in repetitive, passive
activities — the same in the pre-class repeated in
the in-class, usually via asking students to pre-review
videos of classes, pre-review the PowerPoints then
used in class, or listening to a teacher repeat material
already exposed to the students. There is no reason
to claim these are not worthwhile activities, but it
does not seem to be consistent with the claims of
flipped learning for deepening understanding... Our
findings have revealed that such a two-phase model
is not any more effective than a traditional model
once the nature of implementations is considered.
What matters more is the inclusion of active learning
(Kapur et al., 2022, p. 14).

In the same paper, Kapur et al. proposed an active-learning
four-phase alternative to two-phased flipped learning,
namely the “Fail, Flip, Fix, Feed” model of productive
failure first published by Kapur (2008). In this alternative
model, “Fail” means to design a problem-solving trigger to
diagnose what students understand and what they do not.
“Flip” means to pre-expose students before their in-person
lessons to foundational content — but it comes after “Fail”.
“Fix" means the lecturer in the in-person lesson should
correct students’ misconceptions as disclosed by “Fail” and
ensure “robust” — which would include some aspects of self-
directed learning. “Feed” refers to designing for formative
assessment, including feedback.

One example of “Fail” might be at NYP, where students who
participated in the study sat for a pre-test quiz, prior to
commencing their “Flip” online asynchronous learning. This
pretest was “productive” as it was rigorous — it revealed the
extent to which students lacked knowledge. The pretest was
both a diagnostic assessment and a motivational booster
for students to “Fix and Feed"” their gaps in person, working
with their lecturers and each other.

Nonetheless, a problem-solving “Fail” diagnostic trigger
was not a consistent key feature of the seven learning
designs profiled here. Ironic as it may sound, productive
failure should be a key feature of active flipped learning
design going forward. However, in all other respects, the
seven presentations here offer valuable lessons in “Flip, Fix
and Feed” to support students’ active — and, therefore, in
various aspects, self-directed — learning at all phases of the
flipped learning cycle. SP 1and SP 2 used quizzes to detect
students who “failed” in the online asynchronous learning
phase - albeit during or after and not necessarily before
the delivery of "Flip” foundational content — so that their
self-directed learning issues could be “Fixed” in-person via
lecturer- and peer-supported worksheet and group-based
seminar activities. NP 1 implemented simple “Flip” scenario-
based learning to match students’ self-learning abilities
before stepping up into more complex scenarios to be “Fix"-

ed collaboratively and in the presence of the lecturer. NP
2 went a step further to provide students with the choice
to seek collaborative assistance even during the "Flip”
stage, ensuring that students did not have to wait to "Fix”
their learning issues in-person. TP 1 adopted a superficially
different learning-design model (Bybee & Landes's 5E,
adapted for data-enabled flipped learning) to marry
interactive "Flip” with deeper-dive “Fix". TP 2 showed how
— "Fail” or otherwise — students can be nudged to self-direct
their "Flip” for more meaningful in-person "Fix" learning.
"Feed” formative assessments were embedded into both
phases of flipped learning in all seven designs. None of
these designs could be described as repetitive or passive.
The point that Kapur, Hattie and their colleagues made in
2022 is accepted, that merely flipping on the timetable is
insufficient. These seven designs provide useful examples of
how to take advantage of that flipping in the timetable to
improve active, self-directed learning.

Theme 2: Tailored support for students

The presentations show how the shift to flipped learning
reduced the requirement for students — regardless of
individual abilities and motivations — to move in “monkey
see, monkey do” lockstep through rigidly-scheduled lessons.
This shift allowed lecturers to “tailor” learning experiences in
ways that encouraged students to actively construct their
own learning, fundamentally by providing more time to
students to learn at their own pace, but also by triggering
students to plan, actively “"do”, and then evaluate their own
learning. As pointed out in the context of a course designed
to develop self-directedness in learners from disadvantaged
backgrounds, such tailoring is key to helping students
develop self-directedness (Mann & Willans, 2020).

One clear example of Theme 1 can be seen in SP 1. Lecturers
tailored their support to their students’ specific learning
needs by designing diagnostic activities to discover what the
students’ difficulties were with the online content - the first
segment of the flipped learning cycle. In-person, lecturers
followed up by organising the cohort into “stretch” and
“strengthen” groups and pairing different-ability students
off to help stretch or strengthen the learning of foundational
content via worksheets before the class proceeded to
complete group presentations on a relevant topic of their
choice. Students, therefore, received tailored support to
demonstrate successively higher degrees of autonomy and
learning as they progressed towards completing their group
presentations.

The following are further examples of Theme 1:

SP 2: As in SP 1, the lecturers in SP 2 grouped students into
those who needed more support to achieve the outcomes
at the baseline and those who could be stretched. They
then followed up with differentiated activities for each
group and ended with post-class assessments to gauge the
effectiveness of the different interventions and identify areas
for (differentiated) follow up: “Overall, the data suggest that
students were positive to the various components of the
initiative. The provision of variation in the learning activities,
challenging goals, timely and helpful feedback, and clear
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expectations for learning are all congruent with research on
what teaching methods work best.”

NP 1: Online, students were scaffolded through relatively
easier scenarios, which were followed up in-person by more
complex "branching” scenarios. Tailoring occurred primarily
in-person, when students engaged in “do” scenario-
based learning which the lecturer facilitated in real-time
using Nearpod. Students’ need-to-know continued to be
triggered by linkages to real-life cases and the requirement
to individually reflect on the impact of mistakes.

NP 2: The lecturer here drew on the Community of Inquiry
(Col) framework (Garrison et al., 1999) to guide learning from
the side without resorting to direct instruction as his only
aid. Students who otherwise might have struggled online
and alone received help to learn as part of a community of
fellow students and the lecturer via an efficient and effective
collaboration platform (Feedback Fruits): “The teacher’s
presence, coupled with timely feedback and addressing
student questions, is paramount for an effective online
learning experience.”

NYP: The online game “Robert’'s Asthma Journey” triggered
both need-to-know and engagement and educated the
students. Tailoring occurred when students demonstrated
and developed their learning in-person through small-group
presentations and student-created videos, for example on
how to use inhalers. Students praised some ways in which
their lecturers had designed their experiences to suit their
needs so that they could better self-learn. Some examples
of students’ praise: “It was fun and | can understand how
to use the different devices other than reading the steps”.
“I could discuss with my friends [as part of interactions
during the lesson]”. "I like how the lecturer allowed us to
play with the models of atoms for us to better understand
our e-materials”.

TP 1: Via online delivery, lecturers tailored their support
for different student profiles with a variety of age- and
ability-appropriate triggers such as current news articles,
videos, cartoon strips and questions worded in colloquial
Singlish. Students then explored the online learning content
using tools such as Padlet to consolidate their learning
and evaluated that learning through quizzes. The quizzes
generated data for lecturers to identify and address learning
gaps on a differentiated basis. Further tailored support,
as well as further elaboration or deepening of learning,
occurred during in-person triggered activities such as
crossword puzzles and through the subsequent small-group
discussions leading up to the final evaluation activity.

TP 2: In a similar vein to NYP, students offered praise for
their lecturers’ design of the nudging messages. These
nudges helped students to manage their own time without
actually doing it for them (e.g. “The timing of the emails are
just nice as we normally would do tutorials 1-2 days before
tutorial lesson.”). They also encouraged and motivated
students to complete their self-learning journeys (e.g. "l had
two minutes of great joy after receiving the encouragement
email”; “I felt motivated to watch the videos as | thought the
lecturer sent the email personally”).

Theme 3: Data used to tailor support

As has been pointed out by the Singapore Polytechnic
research team (Or et al.,, 2022, p. 66):

Research has indicated that learner outcomes
will improve if instructors in higher education
maximise students’ learning experiences by using
the implementation data to drive those decisions
and effectively shift student accountability
for learning using flipped methods (Brewer &
Movahedazarhouligh, 2018).

The lecturers in these seven presentations used formative
assessment results (e.g. quiz performance, as with SP 1, SP
2 and TP 1) as well as utilisation data from the LMS, VCMS
and LMS-embedded 3rd party tools such as Feedback Fruits
(e.g. NP 2, TP 2) to decide how to tailor their designs to
better-facilitate their students’ self-directedness. For NP 1,
the lecturer identified better use of analytics as a challenge
to be addressed in future iterations of her design, but also
described the use of learning analytics data to develop self-
directedness in-person lessons, through Nearpod as a tool
to help her monitor individual students’ engagement and
progress in real-time during relatively complex scenario-
based learning discussions. For NYP, the researchers
described how they used quiz data as part of a pre-test, post-
test design to measure the change in learning performance
at each stage of their design. For NP 2, the researchers also
analyzed the module’'s examination performance data to
see if achievement had improved (it had not).

A key takeaway from the above is that what used to be
invisible in traditional direct instruction , that is the time,
effort and nature of students’ activities when they have to
learn on their own through technology, is made relatively
more visible to lecturers and data-enabled flipped learning.
That data should not hurt if lecturers wish to know
their students better in order to deliver more tailored
or personalised assistance to help them develop self-
directedness in learning among many other outcomes, . Of
course, it is possible to “flip” the learning without technology
(Saichaie, 2020) — and data never tells the whole story and
may even mislead (Bulger, 2016) — nonetheless, these seven
presentations illustrate how the ideal of personalising the
learning for every student is brought closer by data-enabled
flipped learning — more so than without it.

In addition to the key themes discussed above, what are
some other lessons for learning design from these seven
presentations?

Other lessons for learning design from the seven
presentations

Find clear models to help improve design: ALeRT, with its
explicit reliance on analytics for prompt and tailored in-
semester learning support, has been described above as a
model for flipped learning across the five Polytechnics. SP 1,
SP 2 and TP 1 also described their respective Polytechnics’
own internal models for implementing flipped learning.
In the case of SP 1 and SP 2, the model in question was
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DEFL - Data-Enabled Flipped Learning. For TP 1, it was 5E
- Engage Explore Explain Evaluate Elaborate. NP 2 referred
to the popular Community of Inquiry framework to explain
why facilitating efficient online asynchronous collaboration
improves learning experiences. NYP used the lectorial
concept as a one-word summary for interactive learning
design, whether online or in-person regardless of the size
of the class. TP 2 referred to nudge theory, which explicitly
admits the value of appropriate reminders to help students
successfully complete learning activities on their own. NP
1 referred to scenario-based learning as an established
pedagogical model around which to design flipped learning,
from simple scenarios students can individually complete
online to more complex scenarios to work through in small
groups when they meet in-person. The lesson here is that
clear pedagogical models help improve design. These can
be institutionally developed based on literature or directly
taken from the literature. And they are helpful because
they are logical, evidence-based, and like good checklists
for any other task, help lecturers to address all relevant
considerations. Once lecturers detect gaps in their learning
designs whether through students’ feedback, fellow
lecturers’ inputs, LMS and/or academic performance data,
they should regard it as time well-spent to conduct some
research to find relevant models to address those gaps.

Design to help students make online asynchronous
learning social: Social interaction helps students manage
complexity as time is always precious (Goodhart, 2019).
Social presence is a key element of the Col framework. The
in-person learning segment of the flipped learning cycle
is where most collaboration (social interaction) occurs
because that is when collaboration is most efficient and
the need is greatest due to the complexity of the content.
However, NP 2 offers a good example of a learning design
which facilitates asynchronous online collaboration as a
means of learning support. Another example is NYP where
students collaborated to produce content to share during
in-person lessons. A key reminder for readers might be
that collaboration is not antithetical to self-directedness,
and that self-initiated collaboration is an indicator of
self-directedness (Moore et al., 2007). How can lecturers
improve their flipped learning designs - especially the
online asynchronous learning segments - to help students
learn better how to support their own learning through
collaboration?

Improve students’ confidence-in-learning: Confidence can
be described as a “state of being certain about the success
of a particular behavioural act”. Confidence is “certainly
required for success, but high confidence and low accuracy
is a problematic combination” and “building confidence
where confidence is low is important for academic
success” (Atherton, 2015). Confidence-in-learning checks
poll students on their self-perceived grasp of the learning
content, as opposed to performance data such as their marks
from responding to content-related quizzes. As mentioned
above, the five Polytechnics are continuing to experiment
with effective and efficient ways to implement confidence-
in-learning checks. Of the seven presentations discussed
here, SP 1and SP 2 studied students’ confidence in learning.
For SP 1, students’ confidence in learning seemed to have
improved modestly by the end of their flipped learning

experience, between the "“Type 1" and "Type 2" activities,
moving from less to more learner autonomy in the design.
For SP 2, students were less agreeable relative to other
survey items that data-enabled flipped learning gave them
confidence in their learning. The authors attributed this to
students’ difficulties with self-assessing confidence. A simple
direct comparison between SP 1 and SP 2 is problematic
even though both modules studied are within the same
Polytechnic. SP 1 studied architecture students most of
whom came into their diploma via Singapore’'s academic
"Q" levels route (for background on the "O" levels, see
the Singapore Examinations and Assessment Board, 2024)
whereas SP 2 studied electrical and electronic engineering
students the majority of whom came into their diploma
with educational backgrounds that were vocational. These
differences in student demographics alone may consistently
yield different confidence ratings. Nonetheless, these two
presentations remind readers that confidence in learning
is a predictor of academic performance (Atherton, 2015).
Designing flipped learning to improve students’ confidence
in learning is desirable. SP 1 describes in some detail, a
learning design that can build that confidence. SP 2 contains
a more general description of a design that differentiates
instructional activities based on data, between different
performance profiles.

Summary - Lessons for learning designers

In brief, what are the implications of the above for future
flipped learning implementations in Singapore's Polytechnics
and similar institutions elsewhere?

1. Design for Failure, as in Productive Failure.
Flipped learning, properly designed, should
“Fail” and thereby surface students’ self-directed
learning issues as early as possible for “Flip, Fix
and Feed” interventions during the in-person
learning phase.

2. Design flipped learning to develop self-
directedness through the provision of tailored
learning support, especially during in-person
lessons, using data from online asynchronous
lessons.

3.  Clear pedagogical models help lecturers not to
overlook key design considerations.

4. Learning is social; self-directedness does not
require learners to learn entirely alone. Flipped
learning designs would do well to encourage
more collaboration, even online.

5. In view of the correlation between confidence
and success, design to support students to
become more confident about their learning,
in addition to a focus on developing content
knowledge as such.

We proceed to consider a few key limitations common to
many of these seven studies.
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Limitations: What could be improved in the designs
of the studies presented here?

This segment extracts three common limitations from the
seven presentations that would be valuable to address to
improve the quality of future similar studies.

Obtain lecturers’ inputs: SP 2, NP 1 and TP 1 were the
three presentations out of the seven considered here
that obtained inputs from lecturers on their respective
Polytechnics’ models for implementing flipped learning.
In SP 2 and TP 1, lecturers agreed that the models helped
them to design more active learning, build strong linkages
between online and in-person learning segments, provide
more targeted feedback and effectively “close” the learning
for students. In contrast, lecturers expressed concern over
the amount of time needed to implement and facilitate good
quality flipped learning in accordance with their respective
models. NP 1and TP 1 also surfaced lecturers’ concerns over
motivating students to complete their online asynchronous
lessons. Adopting Brookfield's four lenses (Brookfield, 2017;
see Brookfield et al., 2019), any future iteration of the other
four studies could better inform the sector’s learning about
flipped learning by also obtaining lecturers’ perspectives, as
every presentation here already cites literature and provides
the students’ and authors’ perspectives.

Commence trend analyses: All the survey results discussed
here were single-point checks — that is, the survey was only
conducted once - except for SP 1, which implemented a
two-point design. Survey responses were very positive. This
finding was a key contributor to the statement above with
the clearest conclusion from the presentations discussed
here is that students had generally benefited well from
flipped learning. Going forward, every presentation team
proposed the next steps. SP 1 declared an intention to use
validated instruments for further studies as its next step.
Once a valid and reliable yet efficient instrument is chosen,
repeating measurements with that instrument over time
would be valuable to establish benchmarks against which
to monitor the progressive impact of changes in students’
learning experiences due to presenters’ next steps.

Add a focus on the impact of flipped learning on students’
academic performance, in addition to the focus on
students’ learning experience: Of the seven presentations,
only NP 2 and NYP studied the impact of their respective
flipped learning interventions on academic performance.
NYP measured students’ performance in an experimental
context using a three-point pre- and post-test design,
while NP 2 analyzed module grades before and after the
intervention. Subsequent studies should measure both
experience as well as performance for a more holistic picture
of impact.

This segment ends by acknowledging that of the seven
presentations, only NYP explicitly discussed its study-design
limitations. For example, NYP cited among its limitations
the fact that the study was limited to one topic per module,
and the absence of statistical analysis of the quiz results.
Of the other presentations, NP 1 discussed challenges
or "limitations” on the learning design rather than the
study design, such as the need (for example) to improve

the learning design by improving the tracking of gaps in
learning before in-person lessons. The lesson from this for
readers would be to remember to address their own studies'’
limitations, as an aid for others to consider how they might
improve the design of their own.

Conclusion

These seven presentations provide lessons in study design
and specific examples of learning design to incorporate
into professional development programmes for fellow
practitioners. As mentioned in the Introduction and
Literature Review, the move to flipped learning is intended
to provide the Polytechnics with opportunities to better
develop self-directedness as a critical skill for employability
in today's workplace. The presentations discussed here
could be viewed as the initial stages of the sector's action
research spiral (Kemmis et al., 2014) into flipped learning to
develop such self-directedness.
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Singapore eV . .| Abstract: Flipped classrooms ([FCR) are

Polytechnic ?’;D"'!hfigg; ih%!%mg}_rmn. popolar pedagogical sirategies m higher

& A FL & un‘: ne education and their success is contingent on

iP1 Data-Enabled Flippad Tan and Wen ¥i the effective use of class time. The “one
Claszroom Stady Mg A - S
Exploring Learmars’ size-fits-all” approach to FCORS™ activity
Alum - Self potentially led to disenpazement among
EE::::"‘L: : students, a: idemtical activities mazy not
Inouisiivenass adequately accommodate learners’ varying

comprehenzion levels from asynchromous
lecturss. Therefore, educators can capitalize
an smdents’ leaming insights from the
lecrures knowledze checks and reflections
to tailor FCF. activities. The experimental
‘Data-enabled Flipped Leamning’ (DEFL)
model leverage: thess dafaimsights to
desizn  differentizted instructiomal (DI}
FCE. activitiez These activities. anchored
by Leamer Aatomomy (LA), let stodemtz
chooze activitdes that intersst them,
potentially heighteming their curiosity.
Seventy-two first-year architectare smdents
participated m a3 One-Group Pretest-
Posmest. pilor mizl berwsen two DEFL
model:. TEFL Type 1 utilize: knowledgs
check quizze: fo classify students mio
stronger and weaker groups. Using the
‘Think-Pam-Share’  approach,  stronger
students partner with wealer ones to work
on standard workshests together. Thess
objective exercises are facilitated throush
higrarchical one-pn-one  teacher-smdest
interactions and feedback DEFL Typs 2
amalyzes smdemts’ lecture reflections o
identify recurring theme: and surface az
leaming gaps to desizn appropmate DI
activities. Sfedents can choose between two
tracks: deepening their kmowledge through

Itbrary reszarch or explorng the campus to
abzerve and document constrction defails.
The lzarning process and environment wene
differentiated according to leamer:' affinity
and readiness with the fepic. A
questioneaire focusmg on self-efficacy and
inguisitivensss was admimisterad after both
DEFL activitiez. The Paired T-test revealed
that students’ perception of their salf-
efficacy mproved modestly (p = 0054
from DEFL Type 1 (M=4.07¢) to DEFL
Type 2 (M=4159), while stadente’
inguizitivensss increased significantly (p=
0.03) from DEFL Type 1 (M = 4.173) to
DEFL Type I (M =4.163). DEFL Type I's
collzhorative setting may have hoosted
leammz confidence, echoing Amwar's
{2014} findings on group discussions’

positive effects. Promoting LA purhues
students” inherent interestz and curiosity,
which iz crocial for cultivating self-directed
leamers (Fgip, 2004; Siddqui et al, 2022),
thus addressing the shartcoming: of the
ane-size-fitz-all FCF. approach. Teaching
style affect: smdest engasement and
curiesity  (Imayat & AL, 2020)
Differentiated activities that alizn with
diverze teaching methods and leaming
atribites can feazibly boost thess traits.
This smdy contributes to a growing body of
FCE. research whersby students” leamning
dara potentially snhance their leaming
attributes. Furthermeore, Li et al {2015
reparted strong links betwesn salf-sfficacy
and curipzity, paving trajectories for foture
imvestization: m DEFL DI & LA
pedagogis:.

= 'docs pooele.com /presentation/d 1 G
pHIHyTTaZ=0A F3 SEMbordll Ty INFELB
ditTnsp=sharinz & ouid=14 66483 7057755
530115 &ripof=tredsd=tme

o
Palytechmic

5P2

Using Diatz-Enabled
Flipped Leaming to
Support Differentiated
Instraction im a Digital
Electronic Engineering
Module

Ziew Eee Chong
2nd Mark Wan

Abstract: Smgzapors Polytechnic (3F) is
moving toward: a digital leaming culturs
where lectorers use data en  studemt
performance o customise teachms and
leaming strategies. This paper pressnt: an
evaluztion of a pilet :iedy on Drata-enabled
Flipped Leaming (DEFL), an approach that
hames:zes data in 2 flipped leaming format
to support differentiated mstruction. The
pilot was implemented m a Digital
Electronic Engineering Module imvolving
36 claszes, 20 lecturers and 6<% students in
the academic year 202223 Semester 2. The
zim wa: the systematic utilization of the
Leaming DMamagement Systam (LNE),
expecially the learming anahytics features, o
extract, collate, and pressmt key leamning
data on online assessment to 2llow for the
lecrurer to prepars for focused feedback and
differentiated inztructional activities in the
face-to-faca sessions.

The methodology emploved a2 mized-
methods approach, incorporating
quantitative and qualitative irstruments o
zather data from both teaching faculty and
students. The study aimed to understand the
students” perceptions of DEFL and how it
contributed to their leaming. Additionally,
the study emplored how teaching faculty
experznced the mitiative in terms of their
profeszional role, inchading their ability to
identify stodent-specific lsarning gaps,
provide effective feedback, amd desizn
differentiated instroction.

The findings provided vahzble insighes
into how both student: and teaching faculoy

expenenced thiz imitiative, identifying the
most usefil (and less uzeful) aspect of the
instructional approach employed Cwerall,
the data sugzested that students respeaded
pozitively to the variou: components of the
initiative och 2z embracing challenging
zoals, being given clear empeciations for
leaming, appreciating the vanety in the
leaming activities, and the timely and
helpful feedback provided by the lecturers.
The faculty's response on the potential
benefits of implementing DEFL can b=
described 2z largely positive as faculty
appreciate the ability to customize leaming
for their students and helpms swdent: o
understand key concepts more deeply by
targetad feedback

In conclusion, this study has demonstrated
that learming anafyfic: can enhance the
effectiveness and efficiency of providing
timely  focused feedback and  the
imziructonal remediation meeded for
meeting 3 wider range of smdent leaming
needs. Of equal importance, it is not just the
techrology provision that is important, bat
2 pedazozy that is evidence-based, wtilising
metheds that are known to emhance
leaminz.
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Iznitimz Leamer
Success: Unleashing
the Potential of the
Lectorial Apperoach in
Flipped Leaming
Environments

Ammie Yin Ni
Mg, 3hi Ying
Cai, Terence
Chin, Gia Wen
Sim and Jia Ying
Tong

Abstract: This research addresses the
chall=nzes of leamer engagement in
flipped-learning. environments by
introducing  the immovative Lectorial
Approach—a fozsion of lecture amd
tutorial delivery simed &t fostering
learmer engagement om a large scale.
Ower 200 leamner: from MNamyamg
Paolytechnic's School of Applisd Science,
ranging fom year 0 (Poly Foundation
Programme) to year 1, paricipaied in the
study. Three quizzes wers conducted: pre-
e-learming, post-e-materials, and
following face-to-face activities.

Ramlts revealed a remarkabls average
improvement of over 303 m quiz scores
after leamers emzaged with e-materials,
demonzirating  the effectiveness of the
Lectorial Approach in bridging learning
gap: and enbancing comprebension. The
leamers”  pre-e-leaming  gquiz  scoTes
indicated that the e-material topics wers
imitizlly new to most sudents.

Howswver, their score:  sigmificanmtly
improved after engazimz with the e

materials, showcazing the impact of the

Lectorial Approach oo kmowledge
aoguizition and retention
Additionally, ibe pesi-face-to-face

activities witeszed 2 mimimnm 105
improvement m gquiz scores across four out
of six modules, reaffirming the approach’s
positive impact on leamer understanding.
The imteractive and engaging face-to-face
seszions effectivaly complementsd the e-
leaming materials, creating a holistic and
immersive laaming experience.

Leamers” survey respomses expressed
enfhusizsm and excitement towards the
Lectorial Approach, praizing its interactive,
enjovable, and easily understandable
marure. The enpaging face-to-face activities
were credited for stimulating heightemed
imterest and motivation in the subject
matter.

The Lectorial Approach emerge: as a
transformative solution o elevate learner
enzagement in flipped-learning
enviromments. By creatively redesigning
leszan delivery, it martures a2 profound and
immerzive leammg experience, bolstering
leamers”  academic  performance  and
confidence. A: we navigate the evolving
landscape of education, this research
underzcares the Lectorial Approach’s
potential to reshape the foture of flipped
learming, fostering 2 generation  of
empowered and inguisitive leamers. By
hameszing  the symergistic blend of
techeology and mteractive activities, the
Lectorial Approach redefines learmers’
interaction with course materials, fizeling
their paszion for leaming and mspiring 2
lifelong thirst for kmowledge. The findings
demaonztrate the Lectorial Approach's
efficacy in enhancing learmer engagement,
laying the groundwork for future
irmewations m flipped leaming and learner-
centered education
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Flipped Learning (FL) context to address
thess lmmues.

Methods:

Participants. This study included 472
third-year Diploma in Mursing stademts
from MNgee Ann Pobytechnic taking the
Integrated MNursing Science 3.1 moedule in
April 2023 semester.

Procedures. The FL approach required
students  to do salfpaced  online
asynchronous learming (OAL), including
anline videns, self-check quizze:s and
interactive ooline pame: fo  grsp
foundational theerstical concepts before n-
person learning {IPL) sesziens. During IFL
sesgions, lecturers facilifated discussion of
difficult concepts and application of the
aoquired knowledge through SBL, using
real-life scenarios ke medication errors
and adverse drug events. Simple branching
scenarios ware developed nzing Nearped,
allowing Live student participation m class
and critical decision-making based on the
provided scenarios. Mearpod enabled real-
time tracking of stwdent respomses
farilitate in-depth discussions. Stadents
wers asked to explam their chesen nursing
action and probed to comsider vartous
variahles that conld alter the owtcomes.
After the discuzsions, studemts reflected and
shared their leaming on Padlst

Eesultz and Discossion: Of the 471
students, 370 (78 4%%) completed an online
survey to provide faedback. The results
showed that mere than B4% of the
participants strongly 2greed and agreed that
SBL in FL context promoted active
leammg; maproved critical thinking, rzized
zwareness of medication  emorz  and
preventive strategies and prepared them for
real-world  scemarios.  Thess  provide
preliminary support for the efficacy of the
current design and infepration of SBL in
FL. The QAL is desizned to foster active
engazement through interactive learming
activities. The SEL stimulmes critical
thinking, encourages applications and
coptextualizes  leaming i real-world
cliniral scenarias.

The lectarers found MNearped and Padlet
effective for facilifating productive -
person discussion. It was postulated that
students who did not complete the QAL or
could not grasp the concepts mizht strusgle
during the IFL seszions that demanded
higher order thinking, Hence, it is crocial
far the students to complets DAL to enable
meaningful participation in [FL.

Conclusion: Thiz presentation reflects on
the efficacy of and challenges in the design
and intzgration of S5BL in FL context to
enbance pharmacology  education  for
mursing smedent: and can potentizlly extend
theze to other theoretical modules to farther
enbance stadent leaming,
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Mges Ann
Polytechnic

NF1

Leaming through
scenarie in flipped
leaminz context

Les Tyng Leong

Abstract:

Introduction: Traditional didactic
teaching methods in  pharmacology
education poses challenge: in leaming
extersive biomedical contemt with limited
oppartunities  to discuss  and  apply
theorstical knowledze m patient care, This
study amed to aszess the effectivenes: of
using Scemario-Based Leaming (SBL) in

Ngee Amn
Polyiechnic

NP1

Enhancing
Engzeement and
Interaction in Online
Asynchronous
Leaming

Eim Sung Lee
and Gaik Bee
Lim

Abstrace:

Purpoze:  Mzee Amn  Polytechnic,
Singapare, has adopted the flipped leaming
approach, whare live lecture: had been
comverted to online asynchronous learning
(0AL) material:, while tutorials fzke place
in person to daepen and apply the learnins.
The shft is intended to murbare self-direcied
leamers _amd provide fexibility to leam at
their own pace. However, stdents leam in
izplation, whick may result in reduced
student motivation and engagsment in
leammg. To address this, mirractivity was
introduced into the OAL materials, and the
impact on leaming and engagement was
studied

Methods: FesdbackFruits  Imteractive
Diocument and Interzciive Video tools wene
nsed i 2 Genomics & Proteomics moduls
taken by final year students of the Diploma
in Biomedical Bcience Lacturer-gensrated
questions were embedded inte the lscture
slides amd wideos. Stodemtz could ask
quastions by annofating the slides or at 2
tmestamp in the wvideo. The [lecturer
provided feedback and respondsd to the
questions. After 5 wesks of DAL dalivery
using the imteractive smdy materals, 2
gurvey was conducted to asssss smdemes’
perception: of their leaming experience as
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well as usability and snzazement i the
maodule.

Rezules: 23 of 36 students respoaded to the
survey. Stadents agresd or strongly agresd
that the interactivity improved their
leammz in QAL {2323), meihation to
leam ir the QAL (10/13), enzazement with
leamingz materials {14/2%), zenze of beinz a
part of 2 leaming community (1823) and
better smabled feedback (22/25). Stadents
appreciated the ability to post questions at
specific  pomtz  within  mieraciive
documents for quick clarification of doukts
and view other studemts” guestions. Cme
key finding was that enabling anomymons
posts provided studemts with a safe
enviromment to 2:k questions. Comparison

of mid-semester common test results
between the fully implemestsd QAL
semester and the praceding two semestars
showed no significant difference m mark
dizmibution, indicating  that  student
performance m the dipped leaming
delivery was not compromized.

Concluzion: and foture  directions:
Althousk OAL i done as an individual
activity, the usa of the imteractive features
enabled amd encouwraged leamer-lecturer
interaction and pesr leaming through
viewing other smdemis’ responses fio
lecturer's guestions. Ome critical element
was the lecharer's prezence in providing
conzistent  feedback  and  addressing
students” queriez Furure directions mclode
providing sample anzwers to lecturer's
questions for studemts to asses: their onm
rezponses a3 well 2: encouraging learner-
leamer interactions.
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the leamner:. The authors alse zhare the
inzights pained from the sxperience: of the
teaching teams: impolred in incorporating
the framework in their flipped learning
leszonz. Through this study, we will shars
examples of Tlessoms that have beem
designed nsing the Data-enabled Flipped
learning frameworlk. Additomally, we
will emplore the challenzes faced by
lecturers during implementation and the
stratzgies they employed to overcoms
them. Bdoreover, feedback from shadents
regarding their experience of leammsz m 2
flipped format will alza be chared.
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Enhancing student
leaminz and
enzagsament with
Data-enabled modified
5E model for Flipped
Leaminz

Pratima Majal,
Mlaria Teresa
Abslames, Siang
Chuet Koo 2ad
Irepe Chan

Abstract: Flip leaming haz berome 2
widespread pedagogical strategy  for
educators i the wake of the pandemic.
With Flipped Leaming, lacturers are faced
with the crucizl ta:k of ensuring studsnis
leam and are engaged online 23 well 23 m
clasz. However, engaging  siudents,
ezpecially online, can be very challenging
(Hew & Lo, 2018). Thuz, Lessen desizn
and facilitation  become cmtical o
enhancing  smdent  leamimg  and
enzazement One approach to lesson desizn
imvalves incarporating Temasek
Polytechnmic's  Data-enabled  Flipped
I..ear.q.ing m.odeL wh‘jl:l:.l i.nlegramef the 5E
Inquiry model and leverages Learning
Analytics far respnmii'e teaching. This
framework iz desi to  seamlesshy
intezrate both the put-of-class amd m-class
compenents of a flipped leaming lezson
The 5E model comprizes the following
phazs: Engagze, Explors, Explain, Elaborate
znd Ewvzluate. This model is a well-
eamablizhed active leaming inquiry-based
model mireduced by Eybes (1893) and has
been mcorporated mto Flipped Leamning
desige in recent years (Jenzen, Epmupsr &
Goday, 2015; Svenzson & Adawg, 2015
Lo, 2017; Lai & Hew, 2012). At Temassk
Paolytechnic, tha use of Learning Anahytics
is an imtegral part of teaching stdenmis
online as well as face-to-face by
incorporating  the  learning  amalfyfics
strategy called ALEBT. Thus, the Data-
enabled Flipped Leaming framework has

Temazek
FPobytechmic

TP2

A proof-of-concept

study on the efficacy

of agent-enabled
mudge meszazes on
leamers” online
leamimg behaviours

Eoon Guan Lee,

Abstract: As flip leaming zains traction in
higher sducation (HE) coursss in a post-
COVID era, it is critical that inztractors ans
2ble to monitor learners’ leaming progress
and preparation for in-person clazses. A
common  problem  that  lecturers  at
Polytechnics in Singapore face is that
leamers do oot waich the asynchromous
lecure wideo: amd complete  natorial
worksheet: before coming to  tutorial

worksheets  before :mi.ué to tobarial
Classas.

To counter this probles, 2 proof-of-concegt
pilot was implemented o explorz how
autonomous email meszages could nudge
leamers towards adopting such positive
leaming behaviear m 2 flipped learning
cnvironment Three motorial lessons m a
freshmen level microbiology course (o =
437y were selected  Messazes  wers
configured using an imtellizent agsnt (TA)
tool in the Leaming Managsment System
(LME) to deploy cuostomized emails
Leamers who did not watch the lacrure
videos received a remimder meszage fwo
days before clazs. Ifthey did notrespond by
watching the videos, another reminder
email wouald be triggered one day before the

been designed to mcorporate the 5E maodal
aloms with the learming malytics smategy to
scaffold faculty in desigming effective
Flipped Leaming lazzons.

This study focuses on implementing the
Data-enabled Flipped Learning
framework i three subjects in the Schoal
of Engineering and the School of Business
at Temawek Polyteckmic. Both the
quantitative and gualitative data collection
methods, such a: student swrveys and
imterviews, were used fto zam a
comprehenzive understanding  of the
effectivenass of this framework in engaging

scheduled class. To pudge leamer action,
Imk= to the lecture wideos, the hrtorial
work:zhaet and tims manazement resouToes
were embedded m the reminder emails.
Encouragement emails were :=nt o
learners who viewed the videos to reinforce
pozitive leaming behaviour.

From LMS analytics, it was observed that
there was a general decreasing trend in the
mumber of learners who recenved remindars
(meaning that they watched videos ahead of
time) across the three tutorial sessions
(from 48%% fo 423 with the wvideo
amalytics data zhowing a sharp upward
spike i viden visws coinciding with the
lamch of the study. Post-survey results
showed that majority of learners perceived
tha reminder and sncouragsment emails o
be ussful Imterestingly, despite the
imcreased mmmber of video viewers, a2
MeMeamar, analysis of paired respomses in
pre- and post-surveys revealed am increased
proportion of leamer: reported that they
were not able to watch videos according to
the course schedule Thi could be
explainad aither by enhanced leamers" salf-
awareness fom  email reminders or
confounding  factors fom the ftime of
survey. Focus group dizcuszions revealad
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This study explores the shift from written assignments to synchronous
group presentations in a fully online marketing course at a Singapore
institution for adult, part-time learners. The change, implemented in mid-
2023, aimed to enhance engagement, develop essential skills, and address
academic integrity issues arising from Al-generated content. Employing
the Community of Inquiry framework which emphasises cognitive,
social, and teaching presence, the pilot's effectiveness was assessed
through mixed-method surveys involving both students and instructors.
Despite perennial groupwork challenges such as scheduling conflicts
and participation issues, the findings indicate that synchronous group
presentations enhanced engagement and essential skills development
in the digital age. The paper recommends incorporating asynchronous
elements and additional support to optimise online group presentations.
Although this is a small-scale study, its findings offer valuable insights
for educators and institutions striving to enhance learning outcomes and
mitigate overreliance on generative Al in assessments.

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025) 20



Introduction

The number of adult learners in higher education has been
increasing in recent years, particularly with the COVID-19
pandemic’'s push to online learning (Fiorini et al., 2022).
Adult learners in higher education are typically older than
traditional college-age students. As they may be working or
may have familial obligations (Bober & Dennen, 2001), online
learning makes a significant difference to adult learners as it
offers them the flexibility to pursue their education at a time
and place that fits their schedule constraints (Lu et al., 2022;
Ng, 2023). Studies suggested that part-time adult learners
were satisfied with online learning as they were able to save
on commuting time and view lecture recordings from the
comfort of their own home (Fiorini et al., 2022). Nevertheless,
academic integrity is a concern for adult learners, particularly
in online or distance learning (Jocoy & DiBiase, 2006).

The rise of generative artificial intelligence (GenAl) tools
like ChatGPT has exacerbated issues of plagiarism and
compromised academic integrity in written assessments
(OECD, 2023; Zhang et al, 2024). GenAl is capable of
“generating seemingly new, meaningful content such as
text, images, or audio from training data” (Feuerriegel et al,,
2024, p. 111), making it difficult to distinguish from human
work. GenAl has changed the assessment landscape of
higher education, bringing multiple opportunities, such as
generating feedback and conducting automatic marking
(Chiu, 2024). However, it also presented challenges as
students could submit Al-generated work for assessment
purpose, passing it as their own (Luo, 2024). Indeed,
instructors might not have the confidence or the ability to
correctly identify the authorship of students’ work (Murray
& Tersigni, 2024).

Researchers have suggested that presentations and
discussions as assessment types focus on higher-order
thinking skills and may be less impacted by the use of GenAl
(Smolansky et al., 2023). Although students could simply read
off Al-generated scripts during online presentations, Nikolic
et al. (2023) highlighted that GenAl tools could not take the
place of students in real-time oral components that require
quality interactions (e.g., questions and answer segments,
reflections) suggesting higher integrity strength. Oral
assessments also have the additional benefit of developing
communication skills for students. Communication (the
ability to share information effectively) and collaboration
(the ability to work effectively with others) were listed as
the top two critical core skills in a Singapore government
report forecasting in demand and transferable skills over the
next two years (SkillsFuture Singapore, 2023). This suggests
that oral presentations that require students to demonstrate
learning through presentations and interactions may address
the need to develop critical transferable skills.

Hybrid and remote work arrangements are increasingly
becoming the normin a post-COVID environment (Tan, 2024).
To prepare graduates for evolving workplaces, educational
institutions must adapt their assessment methods
accordingly. Incorporating synchronous presentations
into the curriculum can offer students the opportunity to
present and defend their work in real time, fostering critical
thinking, presentation, and collaborative learning skills in a

hybrid environment (Chen et al., 2009; Evans et al., 2024).
These competencies are crucial in both academic and
professional contexts. However, despite their potential to
enhance employability, synchronous presentations remain
underutilised as an assessment method (Hughes et al., 2024).

While individual synchronous oral assessments, such as
viva voces, are effective in promoting academic integrity
and preparing students for professional life (Sotiriadou
et al, 2019), they present significant challenges when
applied to large cohorts due to logistical constraints and
resource demands. In contrast, asynchronous presentations
offer flexibility, allowing students to participate at their
convenience, which is particularly beneficial for adult
learners facing time constraints. However, pre-recorded
asynchronous presentations may fall short in developing
students’ real-time presentation skills and their ability to
navigate the unique social dynamics and technical aspects
of online presentations (Hughes et al., 2024).

A possible solution to manage large cohorts is to assess
students based on group presentations instead of individual
presentations. Synchronous group presentations with
question and answer (Q&A) segments could develop
students’ presentation and collaborative learning skills
and address growing concerns about the over-reliance on
GenAl and its ethical implications in completing written
assignments.

Although research has examined the effectiveness of
the different learning modalities such as asynchronous,
synchronous and face-to-face experiences (e.g., Hrastinski,
2008; Martin et al., 2021; Muller et al., 2019; Zeng & Luo,
2023), relatively fewer recent studies compare assessment
types within online environments from instructors and adult
learners’ perspectives (see for example, Jung et al., 2023).
This gap is evident in searches conducted through academic
databases and tools such as Google Scholar, Research
Rabbit.ai, and Inciteful.xyz. Addressing this gap as well as
the challenges of GenAl, we seek to answer the following
research questions:

1.  How effective are
presentations?

synchronous  group

2. How do instructors and students perceive the
shift from written assignments to synchronous
presentations?

3. What are the challenges of implementing
synchronous group presentations in large
online classes, and how can these be effectively
mitigated?

This study evaluates synchronous group presentations as
an assessment method to promote authentic learning and
enhance academic integrity, reducing dependency on Al-
generated content. It is guided by the Community of Inquiry
framework, which supports the integrated development
of cognitive, social, and teaching presences essential for
meaningful learning experiences (ElSayad, 2023; Garrison
et al., 2010). To increase relevance to professional skill
development, the assessment is also guided by the Five-
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Dimensional Framework for Authentic Assessment (AAF)
(Gulikers et al, 2004). This addresses the gap between
assessment tasks and work in the real world.

Through a case study of implementing synchronous group
presentations in a university with adult learners, this research
aims to understand the experiences and perceptions of
both students and instructors, thereby offering valuable
and practical insights when implementing synchronous
group presentations as an assessment strategy. This study
explores the potential of synchronous group presentations
to maintain academic integrity and with the additional
benefit of fostering critical skills such as communication
and collaboration skills. Practical implications and
recommendations are also drawn from this study to help
higher education institutions develop and implement
synchronous group presentations.

Theoretical background

Community of inquiry

Garrison et al. (1999) proposed that learning within the
community takes place through the interaction of three
components: cognitive presence, social presence and
teaching presence. Together, the three components form a
framework which can be used to guide the research of online
learning in higher education (Garrison et al., 2010). Known
as the Community of Inquiry, it is a theoretical framework
that can be used to understand the underlying processes of
student learning in online environments (Shea & Bidjerano,
2008).

Cognitive presence can be defined as “the extent to which the
participants in any particular configuration of a community
of inquiry are able to construct meaning through sustained
communication” (Garrison et al, 1999, p. 89). It involves
four phases: (1) A trigger event in the learners’ shared
environment, which identifies an issue or a problem; (2)
Exploration by learners, both individually and as a group; (3)
Integration of ideas and content from the exploration phase;
(4) Resolution, in which learners apply the new knowledge
they have gained (Garrison et al.,, 2001).

In online learning, social presence refers to “"the degree to
which a communication medium allows group members to
perceive (sense) the actual presence of the communication
participants and the consequent appreciation of an
interpersonal relationship, despite the fact that they
are located in different places, that they may operate at
different times, and that all communication is through digital
channels” (Lowry et al., 2006, p. 633). It is about participants
of the community presenting themselves as “real people” in
the community (Garrison et al., 1999), leading to increased
interaction, engagement and group cohesion (Garrison &
Arbaugh, 2007; Lambert & Fisher, 2013).

Teaching presence refers to "the design, facilitation and
direction of cognitive and social processes for the purpose
of realising personally meaningful and educationally
worthwhile learning outcomes” (Anderson et al., 2001, p. 5)
and this is typically established by the instructor (Garrison et

al, 1999). Teaching presence enhances cognitive presence
and social presence to achieve educational outcomes.

Authentic assessment

Authentic assessment is critical to prepare students for the
dynamic nature of the real world and stimulate students to
develop skills or competencies which are aligned to the future
world of work (Gulikers et al., 2006). It prepares students
for their professional life and enhances their engagement in
learning as they are expected to demonstrate the qualities
of an expert employee of their field in their assessment
(Sokhanvar et al., 2021).

Authenticity of the assessment can be understood as the
similarity between the cognitive demands of the assessment
and the cognitive demands of a related criterion situation
which reflects a real-life situation (Savery & Duffy, 1995). To
define authentic assessment, Gulikers et al. (2004) proposed
the Five-Dimensional Framework for Authentic Assessment
(AAF). The five dimensions are task, physical context, social
context, assessment result or form, and assessment criteria.
Each dimension is a continuum that varies in the level of
authenticity.

An authentic task is one that “that resembles the criterion
task with respect to the integration of knowledge, skills, and
attitudes, its complexity, and its ownership” (Gulikers et al.,
2004, p. 71). It should resemble a real-world task in terms
of complexity and ownership of the task and the process of
developing a solution.

The physical context of the task should reflect professional
practice in terms of how knowledge and skills will be used
(Gulikers et al., 2004). Similarly, the social context should
reflect the social processes in real-life contexts. For example,
if collaboration is required in a real-life situation, the
assessment should also require collaboration (Gulikers et al.,
2004).

Assessment result relates to the output of the assignment
which should be a "quality product or performance that
students can be asked to produce in real life” (Gulikers et
al., 2004, p. 75). The output should be evaluated against
assessment criteria that relate to a “realistic outcome,
explicating characteristics or requirements of the product,
performance, or solutions that students need to create”
(Gulikers et al., 2004, p. 75). This means that the assessment
criteria should be based on real-life situations and evaluate
the development of relevant professional skills.

In their extensive review of authentic assessment literature,
Ashford-Rowe et al. (2013) identified eight critical elements
of authentic assessments. The authors underscored the
importance of including metacognition, through self-
assessment and critical reflection, to deepen learners’
engagement and personal growth. They advocated for the
integration of structured feedback opportunities, enhancing
the original five dimensions by promoting reflective learning
and continuous improvement in real-world contexts.
Additionally, authentic assessment should promote
knowledge transfer across different domains.
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Methodology
Context

The study focused on a population of 340 part-time and full-
time students enrolled in an online marketing course, along
with 13 part-time instructors who each taught a class of up
to 36 students. The marketing course was a foundation-level
undergraduate course at a Singapore institution that served
a significant number of part-time, adult learners. The course
had been offered fully online even before the pandemic,
with a cohort of approximately 300-350 students, with 30
to 36 students per class. The course instructors were mainly
part-time lecturers with 10-15 years of face-to-face and
online teaching experience. A course leader coordinated the
teaching team to ensure consistency in curriculum delivery
and assessment matters.

The course was structured around six synchronous online
seminars held from 7pm to 10pm over a 12-week period,
accommodating the schedules of working adults. Seminar
recordings were made available. The course also supported
asynchronous learning through study guides, additional
resources, and discussion forums.

Traditional assessments had included quizzes, class
participation, online discussion forums, individual and
group written assignments, and a final exam. The written
assignments required students to apply course concepts
to analyse case studies of real-world marketing issues and
submit a written analytical report proposing solutions.
The group assignments, which did not require real-time
meetings, allowed flexible peer-to-peer learning for part-
time adult learners.

In early 2023, following the release of widely available
GenAl tools like ChatGPT, the institution released guidelines
allowing students to use GenAl tools for written take-home
assignments for most courses, with stipulations for disclosure
and acknowledgement to promote ethical and informed
use (Rakshika & Lee, 2024). However, this approach was not
without challenges and implications (Dwivedi et al.,, 2023;
Wang et al., 2024).

The solution

A decision was made to introduce synchronous group
presentations to replace the written group assignment.
Synchronous group presentations had the potential of
addressing the concern of academic integrity with the
use of GenAl, and the added advantage of developing
communication and presentation skills for marketing
students.

The assignment consisted of a case scenario, in which
the students represented a statutory agency, tasked with
devising solutions for a chosen local organisation, selected
on a first-come, first-served basis to promote engagement
and ownership. Although it was a group assignment, it
required students to work on their individual assessments
before working on the group assessment, ensuring all
students were prepared to contribute meaningfully to the

group solution.

The new assessment was guided by the AAF (Gulikers et
al., 2004) to ensure that the learning tasks closely mirror
professional activities. This alignment not only enhanced the
relevance of the tasks but also encouraged the application
of theoretical concepts in real-world scenarios, thereby
supporting deeper learning and skill development.

The first dimension, task, required student groups to play
the role of executives at a local agency tasked to develop a
marketing campaign proposal for selected organisations and
present the proposal in a synchronous group presentation.
This was similar to real-world scenarios where professionals
must present and defend their ideas, applying knowledge,
skills and attitude of marketing professionals. This design
ensured cognitive presence, as students engaged deeply
with content while preparing for real-world application.

The physical context of synchronous presentations in an
online setting effectively simulated real-time interactions
and resource usage typical in professional environments.
While the simulation provided a relatively lower fidelity,
“clean”, and “safe” learning space, which was appropriate for
a foundational course, the online group work requirements,
as well as the largely part-time student cohort, created
logistical and time-related challenges that students would
need to deal with, similar to professional work. Synchronous
presentations also challenged students to engage in
independent research, fostering critical thinking about
relevant and irrelevant information (Gulikers et al., 2004).

Group presentations enhanced collaboration and
communication skills, aligning academic exercises with
professional workplace demands, thus addressing the
social context dimension. These activities promoted social
interaction, positive interdependency, and individual
accountability, crucial for workplace success and reflective
of the social presence component of the Community of
Inquiry framework (Garrison et al., 1999).

Theassessmentresultorformrequiresstudentstodemonstrate
competencies by the creation of a quality solution to other
people (Gulikers et al., 2004). For this assessment, students
were required to deliver presentations and participate in
Q&A sessions with a live audience. This format not only
assessed their understanding and application of marketing
concepts in real time, but also reinforced cognitive presence
through active and participatory learning. Additionally, the
Q&A or interview-type presentations aligned with academic
integrity goals (Nikolic et al, 2023) and might reduce the
reliance on Al-generated content (Ward et al,, 2023).

The use of clear grading rubrics or assessment criteria,
provided at the start of semester and discussed in class,
ensured that students clearly understood the assessment
and feedback expectations. This approach strengthened
teaching presence, guiding students towards meaningful
outcomes.
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Implementation of the solution

Guided by the Community of Inquiry framework, the Head
of Programme developed the initial grading rubrics focused
on articulating and defending ideas and demonstrating a
comprehensive understanding of the group’s solution.
These drafts were refined through two rounds of feedback
from four senior course instructors to ensure clarity and
alignment with course outcomes, particularly in presentation
and group working skills.

Before the course commenced, all 13 instructors were
briefed by the Course Leader and Head of Programme on
the new assessment approach, including contingency plans
for technical issues during presentations (e.g., options for
rescheduling or recording presentations with live Q&A
sessions). Throughout the semester, communication among
instructors was maintained through WhatsApp and email,
allowing for consistent lesson delivery while providing room
for additional student support activities as needed.

Technological setup

The course sites on the Learning Management System (LMS)
hosted all course announcements, materials, assessments
and additional materials. The LMS was also used to
facilitate group selection and allocation processes. Based on
experience, many part-time adult learners did not check their
school emails or LMS regularly. Most instructors maintained
groups on messaging apps (Telegram or Whatsapp) as a
backup communication channel for immediacy purposes.
All synchronous seminar sessions were held over Zoom
with recordings made available on the LMS. Synchronous
presentations were also conducted through Zoom.

Managing synchronous assessment for large classes

Managing synchronous presentations for up to 36 students
per class presented logistical challenges. To accommodate
part-time students’ schedules, presentations were spread
across two weeks (refer to Table 1 for the two sessions)
following a one-week break. Each group had a 20-minute
presentation followed by a 10-minute Q&A session during
the three-hour seminar slot. This schedule allowed for
equitable access to presentation slots on a first-come, first-
served basis, and all sessions were recorded and made
available on the LMS.

To mitigate the potential advantage for groups presenting
in the second session, all groups were required to submit
their final slides one week after the second session of
presentations, allowing groups who presented in the first
session more time to incorporate feedback and make minor
adjustments to their presentations (refer to Table 1). All
student groups received individual and group feedback with
completed rubrics documents from their instructors at the
end of the semester.

Table 1. Weekly schedule for the course.

‘Weeks of the Activity

Semester

Week 0 Start of Semester: Individual and group assessments available to
all students.

Week 1t0 6 Students attend six three-hour synchronous seminar sessions.

Week 1t 2 Students to form groups of four and select their industry/local
organisation for proposal formulation.

Week 3 Students submit an individual assignment (related to the group
assignment).

Week 3 Students receive feedback on individual written assignment.

Week 7 Break

Week 8 (Session 1) and | Presentations are scheduled over two weeks due to large class
9 (Session 2) siZE.

Each group has 20 minutes for their presentation and 10 minutes
for a Q&A session within a 3-hour slot.

Non-presenting groups may attend peer presentations. All
students had access to the recordings.

Week 10 Groups to submit final presentation.

Groups are allowed to make minor edits to the presentation slides
based on feedback but no content changes were allowed. Seszion
1 groups have an additional week for these edits to ensure more
fairness as Session 2 groups have access to Session 1
presentations.

Week 12 Groups to receive completed rubrics documents with individual

and group feedback.

End of Course/Fevision Week
Written exams

Weeks 13 to 14

Data collection and analysis

To evaluate the effectiveness of synchronous group
presentations, mixed-method surveys targeting both
students and instructors were employed. The survey
questions were guided by the Community of Inquiry
framework to assess the planning and delivery aspects
of synchronous presentations. Qualitative questions
specifically addressed initial concerns, adopted strategies,
and future recommendations related to the synchronous
group presentation format.

After obtaining Institutional Review Board (IRB) approval,
the survey was distributed later than planned (Week 13),
resulting in a lower response rate due to some part-time
learners not checking their institutional emails post-course.
A total of 28 student responses (19 part-time learners and 9
full-time learners) and six instructor responses were received.

Thematic analysis was applied to identify common
themes related to the effectiveness of synchronous group
presentations, student engagement, challenges and
strategies (Braun & Clarke, 2006). Additionally, ChatGPT-4
assisted in identifying potential missed themes, ensuring a
comprehensive analysis. The emergent themes were aligned
with the Community of Inquiry and Authentic Assessment
Framework. Detailed descriptions of these themes for both
students and instructors are provided in the next section.

Based on the findings, recommendations were proposed
to refine the assessment strategy, emphasising human
elements and reducing reliance on GenAl tools (Liu et al.,
2023).
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Findings

Quantitative analysis of students’ and instructors’
responses

Quantitative survey responses indicated a positive
reception towards synchronous group presentations among
instructors, part-time and full-time students.

Table 2 presents student-reported impact of synchronous
group presentations compared to written assignments.
A significant 82% of students agreed or strongly agreed
that this format promoted collaboration and interaction,
and similarly, 79% felt it fostered discussions on course
concepts. 71% noted that preparing for synchronous group
presentations required comprehensive reviews of group
contributions, enhancing engagement with the material.
Positive impacts were also noted in understanding of course
content as 72% of the students felt that the presentations
had positively influenced their understanding of course
content. 82% of the students felt that the presentations
improved their confidence in presenting ideas.

Table 2. Student perspectives comparing synchronous group
presentations with written assignments.

Compared to written group Strongly  Agree Netther Dizagree  Strongly
assignments,  synchronous Agree Agres nor Disagree
group presentations. .. Disagree

Promoted more  36% 46% 18% 0% 0%

collaboration (frequent and

meaningfol interactions)

Fequired more frequent 43% 36% 18% 4% 0%
negotiation and discussion

of course concepts

Fequired review of each 39% 32% 21% 4% 4%
Eroup member’s

contributions in more detail

Positively influenced my 29% 43% 21% T 0%
onderstanding  of course

content

Improved my ability to 29% 3% 18% 0% 0%
present ideas coherently and

confidently

Based on instructors’ quantitative responses (presented
in Table 3), the majority observed that synchronous
presentations significantly boosted student interactions and
facilitated deeper discussions on course concepts, enhancing
the social presence in the online setting. Opinions varied
on whether these presentations led to a more thorough
review of peers’ contributions. While some instructors noted
an increase in content engagement and comprehension,
others reported neutral experiences, suggesting variability
in student engagement levels.

Qualitative analysis of students’ and instructors’

responses

Through qualitative analysis of the responses from students
and instructors, a number of themes emerged. Table 4
describes the students’ responses based on themes that
relate to the COl components and the AAF dimensions. Table
5 describes the instructors’ responses based on themes also
related to COIl and AAF. From the two tables, it was clear
that both instructors and students had similar concerns in

Table 3. Instructor perspectives comparing synchronous
group presentations with written group assignments.

Compared to  written group Strongly Apree  Neither Disagree  Stromgly
assessments, synchronous group Agree Agree nor Dizagree
presentations. ... Disasree

Required students to interact more  30% 33% 0% 17% 0%
frequently and meaningfully with

group members

Required students to negotiate and  17% 67% 0% 17% 0%
discuss course concepts with group

members more frequently

Required students to review each 17% 33%  33% 17% 0%
group member’s contributions

more detail

Positively influenced students™ 17% 33 0% 0% 0%
understanding of course content

Improved students” ability to 30% 33% 0% 17% 0%
presemt  ideas coherently and

confidently

areas such as content application, skill development, peer
collaboration and instructional design. More in-depth
analysis was done to better understand the challenges faced
by the students and how they mitigated these challenges.
The rest of this section describes the challenges and concerns
faced by students and instructors, as well as findings related
to skill development and the use of GenAl.

Table 4. Themes aligned to the COI and AAF Frameworks for
students’ qualitative responses.

COI Component | AAF Theme
Dimension
Cognitive Task

Presence

Definition Sample Quotes

ontent Application | Students’ concerns about | “Applying the concept o the scenario given

oncems applying course concepts | and ensuring my teammates are ableto do the
effectively doring real-time | same.”

presentations “I think while group presentations is more

C
C

difficult for me, I felt that [ have actually learat
more sbout the said topic and I tend to
understand and remember the concepts covered
more effectively.”

Methods used by students to | “We assisted one another and reviewed our
improve presentationand | scripts to ensure it was coherent and

delivery, such as frequent | transitioned smoothly”

reviews and rehearsals “Constant review of slides (biweekly) and
ensuring that the content answers the
questions/key poinits of the scenario ™

“We had dry runs to ensure that we did not
exceed the time and also to synchronize
‘between the presenter and the slide controller ™
“Presentation as it boosted my confidence ™

Task Content Delivery
Strategies

Task Skill Development | Development of esseatial

skills such as “The combination of understanding the topic
communication, and presenting it in a coherent and.

P . and confidence | understanding way is a very important skill for
building work.”

“Group presentation because it improves
communication and presentation skills which
many students lack ™

“Group presentation because its more realistic
and we can practice our presentation skills ™

Task and
Assessment

Realistic Assessment | The extent to which group
presentations reflect real-

world sceaarios and “Group preseutations as we need to present

| practices ideas in the lace.”

Responsibilities and “Dfficulty to find a commen time to plaa and
managing deadlines in real | discuss on how to tackle the [sssignment]
world context questions”

“iWe had to meticulously arrange and plan cur
schedules to ensure we all were free to practice
and collaborate ™
Social Content | Presentation Anxiety | Presentation anviety and | “Fear of face-to-face presentation.
uncertainty of questions “My initial concern was on the uncertainty of
clients may ask reflects real- | questions that may be asked.”
world context

Physical
Context

Time Management

Social Preseace | Social Context | Peer Collaboration | Sigaificance of working “Concerns about members ot pasticipating and.
with peers and the benefits | contributing appropriately.”
and challenges associated
with it

Social Content | Group Dynamics | Challeages faced in “Some members did ant coatribute to the ppt/
coordinating group work, | word document that was used to share our
including non-participation | ideas.”

and scheduling conflicts “Getting reliable groupmates is a challenge.”
Role and importance of “Report to course coordinator, did weekly
instructor suppert in meetups and updated to ensure team is
providing feedback, suiding | progressing.”

and mediating conflicts “Instructor was able to advise "

Teaching
Presence

Social Context | Instructor Guidance

“We clasified with our mstructer about the
conteat expected.”

“I found out that different instroctors had
different guidelines and specifications about
the synchronous sroup presentations.”

Assessment
Criteria

Tnstructional Design | Rubrics and guidelines

Students’ challenges and mitigation strategies
Challenges of group work

Students expressed several concerns typical of group work,
particularly in an online setting —equitable participation,
group composition, and the impact on individual grades
were predominant issues. One student highlighted the risk
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Table 5. Themes aligned to the COI and AAF frameworks for

instructors’ qualitative responses.

o1 AAF Theme Definition Sample Quotes
‘Compon Di
Cognitive Task Content Application | Students’ ability to apply “Some groups did not focus and address the
Presence course concepts i ] well”
Task Skill Development | Development of students” “Students preseatation skills significantly
skills, such as presentation and | improved
critical thinking skills “The Q&A sessions fostered deeper critical
“Slides are usually bullet poiats. .. limited time to
present...not sure about depth of their
understanding ___quality of individual
p ion skills” (initial concem)”
Task Realistic Assessment | Evaluation methods that “The questions need to be well-drafted and be
reflect real-world applications | application-oriented
and
Assessment Plagiarism The decrease in instances of “Live presentations minimized the chances of
resultForm. plagiarism and use of Al- plagiarism.”
generated content “This format provides a more avthentic
assessment of student abilities.”
Social Social Context | Peer Collaboration | Role of working with peers in | “(concerns about) the quality of student
Presence learning processes and collaboration ™
achieving course outcomes
Social Context | Group Dynamics | Handling interpersonal “Nanagement of group dynamics was crucial for
relations and team roles within | the synchronous presentations.
eroup projects.
Teaching Criteria Tnstructor Guidance | Strategies to support content | I shared additional short segments of how to
Presence application and skill present better with my students
Criteria Instructional Design | Guidelines and standards used | “The Scoring Rubrics has been well-thought
to evalvate student out”
performance and leaming “The live format allowed for instant feedback
and clarifications.”
“Tweak the weightages of the different
categories to reflect greater importance of the:
Individual’s contribution to .__ In particular, the
Individual’s knowledze of the right content as
well as their presentation skills to achieve the
goal of the [assignment]”

that non-contributing members "will jeopardise the rest of
the team.” Another student shared about “concerns about
members not participating and contributing appropriately.”
Questions about the impact of a peer’s lack of engagement
on individual grades were also raised, for example, “How
would the individual [peer’s] presentation affect my marks?"
Additional concerns included the application of course
concepts, presentation anxiety, technical difficulties, and the
unpredictability of questions during Q&A segments.

A significant challenge was coordinating schedules,
especially for part-time students balancing work and study
commitments. One student noted, "As a part-time student, it
takes a lot more of my time that | already don't have.” Another
explained the difficulty of aligning group availability due to
diverse academic schedules:

“our group came from different courses and also
taking different modules, the greatest challenge was
finding a common time.... A lot of adjustment needed
and perhaps even personal time sacrifices in order to
accommodate the common time.”

One student explained:

"The alignment of schedules, especially with a mix of
part-time and full-time students and overseas work
travel... the group was willing to make sacrifices,
holding online meetings at odd times like 6am and
10pm.”

Another student contrasted the dynamics of online versus
face-to-face classes:

“In face-to-face classes, at least we meet once a week,
but we can’t discuss our assignment during Zoom...
we have to conduct separate sessions.”

Students adopted various strategies to mitigate the
challenges of synchronous group work, focusing on task
management, communication, technological facilitation
and seeking instructor support. Early task division, regular
reviews, and rehearsals were key to ensuring smooth
transitions between presenters. Preparation for potential

technical issues included conducting dry runs and ensuring
multiple members had access to presentation slides, with
cues like "next slide” to maintain flow during handovers
between presenters. One student described their approach:

“We assisted one another and reviewed our scripts to
ensure it was coherent and transitioned smoothly.”

Another highlighted the importance of accountability in
managing tasks:

“The group assigned tasks to individual members and
held each other accountable by having regular online
meetings.”

As online students who did not meet regularly, students used
technology to facilitate collaboration. Popular platforms
such as Zoom, Telegram, WhatsApp groups and Google Docs
were instrumental for sharing documents and presentation
materials. A student shared, "We try to use Zoom, Telegram,
and Google Docs to share the workload.” Another student
said, “(It started with) creating a WhatsApp group”.

The above strategies aligned with the physical and social
contexts of the AAF to address real-world challenges like
limited resources and the need for positive interdependence
and individual accountability in group work.

Sources of support

From students’ qualitative responses, it was noted that
instructors played a pivotal role in supporting students and
reaching out to non-participative members. To address non-
participation, students reported issues to course instructors,
stating, “...when we are unable to contact the specific member,
we email the professor for help.” Another added, “Report
to course coordinator and updated to ensure the team is
progressing.”

It was evident that students had used multiple sources of
support. Interactions with group members and course
materials, such as rubrics and study guides, were identified as
the most beneficial. Instructor guidance and class activities
were generally seen as beneficial. External resources and Al
tools like ChatGPT were considered slightly less useful than
other aspects.

.0 Student Ratings of Usefulness across Sources of Support
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Figure 1. Student ratings of usefulness across sources of
support.
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These findings aligned well with the COIl framework. The
improvement in students’ ability to present ideas confidently
indicated a heightened cognitive presence, as students were
required to engage deeply with the content and articulate
their understanding effectively. The increased collaboration
and interaction among group members reflected a strong
social presence, fostering a supportive and interactive
learning environment. Additionally, the structured guidance,
managing group dynamics and resource provision
exemplified teaching presence.

Instructors’ concerns and mitigation strategies
Concerns about group work

Instructors voiced specific concerns about student
participation and equitable contributions for the group
presentations. They were worried about the risk of free-
riders and potential disputes over workload distribution,
encapsulated in concerns such as, "whether they would
speak up and contribute,” and “Initial concerns were on
proof-of-work in terms of each person’s contribution and
workload.” Instructors were also concerned about the
groups’ preparation for the presentations.

Instructors implemented various strategies to mitigate
concerns. They provided additional guidance, posted
reminders, and offered resources to develop presentation
skills.  This included conducting in-class briefings to
familiarise students with presentation requirements and
expectations. For instance, one instructor added, "additional
short segments on how to present better,” while another
“encouraged active participation during weekly classes to
refine students’ presentation skills and provide feedback”.
Instructors adopted proactive communications strategies
and kept students informed about potential technical issues
and outlined contingency plans through in-class discussions
and supplementary instructions.

Consistent with other studies, the dynamics of group
work sometimes led to a cooperative rather than a truly
collaborative effort (Donelan & Kear, 2023). An instructor
observed,

“Students ... signed in separately to do their own
part... this is no difference from what they did in the
past [which is a] written report ... each group member
[is] only responsible for his/her part, resulting in
incoherence.”

The assessment rubrics were designed to penalise such
disjointed efforts. The instructor's immediate feedback
and post-assessment feedback for individual and group
components would have included the lack of collaboration
in the group work.

Challenges during presentations
During the presentations, instructors encountered several

challenges that impacted student engagement and the
overall effectiveness of the sessions. Other concerns

include maintaining the quality of interaction during the
presentation sessions.

A significant challenge was the hesitancy of students in
the audience to engage during the Q&A segments. One
instructor noted, “Students (audience) were hesitant to ask
questions, rendering the Q&A somewhat redundant.” This
lack of engagement limited the interactive potential of the
presentations.

Instructors also faced difficulties in fully grasping the
students’ thought processes and solutions during the
presentations as students were not required to submit their
presentation slides before their presentation. One instructor
commented:

“Due to the lack of pre-provided materials
(presentation slides), it was sometimes challenging to
follow the presentation and grasp students’ thought
processes.”

To improve this, another instructor suggested, “Requiring
students to submit their ... PPT three days before the
presentation would enhance understanding.”

Two instructors went a step further by requiring students
to submit visual aids in advance (even though it was not
required) to ensure that the Q&A session would be more
targeted. One instructor explained:

"I made students hand in their visual aids (via email)
before the presentation even though submission
deadline was after the presentation and emphasised
that they need not show the visual aids during
presentation. This is so that they won't use the share
screen on zoom, which result in seeing only a very
small screen of the presenter.”

Although this strategy supported concerns about assessing
non-verbal cues and managing Q&A sessions, it might
pose a problem for students observing the presentation as
students would not be able to view the slides during the
presentation. While the two instructors showed initiative
in adding this requirement for students, it raised issues of
inconsistent guidelines and practices between classes.

Initial concerns about potential technical glitches were
prevalent among instructors. However, based on the
feedback, presentations proceeded without technical issues,
suggesting a general network stability and both instructors’
and students’ familiarity with synchronous video platforms.

Promoting professional skill development and content
mastery

Despite the initial concerns, more than 80% of students
would recommend synchronous group presentations over
traditional written assignments, citing significant benefits in
communication and presentation skills development. One
student commented:

“Presentations are pretty common in my future
working industry... a good opportunity for me to build
this soft skill so that my competency gets better.”
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Other comments from students included:

"

. builds my confidence in public speaking and
sharing of knowledge.”

... it's more realistic and we can practise our
presentation skills.”

"... as we need to present ideas in the workplace.”
Students noted deeper learning through this format:

“While group presentations are more difficult for me, |
felt that | actually learned more about the topic.”

Another student summarised:

“| find that | learn more through group presentations
as | need to understand everything to check my group
mates’ work and to be able to answer any questions
posed.”

The active engagement required in presentations — such
as brainstorming and dispute resolution — was seen as
particularly beneficial:

“The exercise of presentation, communication,
brainstorming, and dispute-solving skills at the
workplace reinforces concepts as we're required to
verbalise our thoughts.”

The value of instructor feedback and the development of
transferable skills was also highlighted:

“...After the course, | had to do a (another) video
presentation. | think what the lecturer told and guided
us on was very helpful...”

Instructors also acknowledged that synchronous group
presentations generally improved students’ confidence in
presenting ideas and increased engagement. One instructor
observed,

"... they enjoyed the learning ... They even went to
the [extent] of role-play as [agency] staff with the full
works of [agency] logos on their [presentation]...”

However, one instructor noted that some students
appeared to be reading off scripts, which might undermine
the authenticity of the presentations. Nevertheless, all
six instructors endorsed the use of synchronous group
presentations, though they suggested incorporating
additional guidelines to enhance their effectiveness.

Leveraging human skills in the age of generative Al

Students reported usefulness of external resources and Al
tools like ChatGPT (Figure 1). However, Al was considered
somewhat less useful than other aspects. Part-time students
reported slightly higher utility of Al tools, possibly reflecting
greater professional integration of such tools.

Instructors’ responses focused on assessment tasks that
would reduce the unethical use of GenAl tools. Examples
include "This format provides a more authentic assessment
of student abilities” and “Live presentations minimised the
chances of plagiarism”. Another instructor commented
that the use of synchronous presentation “minimises risk

of irresponsible use of generative Al tools. This is because
students would need to consider how they can convey their
ideas across in a speech”.

One instructor pointed out that the rubrics criteria ensured
students who relied solely on Al for creating presentation
content would be at a disadvantage:

"Of course they could use generative Al tools to
help them ..., but.... how they made the presentation
effective in the way they spoke as well as the team
dynamics. ....end up the wrong approach, hence still
fare badly”

An instructor summarised the evolving challenges of
detecting plagiarism with traditional tools like Turnitin,
especially with the advent of ChatGPT4, suggesting the
need to redesign assessments:

“.. written report on ChatGPT4 is a breeze, and Turn-
it-in (Turnitin) could no longer detect plagiarism. If it
is going to be an assistive tool, then let's work with it
and switch mode to synchronous group presentations
as a pedagogy moving forward. ... applicable ...for a
digitally native world of Al and the usage of Large
Language Models.”

Only one instructor took an opposing view, suggesting
the need for an additional written report to enhance the
detection of possible plagiarism and demonstrate deeper
understanding. The instructor explained:

“For slides and presentations, the Turnitin check is
not available (I believe). If students submit a (written)
report in conjunction with doing presentations, we
would be able to assess the Turnitin percentage and
details. During the presentation, students can be asked
more specific questions to assess their knowledge and
understanding and how they derive the content of
their presentations.”

Discussion and recommendations

Discussion

The aim of this research is to explore the potential of using
synchronous group presentations to create opportunities
for students to develop communication and presentations
skills and address the GenAl-related challenges in higher
education assessment brought about by GenAl. Through
a pilot study conducted in an online course with part-
time, adult learners, we could see that synchronous group
presentations were effective as an authentic assessment,
and it had the potential of mitigating the challenges from
the emergence of GenAl.

This research gave us a rich understanding of how students
perceived synchronous group presentations compared to
written assignments. Students highlighted the necessity for
deeper engagement with content, as they were required to
apply, discuss, and defend their ideas in real-time, reflecting
increased cognitive presence. The requirement for live
interaction, negotiation, and collaborative problem-solving
in group presentations directly engaged with the COIl and
the AAF emphasis on the social dimensions of learning.
These interactions ensured that the assessment could not
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be completed by solely relying on GenAl. Students reported
that the assessment mirrored professional real-world
activities, enhancing the authenticity by addressing the
physical and social contexts of the tasks.

While students’ perception was generally positive, they
also shared a number of challenges that they faced as
adult learners in an online course. Some of the issues faced
by students were consistent with findings from previous
research on the dynamics of both virtual and in-person
group work (Jung et al, 2023; Roberts & Mclnnerney,
2007). Through this research, we saw how students came
up with different strategies to mitigate the challenges that
they faced. We also saw that instructors were positive about
the use of synchronous group presentations. Although
there were issues in implementing this solution, different
instructors came up with various ways to mitigate the issues.

One of the concerns from instructors was plagiarism
detection. Instructors were concerned that presentation
slides, unlike written assessments, cannot be directly
scrutinised by text-similarity software such as Turnitin. The
effectiveness of plagiarism detection software is increasingly
questioned, particularly with the advancement of generative
Al tools. Several authors have highlighted the limitations
of these tools as Al technology evolves, become more
ubiquitous and students become adept at navigating such
systems (Liu et al., 2023; Rudolph et al., 2023; Topinka, 2024).
These findings underscore the importance of continuous
education and awareness among instructors about the latest
technological developments to ensure that assessment
methods remain robust and effective.

Overall, instructors and students favoured synchronous
group presentations for their ability to provide a more
authentic assessment experience, promote engagement,
and develop essential skills. However, they also highlighted
the need for additional support mechanisms and fair
assessment practices to ensure equitable participation and
mitigate challenges.

Based on the identified themes, it was noted that
metacognition and self-evaluation were not prominent in
this case study. According to Ashford-Rowe et al. (2013),
developing students’ metacognitive abilities through self-
assessment and critical reflection was a crucial component
of authentic assessment tasks. While this study's approach
of making assessment criteria transparent helped students
align their work with expected standards, thereby aiding in
effective planning and potentially fostering self-reflection,
Villarroel et al. (2018) pointed out that merely publishing
criteria had its limitations. Addressing this limitation in future
iterations of the assessment design will further enhance the
authenticity of the assessment.

Recommendations

Practical implications and insights were gleaned from
this research, which we present as recommendations for
institutions and instructors who would like to implement
synchronous group presentations as an authentic
assessment:

1. Developing presentation skills and student interaction in
a systematic manner

Most instructors had incorporated opportunities for
students to practise presentation skills during weekly in-
class presentations, providing students the opportunity
to receive formative feedback. Instructors also provided
additional external resources and guides. Several instructors
recommended including short segments on presentation
design and presentation skills in the course curriculum. This
would help students to improve their presentation skills.

Some students noted the difficulties in meeting up with peers
in the online environment as compared to opportunities
during face-to-face classes. As interaction with group
members are viewed as the most useful aspect to support
the task, instructors will need to foster a social presence that
mirrors the informal interactions of face-to-face settings,
albeit digitally, pre or post class to facilitate more interaction
opportunities for groups. Previous studies have reported
such instructor immediacy strategies facilitate meaningful
learning for online groups (see Melrose & Bergeron, 2007).

To ensure the questions asked during the Q&A segments are
thoughtful and enhance critical thinking, each group could
be assigned to review a specific peer group’s presentation
in advance and prepare relevant questions. This strategy not
only promotes deeper engagement but also encourages
active participation and critical analysis among students.

2. Enhancing fairness across large cohorts

Addressing fairness across large cohorts emerged as a
critical concern due to discrepancies in how presentations
were managed across different groups, leading to uneven
experiences. Instructors and students raised concerns about
the timing of presentations and the possible privilege to
groups which were presenting in a later session. As how one
student pointed out:

“...groups presenting later can take advantage of more
preparation time and preview the presentations done
by the earlier groups. They are more likely to score a
higher grade. This damages fairness and justice.”

To prevent later-presenting groups from potentially gaining
an unfair advantage by viewing earlier sessions, restricting
access to presentations and recordings of the first session
was proposed. “Session 2 Group Presenters should not be
allowed to attend or access the Session 1 recording”. However,
this would compromise peer learning as students would not
be able to learn from all presentations. A better way would
be to consider how all presentations could be scheduled on
the same day.

Students also raised concerns that different instructors
had different guidelines and specifications concerning the
submission of presentation slides, suggesting the need for
consistent guidelines and standardisation across classes.
Some classes were asked to submit their presentation slides
in advance, but this was not consistent across all classes.
There was a strong recommendation from instructors on
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the standardisation of submission practices, specifically
requiring the advance submission of presentation materials.
This would allow instructors to review content beforehand,
and address students concerns by ensuring a more equitable
and coherent assessment process.

Instructors had already implemented strategies such as
pro-active communication, technical readiness briefings,
additional resources and seminar activities to provide
feedback on presentation skills. As suggested by one
instructor, these practices should be further refined and
uniformly applied in the seminar plans for all tutorial groups.

3. Promoting individual accountability and positive
interdependence

Non-responsive group members and lack of participation
are well-documented issues in collaborative learning
environments. An instructor suggested that scoring rubrics
could be refined to increase the emphasis on individual
contributions relative to teamwork. Another instructor had
remarked that some students “signed in separately to do
their own part”. This adjustment might further encourage a
focus on personal performance, potentially at the expense
of collaborative skills and positive interdependence.

Strengthening  teaching  presence through clearly
communicated requirements, along with peer and self-
evaluations, has been suggested as effective strategies to
mitigate these group work issues (Donelan & Kear, 2023).
Moving forward, administering peer and self-evaluation
forms could enhance individual accountability and improve
group dynamics. This would also address the need for
metacognition to deepen learning.

4. Integrating GenAl tools to develop Al literacy

At the institutional level, students were permitted to use Al
tools (where explicitly stated) to support the assessment
process, with the necessary acknowledgements. With the
increasing ubiquity of generative Al in educational settings,
it is argued that its use is becoming “inescapable” (Lui et
al, 2023; Rudolph et al, 2023). Therefore, we suggest
that authentic assessments tasks that simulate real-world
scenarios should incorporate the use of Al tools. Lodge et al.
(2023) recommended that assessment designs, where both
Al and students contribute to products like presentations,
should provide clear opportunities for students to critically
engage with Al, use it judiciously, and reflect on their
learning.

Rubrics for synchronous group presentations could actively
promote the development of Al literacy skills. Future
iterations should require students to use Al tools ethically
and productively. The Q&A segments could incorporate
discussions on Al usage and reflection on the learning
process. To ensure equitable access, introducing students
to the Presenter Coach Al feature in Microsoft PowerPoint
(available to all students) to enhance presentation proficiency
could be beneficial (Microsoft, 2021). Additionally guiding
students to use freemium or limited free Al tools that aid

in the design and development of presentations, such as
Gamma.Ai can help develop skills to use Al productively (see
Wells, 2024 for further suggestions).

Instructors’ insights reinforce the importance of synchronous
group presentations in enhancing cognitive and social
presence, supported by effective teaching strategies, to
promote authentic learning. In the age of advanced Al,
these assessments emphasise the critical human elements
of collaboration and critical thinking, as noted in recent
research (Liu et al., 2023). It is evident that there is a need to
plan more strategically and deliberately for the development
of essential skills and the ability to leverage Al to enhance
productivity.

5. Blending asynchronous presentations with synchronous
Q&A

Students’ suggestions for improvement included offering
both synchronous and recorded asynchronous options to
enhance flexibility. A possible solution is a combination of
recorded presentations (for instructors and students to view
before the session) with a 15-minute Q&A segment during a
scheduled synchronous session to provide meaningful real-
time interactions. This format will allow students to prepare
and record their presentations at their own convenience,
effectively addressing the diverse scheduling needs of adult
learners (Lowenthal & Moore, 2020). To ensure authentic
engagement and facilitate peer-to-peer learning, these
recorded presentations would be made available on a
common platform, such as the Learning Management
System, allowing all students to view the presentations
before the synchronous session.

During the real-time Q&A, students will have the opportunity
to demonstrate their depth of understanding by actively
defending their views in front of a live audience and
demonstrate their ability to navigate online social contexts.
This approach also addresses instructors’ suggestions
to review the presentations in advance. The Q&A can be
focused on in-depth questions that challenge students’
comprehension and application of the material. Questions
that specifically probe students on their use of Al tools and
their reflections on the process will promote the development
of Al literacy. Additionally, online peer evaluations will be
administered upon submission to address participation
issues and increase individual accountability.

To maintain fairness and prevent any group from gaining
an undue advantage due to their presentation order, the
shorter synchronous segment for each group will facilitate
assessing all groups equitably within the same session. To
enable more focused Q&A sessions, groups can be placed in
a Zoom waiting room and admitted based on presentation
slot.

This revised strategy aims to blend the flexibility of
asynchronous presentations with the immediacy of
synchronous evaluations, creating a more comprehensive
and fair assessment process that effectively prepares
students for professional realities.
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Limitations and future research

Limited sample size, characteristic of many pilot studies,
and the student demographics pose challenges in
generalising the findings across broader online educational
settings. While the rich insights gained are invaluable for
understanding specific dynamics within this cohort, future
studies should aim to include a more diverse and larger
sample to further investigate across various demographics
and learning environments.

This study underscores the importance of adopting flexible
assessment strategies that leverage human skills and GenAl
tools to enhance student learning outcomes. However,
it offers limited insights on how Al tools were used to
support students learning. As Al continues to advance, our
educational approaches must also evolve to fully harness
its potential while enriching the learning experience.
Future research should focus on exploring how different
types of Al tools can be ethically and effectively leveraged
for synchronous group presentations whilst ensuring the
achievement of learning outcomes.

Conclusion

This study explored the application of synchronous group
presentations within a specific educational context. Both
instructors and students have underscored the value of
synchronous group presentations in fostering an authentic,
interactive, and engaging assessment experience. The
insights and recommendations offered here can provide
valuable guidance for educators and institutions aiming
to improve learning outcomes in online courses for adult
learners in the age of generative Al.
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this study examined how the frequency of GenAl use for higher-order
learning tasks and for supporting learning, as well as various demographic
factors, influence students’ attitudes towards GenAl.

The first decision tree analysis revealed that the respondents’ GenAl
usage frequency for higher-order learning was the most important factor
determining their desire to see GenAl incorporated into the university's
curriculum and assessment. In addition, for some learners, the study
found that age was a significant factor, with the younger learners having
a more positive attitude towards this technology than those who were
older. An analysis of the second decision tree found that the frequency
of GenAl use for learning support was the most important determinant
of the students’ willingness to have GenAl mark their assignments. An
understanding of how demographic and contextual factors influence
the students’ attitudes towards the role of GenAl in education can guide
academic institutions and educators in the development of effective
educational strategies and policies that facilitate its acceptance by a
diverse student population.
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Introduction

Since its inception in 1956, the term “artificial intelligence”
(Al) has surged in popularity and today, thanks to the recent
development of very promising real-world applications
(Gorriz et al, 2020), few doubt the potential that this
technology has to transform all domains of human activities
(SAS, n.d.). Generative Atrtificial Intelligence (GenAl)
applications have also garnered widespread interest in
education, where it has triggered some of the most profound
transformations the field has ever experienced (Dwivedi et
al,, 2023).

As GenAl technologies evolve and become more common,
they offer new opportunities for educators to enhance
their students’ learning experiences and performance
assessment. It is, therefore, timely to explore how the very
individuals who interact with GenAl on a daily basis, in the
case of this study, tertiary students, perceive the implications
of the incorporation of GenAl tools into their programme
curriculum and assessment.

Previous studies have shown that the effective use of
technology depends on various factors, including the
frequency and context of use, as well as the demographic
characteristics of the users, such as their age and gender
(Draxler et al.,, 2023; Morris & Venkatesh, 2000; Robinson
et al, 2015; Stohr et al,, 2024; Venkatesh & Morris, 2000).
However, as the specific drivers of the students’ desire for
GenAl incorporation into curriculum and assessment remain
underexplored, they warrant further investigation.

This study used the Chi-square Automatic Interaction
Detection (CHAID) analysis to identify and understand the
key factors influencing students’ desire to incorporate GenAl
into their university curriculum and assessment. By examining
how different demographic and contextual factors affect
these students’ preferences, this study aimed to provide
timely insights that inform the development of educational
strategies and policies that align with students’ needs,
providing actionable insights for educators, researchers, and
policymakers. These insights are crucial as they ensure that
the GenAl-enhanced teaching and assessment practices that
are designed and implemented take students’ perspectives
into account.

This research is guided by a conceptual framework that
examines how the frequency of GenAl use for higher-
order learning tasks and for supporting learning influences
students’ enthusiasm for GenAl integration. The framework
also considers the role of demographic and educational
factors, including age, gender, race, and year of study, in
shaping students’ attitudes towards GenAl.

The following sections successively present the literature
review, outline the research methodology, present the
results of our analysis, and discuss the implications of our
findings for educators, researchers and policymakers.

Literature review

In today’'s world of fast-paced technological changes,
GenAl represents one of the most formidable forces that
have revolutionised how individuals work and interact with
the world around them (Bahroun et al,, 2023). Among the
many domains of human activity, education stands out as
one where GenAl is showing the most significant impact
(Dwivedi et al., 2023) as evidenced by recent studies that
have examined the potential of GenAl to enhance learning
outcomes and transform traditional educational practices
(Ali et al., 2024; Bahroun et al., 2023; Bower et al., 2024; Kim
et al., 2022).

This literature review synthesises the existing research on
GenAl in education, focusing on its role and use in teaching,
curriculum development and assessments as well as how
students perceive and use it for learning.

Some Al tools can be used to support educatorsin assessment
tasks by generating assessment questions, automating
student essay marking and grading, assessing learning
processes, and developing personalised assessments
(Swiecki et al,, 2022). Other Al tools may also enhance the
ability of educators to focus on process-oriented assessment,
which seeks to understand the process students go through
when completing a learning task, rather than just evaluating
the final result (Kim et al., 2022). In addition, GenAl tools can
be used in course development, more specifically, for tasks
such as generating course outlines, lesson plans, learning
objectives, identifying topics, curating learning resources,
facilitating personalised learning, and designing learning
activities (Hadi et al., 2023).

The increasing adoption of GenAl in education also has
an impact on teaching practices. Al can be utilised in the
curriculum to foster higher-order thinking skills such as
problem-solving and creativity (Kim et al., 2022). Educational
institutions can enhance learning by integrating Al within
the curriculum and providing opportunities for students to
develop key areas of Al literacy, regardless of the students’
academic field of study (Southworth et al., 2023). In addition,
it is important to teach students the responsible use of
GenAl, including critically assessing the quality and accuracy
of its outputs (Bower et al., 2024).

Because GenAl is relatively new, the research literature
on its role in education is still nascent. Existing studies
that primarily focused on the applications of GenAl in
education highlighted its benefits, the ethical challenges
and inaccuracy issues it raises, and the deleterious effect
it has on students’ critical thinking (Ali et al., 2024; Zhu
et al, 2023). Some researchers (e.g., Bahroun et al., 2023)
have proposed that future research should seek to better
understand the use of GenAl in education, particularly on
the acceptance and adoption of GenAl by students, focusing
on understanding the factors that shape their attitudes
towards it as well as on the strategies that can positively
influence their acceptance of such technology (Bahroun et
al, 2023). Although a few studies have examined student
perceptions of GenAl (Baidoo-Anu et al,, 2024; Chan & Hu,
2023; Johnston et al., 2024), further research is needed to
explore factors that influence students’ attitudes towards
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the integration of GenAl into the programme curricula and
assessments, a gap that this research aims to fill.

Prior research shows that demographic factors, including
age and gender, do affect technology usage and attitudes
towards technology (Draxler et al., 2023; Morris & Venkatesh,
2000; Robinson et al,, 2015; Venkatesh & Morris, 2000). A
study conducted by Draxler et al. (2023) found that among a
sample of US citizens, females were less likely to use GenAl
than their male counterparts and that younger users were
more likely to use GenAl than older ones. In addition, the
study found that the effect of gender is most pronounced
among young adults, while it becomes only marginal for
users from older age groups. However, the role of gender
and other demographic factors requires further investigation
in the context of GenAl within the education context. More
generally, an understanding of the demographic patterns in
the use of GenAlin education can guide academic institutions
and educators in the development and implementation of
effective policies that facilitate its acceptance by a diverse
student population.

The frequency with which students use GenAl tools for
learning influences their attitudes towards GenAl. Stéhr et al.
(2024) found a strong positive correlation between familiarity
with ChatGPT and favourability of attitude towards such
tools. Individuals who are more familiar with these tools tend
to perceive greater benefits from their use. However, it is not
immediately clear that frequency of usage of GenAl tools
in various contexts influences students’ attitudes towards
incorporation of such tools into curriculum and assessment.
Even if students frequently use GenAl tools, they might
question the appropriateness of integrating these tools into
educational assessments or curricula. Students might have
reservations about using GenAl because of their concerns
about academic integrity, reliability and potential biases
relating to its outputs.

While the potential benefits of the use of GenAl in higher
education are evident, the literature reveals a gap in
understanding the specific factors that influence students’
desire for the incorporation of such tools in curricula and
assessments. This study aims to fill this gap by exploring
how the frequency of GenAl use across different types of
learning activities, along with demographic and educational
factors such as age, gender, race, and year of study, influence
students’ desire for the integration of GenAl in their studies.
By building on the existing literature and addressing this
research gap, this research seeks to provide insights that
can inform institutions and policymakers tasked with
developing and implementing policies and strategies that
guide the integration of GenAl into university curricula and
assessments.

Conceptual framework

The incorporation of GenAl into university curricula and
assessments has the potential to enhance students’
educational experiences (Chan & Hu, 2023). To realise
this potential, it is essential to understand the factors
that influence students’ desire for such integration. The
conceptual framework of this study (Figure 1) examines

how the frequency of GenAl use for higher-order learning
and frequency of GenAl use for supporting learning, as well
as various demographic factors—including age, gender,
race, and year of study— might affect students’ desire for
incorporating GenAl into the university’s curriculum and
assessments, and their receptivity to have GenAl mark their
assignments.

Frequency of GenAl Use

For Higher-Order Learning \—\—\_\__. GenAl Incorporation in

Curriculum & Assessment

Frequency of GenAl Use
For Supporting Learning

Age

Gender -
Receptivity to

GenAl-Marked Assignment
Race

Year of Study
Figure 1. Conceptual framework for the study.

Methodology

Research design

This quantitative research used a survey questionnaire to
gather data on the use and perceptions of GenAl among
part and full-time students from a Singapore university.
An analysis of the patterns and relationships found within
the data led to meaningful conclusions about the students’
experiences and attitudes towards GenAl.

Procedures

The recruitment of participants was conducted through
various channels. Email invitations containing the survey link
giving access to the online questionnaire were sent to all
students. In addition, participants were recruited by posting
on the university's learning management system (Canvas)
invitations to participate that contained the survey link.
Instructors of courses managed by the Online Learning Unit
also assisted in the recruitment by making announcements
to their students, inviting them to take part in the survey.
Interested participants were provided with a participant
information sheet containing a brief description of the study.
Participants proceeded to answer the eligibility questions
before the main survey. The main survey contained questions
about their usage of GenAl, their perception of GenAl tools
as well as demographic questions.

Participants

A total of 790 students from a university in Singapore
participated in the survey. For the participants to be able to
provide meaningful responses to the questions in our study,
respondents needed to meet four criteria outlined in the
following four screening questions:
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. Are you currently enrolled in an undergraduate/
postgraduate programme at the university?

. Are you aged 18 years or above?
. Have you heard of generative Al?

. Have you ever used generative Al tools for
tasks such as text generation?

Respondents who answered "no” to any of these questions
were excluded from the survey. From the initial 790
participants, 85 of them discontinued the survey during
the screening questions stage while 45 respondents did
not meet the initial eligibility criteria laid out in the first
three questions. Specifically, ten students did not meet
the requirement of being enrolled in an undergraduate or
postgraduate programme at the university, two did not
meet the age requirement of being 18 years or older, and 33
students had not heard of GenAl. The other 660 participants
responded to the question on their prior use of GenAl
tools for tasks such as text generation. Among these, 531
participants (80.5%) reported prior use of GenAl, meeting
the inclusion criteria. The remaining 129 participants (19.5%)
indicated no prior use and were thus excluded from the
study.

The first column of Table 1 presents the demographic and
educational profile breakdown of all participants who met
the inclusion criteria (n=531). The second column shows the
demographic breakdown of the participants (n=355) who
responded to the questions used as dependent variables in
the decision tree analysis.

Table 1. Demographic & educational characteristics of
survey participants.

Demographic & Educational Participants who met Participants
Characteristics inclusion criteria included in
(m=2%31) decizion tree
analysis
(n = 355)
Age
18 to 24 vears of age 20% (103) 20% (103)
25 to 34 years of age 24% (126) 353% (125)
=35 years of age 18% (101) 28% (98)
Miszing 37% (199) 8% (29)
Gender
Male 34% (182 51% (181)
Female 27% (144) 40% (141)
Missing 38% (203) 924 (33)
Year of Study
Year 1 20%4 (104) 29% (102)
Yearl 19% (103) 28% (100)
Year 3 and above 23% (124) 35% (123)
Miszing 38% (200) 8% (30)
Race
Chinese 45% (239) §6% (234)
Malay 10%(33) 15% (32)
Indian 3% (18) 3% (18)
Eurasian 0.4%(2) 0.6% (2)
Other 3% (15) 4% (13)
Missing 38% (204) 10% (34)

Note. Each cell in Table 1 shows both the percentage and the actual mumber of participants (in
parentheses) that fall into each category.

From Table 1, it is apparent that the number of participants
listed in the first and second columns does not show
a significant difference. This can be attributed to the
placement of the demographic questions towards the end

of the survey. About 200 of the 531 participants who met
the inclusion criteria did not reach the end of the survey,
missing the demographic questions. Consequently, the
number of participants in the first column who answered the
demographic questions does not differ significantly from
those in the second column who responded to the questions
used as dependent variables in the decision tree analysis.
These dependent variable questions are positioned close
to the end of the survey, before the demographic section,
hence, most participants who reached these questions also
completed the demographic section. As a result, the number
of missing responses is much smaller when the population
is defined as those who answered the dependent variable
questions used in the decision tree analysis.

Independent variables

Respondents were asked about their usage of GenAl in the
form of the frequency with which they use GenAl tools in
each of the following study contexts (on a 5-point Likert
scale from 1= "Never” to 5 = "Very frequently”):

a) To complement the course material
b)  As a virtual tutor or study companion to explain or clarify basic concepts,
models, theories, or processes contained in the course materials

¢} To summarize the course material

d)  To learn more advanced or specialised topics

e) To develop my entical thinking and analysis slills

f) To translate or learn new languages

£)  To get creative inspiration e.g. generate artistic or design suggestions

k)  To brainstorm and generate ideas in general

1) To find references to research papers

i) To evaluate my own ideas

k) To generate partial answers to my graded assignments

1) To generate full answers to my graded assignments
m) Toreview and improve my writing

1) To provide feedback on my answers to graded assignments before submission
o) To generate quizzes for practice and immediate feedback

p)  To generate personalised study guides

q)  Other purpose — Please specify only one:

Other independent variables are demographic and
educational factors, i.e. the respondents’ age, gender, race,
and year of study.

Factor analysis

Factor analysis is used to simplify data and uncover patterns
within a set of variables (Child, 2006). It works by clustering
variables that share common variance, thereby identifying
underlying constructs (Yong & Pearce, 2013). Factor analysis
was used in this study so as to easily identify and group
related activities associated with GenAl usage into various
larger study contexts, reducing in the process the relatively
large number of variables into a smaller number of factors
reflecting patterns of GenAl usage in learning processes.
Grouping related behaviours into coherent factors, such as
the use of GenAl for higher-order learning or for supporting
learning, provides insights into the patterns of students’
engagement with GenAl in their learning activities. Factor
analysis enhances parsimony (Harman, 1976), facilitating the
meaningful interpretation of the data.
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The data were analysed using factor analysis, employing
Principal Component Analysis and Varimax rotation, to
identify underlying factors that represent distinct patterns
of use of GenAl among students.

The Kaiser-Meyer-Olkin (KMO) test for sampling adequacy
produced a coefficient of 0.927, which is greater than the
benchmark of 0.5. Kaiser (1974) recommended values greater
than 0.5 as barely acceptable. Values between 0.8 and 0.9
are deemed meritorious, and values of 0.9 and above are
classified as marvellous (Kaiser, 1974). Additionally, Bartlett's
test of sphericity is significant (p < 0.001). These indicate
that factor analysis is appropriate, and the results can be
relied upon.

Table 2 presents the factor loadings of the individual items
onto the two factors identified from the data.

Table 2. Factor analysis results.

Frequency of Frequency of GenAl
GenAl Use for Use for Supporting
Higher-order Learning
Learning
To comyplement course material 0.514 0.225
Tua.cr.a% a virmal nutor/study 0,798 0187
companion
Tao leam more
0.780 0.242
advanced zpecialized topics
To develop critical thinking & -
0.749 0278
analyzis skills
To braimstonn'zensrate ideas 0.733 0176
To evahuate ideas 0695 0388
To review & irnprove writing 0.674 03Te
To surmarise course material 0665 0367
To get creative mspiration 0.494 0367
To generate guizzes for practice =
& fomdback 0.143 0.83%5
Tu.genemte personalized sndy 0,240 0,801
Euides
Tao .genemte full answers to 0188 T8
azzignments
Tup:rl.:-ndefeaiha-:k O BHISVWEDS 0,440 1516
o assignments
To translateleam new lanznages 0.27a 0570
Tummmﬂ BMEWELS 10 0,467 0,565
azzignments
To find references to research 0380 0,544
papars
% of Wariance 33.581% 25.173%
Eazizer-MMayer-Olkm hleasure of 0827
Sampling Adequacy o
Eartlett’s Test of Sphericity
Appros. Chi-Bouare 4051457
Df 120
Biz. 000

Note: The numbers in the table indicate factor loadings, with the major ones showmn i bold

A total of two factors were identified. The first factor explains
33.591% of the variance in the data after rotation, and the
cumulative variance explained by the two factors is 58.766%.
The literature recognises that there are generally two
qualitatively different approaches to learning - the surface
and the deep approaches (Aharony, 2006; Biggs, 2003;
Dinsmore & Alexander, 2012). As defined by Baeten et al.
(2008), the “deep approach to learning is associated with
student intention to understand and to distil meaning from
the content to be learned”, whereas the surface approach to
learning “is characterised by a student’s intention to cope
with course requirements” (pp. 359-360).

As shown in the factor analysis results (see Table 2), the
nature of the nine items loaded onto the first factor suggests
that the first factor can be labelled as "Frequency of Using
GenAl for Higher-Order Learning”. The activities associated
with this factor involve the use of GenAl in ways that actively
engage students in their learning processes, pertaining to
more complex cognitive functions such as critical thinking,
evaluating ideas, generating ideas, and engaging in creative
activities, rather than merely performing surface-level tasks.
As such, this factor can be deemed to represent the active
and deep learning processes that students experience when
using GenAl. A deep approach to learning is characterised
by students’ desire to thoroughly understand and
meaningfully engage with the material. It involves focusing
on key concepts and principles and applying strategies
that effectively foster the creation of meaning (Asikainen
& Gijbels, 2017; Vanthournout et al., 2014). Strategies used
by students who have a deep approach to learning include
connecting new ideas with prior knowledge, identifying
patterns, evaluating ideas and critically assessing arguments
(Baeten et al., 2008).

The second factor comprises seven items (see Table 2). Based
on the nature of these items, the second factor was named
"Frequency of GenAl Use for Supporting Learning”. The
activities associated with this factor involve the use of GenAl
in tasks that provide learning support to students, without
engaging with students’ higher-order cognitive skills such
as critical thinking or creativity. Examples of such activities
are generating quizzes, generating study guides, generating
answers to assignments — which suggest students seeking
shortcut to receive straightforward answers, providing
feedback, translating languages, and finding references to
research papers. These are activities involving the use of
GenAl for supportive, lower-level tasks that streamline the
assignment preparation process and do not require deep,
complex cognitive engagement. According to Vanthournout
et al. (2014), the surface approach to learning involves
behaviour driven by external motivations or intentions that
are unrelated to the true purpose of learning, such as a fear
of failure.

Dependent variables

The dependent variables of interest in this study are:

1. "l'would like to see generative Al being formally
incorporated into the university curriculum.”

2. “I would like to see generative Al being formally
incorporated into the university assessment.”

3. “I am receptive to the idea of having my
assignment marked, graded and commented
by Al instead of my instructor.”

The first dependent variable of this study (desire for GenAl
incorporation into the university curriculum and assessment)
was derived by calculating the average response to
Questions 1 and 2.
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Questions 1 and 2 represent the respondents’ attitudes
towardincorporating GenAlinto the university curriculumand
assessment, in other words, the interest in integrating GenAl
into the university’'s educational system. The curriculum, as
defined by Organisation for Economic Co-operation and
Development (1998, p. 33), is a field of enquiry and action
on all that bears on schooling, including content, teaching,
learning and resources. It covers the design and delivery of
educational content, while assessment involves evaluating
and measuring learning outcomes. Given that assessment
is an essential and integrated part of the curriculum, both
areas are closely related. Hence, this construct was named
“GenAl Incorporation in Curriculum and Assessment.”

Question 3 was examined separately as the second
dependent variable. It was prudent to do so, given the
potential for differing attitudes towards using GenAl
for marking as opposed to general integration of GenAl
into curriculum and assessment. This enabled a better
understanding of whether there was a significant difference
in how respondents view the general integration of Al
into education versus its evaluative role in taking over
human marking, grading and feedback. The idea of GenAl
taking over such duties might provoke a response that is
different from students’ general attitude towards GenAl
integration in curriculum and assessment. It is possible
that respondents could be comfortable with GenAl being
part of the curriculum and assessment design, but less so
with GenAl making evaluative decisions that directly impact
their academic outcomes. Separating the analysis helps to
capture these nuances accurately, providing clearer insights
into specific attitudes towards GenAl's role in marking. If
the average of Questions 1 and 2 were to indicate a high
level of acceptance, while Question 3 showed a lower
receptiveness, it would suggest that while respondents were
open to GenAl as a tool for enhancing education, they may
still have reservations about entrusting GenAl with marking,
grading and feedback responsibilities. Discovering varying
levels of acceptance or resistance towards the use of GenAl
for marking as opposed to general integration of GenAl
into the curriculum and assessment can help educators
and policymakers develop more targeted strategies or
interventions regarding GenAl's role in education.

Analysis and discussion
Data analysis

This study aimed to identify the key determinants of the
respondents’ desire to see GenAl incorporated into the
university's curriculum and assessment as well as the main
factors influencing the respondents’ willingness to have
GenAl mark their assignments.

A total of 790 participants were surveyed, but only 531
met the respondent profile requirements set out by four
qualification questions requiring that they be 18 or older
and enrolled in an under or postgraduate programme at
that university, that they had heard of generative Al and had
used it for text generation. However, only 355 of these 531
qualified survey participants responded to the questions
pertaining to GenAl incorporation into the university's

curriculum and assessment as well as the one about
their willingness for GenAl to mark their assignments. To
determine whether the fact that only 355 out of 531 qualified
survey participants responded to the questions might
affect our study’'s results, statistical tests were conducted
to compare the attitudinal profiles—specifically, the GenAl
usage frequency—of respondents and non-respondents to
these questions. An analysis was carried out to determine
whether there were significant differences between the two
groups in terms of their GenAl usage frequency for higher-
order learning and for supporting learning. The results
indicated no significant differences between respondents
and non-respondents in these measures. Therefore, there
is no evidence to suggest that the 176 participants who did
not respond had any adverse effects on the results derived
from the 355 respondents who answered the questions.

To analyse the data collected, a chi-square automatic
interaction detection (CHAID) model was used with IBM SPSS
Modeler. The CHAID algorithm is a decision tree technique
commonly used for effect assessment and prediction.
Generally, the most important determinant among the
independent variables (as indicated by its p-value) splits the
sample analysed into two or more subgroups, called nodes
(Koh, 2005). Following preset split condition parameters
(such as statistical significance thresholds and minimum
post-split sample size), the process is repeated with the
next most important determinant/s, splitting one/some of
these subsets into smaller subgroups further down the tree.
The splitting process terminates when no further significant
variables can be associated with the independent variable,
giving the final decision tree.

In this study, CHAID was used to generate two distinct
decision trees. The first one analysed the relationship
between the respondents’ desire to see GenAl incorporated
into the university curricula or assessment and five socio-
educational factors as determinant variables, namely: age,
gender, race, frequency of GenAl use for higher learning,
and frequency of GenAl use to support learning. The second
decision tree carried out a similar analysis on the association
between these same determinants and the respondents’
willingness to let GenAl mark their assignments.

To identify the best determinants of the respondents’ desire
to see GenAl incorporated into the university curricula or
assessment, the CHAID algorithm created a 9-node, 3-layer
decision tree (Figure 2).

Node 0 comprises the final sample of 355 survey participants
who were asked the extent to which they agreed with the
statement, "/ would like to see generative Al being formally
incorporated into the university curriculum and assessments”.
The average response score was 3.565, which falls mid-way
between "neutral” to “somewhat agree”.

At the first level, the decision tree indicates a very statistically
significant (p=0.000) positive association between the
respondents’ desire for the university to incorporate GenAl
into its programme curricula and assessments and their
GenAl usage frequency for higher-order learning. The
monotonic relationship reveals that the more frequently the
respondents used GenAl for higher-order learning, the more
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GenAl Incorporation in Curriculum and Assessment

Node 0
n 355
% 100.000
Predicted  3.566
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Figure 2. Decision tree for GenAl incorporation in curriculum
and assessment.

they would like to see it formally incorporated into their
curriculum and assessment (see nodes 1 to 4 in Figure 2).

Furthermore, for the group of respondents whose GenAl
usage frequency for higher-order learning was above
average but not very high (node 3), the younger group of
18-34 (node 8) tended to have a stronger desire to see
GenAl incorporated into the curriculum or assessment as
compared to the older group of 35 year-old and above
(n=11) as well as those who did not state their age (n=3)
(node 7).

Finally, it was noted that in the group of respondents whose
GenAl usage frequency for higher-order learning was
average (node 2), there is a marginal statistically significant
difference (p=0.123) between male (n=41) and those who did
not indicate their gender (n=8) versus female respondents,
with the former (node 6) having expressed a stronger
desire to see GenAl incorporated into the curriculum and
assessment than the latter (node 5).

The CHAID algorithm was also used to identify the
determinants of the respondents’ willingness for GenAl
to mark their assignments, resulting in a second 6-node,
3-layer decision tree (Figure 3).

As shown by the splits below node 0, there was a very
significant (p=0.000) positive association between how
receptive the respondents were to having GenAl mark their
assignment and their GenAl usage frequency to support
their learning — that is, the more frequently they used GenAl
in learning support contexts, the more receptive they were
to letting it mark their assignments (see nodes 1 to 3).

Furthermore, it is noted that within the group of respondents
whose GenAl usage frequency in learning support contexts
was low (node 1), 70.34% of those whose GenAl usage
frequency for higher order learning was also low tended
not to be receptive to the idea of letting GenAl mark their
assignments (node 4). On the other hand, however, 51.85%
of the respondents whose GenAl usage frequency for higher-
order learning was high (n=92) or missing (n=16) either had
no objection or were agreeable to GenAl being used to mark
their assignments (node 5). It can be argued that as these
respondents use GenAl in contexts involving in-depth and

Receptivity to GenAl-Marked Assignments

Node 0
Category % n
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W 4_Agree 24,507 87|
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Frequency of GenAl Use For Supporting Leaming
Adj. P-value=0.000, Chi-square=37.278, df=6

(0.117,1.462) >1.462

<= 0117, <missing>

Node 1 Node 2 Node 3
Category % n Category % n Category % n
3_Neutral 21.739 55 3_Neutral 16.176 11 3_Neutral 32353 11
W 4_Agree 17.391 44 W 4_Agree 36765 25| |W4_Agree 52941 18
® 2_Somewhat Disagree 25.692 65 ® 2_Somewhat Disagree 25000 17| (M 2_SomewhatDisagree 8824 3
™ 1_Strongly Disagree 35178 89 ¥ 1_Strongly Disagree 22,059 15| (®1_Strongly Disagree 5882 2
Total 71.268 253 Total 19.155 68 Total 9577 34
[ =
Frequency of GenAl Use For Higher-Order Leaming
Adj. P-value=0.078, Chi-square=13.264, df=3
<= 0:336 »0.336; <missing>
Node 4 Node 5
Category % n Category % n
3_Neutral 16.552 24 3_Neutral 28704 3
W 4_Agree 13103 19| |W4_Agree 23148 25
W 2_Somewhat Disagree 28.276 41| |®2_SomewhatDisagree 22222 24
™ 1_Strongly Disagree 42069 61| (®1_Strongly Disagree 25926 28
Total 40.845 145 Total 30423108

Figure 3. Decision tree for receptivity to GenAl-marked
assignments.

more complex learning, they might be perceiving GenAl's
knowledge but also analytical and reasoning capabilities
to be sufficiently sophisticated for them to consider
GenAl to possess sufficient domain expertise to mark their
assignments.

Finally, although they were included in both CHAID analyses,
it should be noted that neither race nor years of study were
found to be determinant of the two dependent variables
that this study examined.

Discussion

This study used two CHAID analyses to examine the
strongest determinants of the respondents’ desire to
see GenAl incorporated into their course curriculum and
assessment as well as with their willingness to let GenAl
mark their assignments.

An analysis of the data reported by the first decision tree
found that the respondents’ GenAl usage frequency for
higher-order learning was the most important factor
determining their desire to see GenAl incorporated into the
university's curriculum and assessment while gender was
found to be a marginally significant determinant, but only
for a subgroup of those whose GenAl usage frequency for
higher-order learning was above average, but not very high.
It is suggested that the GenAl use for higher-order learning
was found to be a determinant of the respondents’
willingness to incorporate GenAl in Curriculum & Assessment
because many of the higher-order learning variables relate
to course content (therefore to curriculum), such as GenAl
use for complementing course materials, learning advanced
topics, and summarising content, as well as for assignment
preparation (assessment), including developing critical
thinking skills, gaining creative inspiration, brainstorming
and evaluating ideas, and reviewing and improving writing,
as shown in Table 2. Hence, since this particular group
already uses GenAl informally in these contexts, they are
more familiar with its capabilities and it therefore appears
likely that to maximise its benefits, they would want the
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university to formally incorporate GenAl in the development
and content of the course curriculum and assessment.

An analysis of the second decision tree found that the
frequency of GenAl use for learning support was the most
important determinant of the students’ willingness to have
GenAl mark their assignments, followed by its frequency of
use for higher-order learning. This could be explained by
the fact that many of the learning support variables relate to
assignment preparation, such as GenAl use for generating
partial or full answers to assignments, finding references
for research papers, and providing feedback on assignment
answers before submission. Similarly, some higher-order
learning variables (as shown in Table 2), such as developing
critical  thinking  skills, getting creative inspiration,
brainstorming, evaluating ideas, and improving writing, also
contribute to this willingness. As such, it appears logical and,
as the results showed, that it is likely the respondents who
frequently use GenAl to prepare their assignments would
tend to understand and trust its capabilities and would
hence be more receptive to having GenAl mark their graded
submissions.

Conclusions and recommendations

The purpose of this research was to identify the factors
that affect the learners’ openness to integrate GenAl in the
curriculum, assessment methods, and assignment marking
of the courses they take at the university.

The study found that the respondents’ familiarity with
GenAl, as measured by how frequently they use it, was
positively associated with their attitude and trust towards
it as they were more willing to see it being incorporated in
their studies, for content and assessment development as
well as for assignment marking. This is aligned with Stohr et
al. (2024) whose research concluded that a strong positive
correlation exists between familiarity with ChatGPT and
favourability of attitude towards such tools.

In addition, for some learners with an above-average
familiarity with GenAl, the study findings suggest that age
was also a significant factor, with the younger 18-34 learners
having a more positive attitude and trust towards this
technology than those 35 and above. Although this research
investigated Singapore learners at a local university, its
findings are coherent with those of Draxler et al. (2023), who
concluded that younger US citizen users were more likely to
use GenAl than older ones.

These findings should prompt universities to implement the
following recommendations.

Firstly, universities should develop and issue a formal
statement describing, but also circumscribing the role that
GenAl plays at their institution so as to broadly address
both the opportunities and challenges presented by this
technology. This is especially important so that the students
and faculty easily understand what they are allowed and not
allowed to do with GenAl.

To operationalise that statement, universities should then
develop clear, transparent and comprehensive policies
governing how GenAl ought to be used in learning,
assessment, and assignment marking, including clear
guidelines on the ethical use of GenAl tools, particularly in
the context of academic integrity, to prevent misuse such as
plagiarism or over-reliance on Al-generated content.

They should also ensure that prior to the beginning of every
semester, these policies are communicated effectively to all
students and faculty while paying particular attention to the
concerns of those who may be less familiar or less trusting
of this technology.

Thirdly, universities should promote GenAl literacy by
developing training courses on the use of Al technologies
in an academic setting, encouraging, in particular, its older
student population to learn to engage with GenAl through
a series of online or face-to-face workshops and tutorials.
Similar training could also be developed for faculty so that
they can learn to integrate GenAl into the course curriculum
and assessment as well as into their teaching practices.

Fourthly, starting with one or two courses in each discipline,
universities should gradually incorporate Al into the content
and assessment of its courses so as to allow students and
faculty to gradually adapt to this new reality and become
sufficiently confident to engage it within the limits set out
by the institution. During the implementation of these pilot
programmes, it should also gather feedback from both
younger and older learners to refine its implementation
approach.

Fifthly, universities should continuously seek inputs and
feedback through formal channels of communication and
forums for students and faculty to discuss the use of GenAl
in education. This can help them address concerns, share
experiences, and build a community of practice around
GenAl, enhancing trust and positive attitudes across all age
groups.

Finally, with the feedback gathered on the effective use of
GenAl in education, universities should regularly revisit and
refine both their GenAl statement and policies so that they
remain current, relevant and useful in addressing the new
benefits and challenges of this fast-evolving technology.

At the same time that this research was conducted, there
were parallel GenAl policy and practice developments within
the university where the data was collected (hereinafter
“the University”). Although developed independently, our
research and the University initiatives outlined below do
complement and often reinforce each other. The University's
initiatives validate the study’'s recommendations, and the
latter provide support for the parallel developments at the
University.

In early 2024, the University formed an Al taskforce
comprising faculty representatives from its various schools,
Teaching and Learning Centre as well as from its learning
technology and E-learning media and resource departments.
Given a six-month mandate, the taskforce was asked to
explore the challenges and opportunities that GenAl bring
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to higher education and offer faculty and staff guidance
on best practices for implementing GenAl in adult learning
environments.

A comprehensive "Generative Artificial Intelligence Policy”
was added to the Student Handbook, describing in detail
the contexts, learning situations and conditions under
which students are allowed and not allowed to use it, along
with the disciplinary sanctions they could face when these
rules are violated. To raise awareness of this policy, every
teaching faculty use a set of slides explaining its main tenets
to their students. In addition, the University also provides
its staff and teaching faculty a GenAl policy for teaching
and learning. Furthermore, the University's Teaching and
Learning Centre developed a series of short courses for
students regarding the responsible use of GenAl in their
assignments, highlighting the citation requirements as
well as the guidelines to follow in order to avoid sanctions
pertaining to plagiarism.

To guide the faculty on the use of GenAl for course
development, assessment and teaching, the taskforce
developed a series of documents on the assessment modes
and GenAl usage that are appropriate to the learning
outcomes of different course levels and subjects so that
through their assignments, students can develop their core
skills independently of GenAl while ensuring that they also
learn to effectively use it during their studies, ensuring that
they are ready when they embark or continue their career.

Finally, the University library has published a microsite on
GenAl outlining the main categories of Al tools along with
specific Al applications that students and instructors can
use, along with resources on their responsible use. It also
provides additional links to subscribed resources.

Limitations & future research

While providing some valuable insights, this study is
affected by a number of limitations. Firstly, the respondents’
profile was restricted to students from a Singapore-based
autonomous university and this may limit the generalisability
of the findings to broader populations. Hence, a larger, more
diverse sample would have enhanced the external validity of
the results.

Secondly, the research design and methodology, while
robust, may not fully capture all relevant variables, potentially
overlooking nuanced aspects of the respondents’ attitude
towards GenAl that was under investigation.

Future research should address these limitations by using
sampling methods that target larger and more diverse
samples that better represent the overall student population.
Furthermore, as GenAl is quickly becoming more pervasive,
these studies should focus more on the perceived or real
impact it has on, for instance, the students’ learning journey,
their achievement of course learning outcomes, the skills that
they need to properly harness its power as well as the skills
that they should develop so that they remain employable
and relevant in the job market.

Regardless of the focus of future studies on GenAl, it is
undeniable that this technology has barely started to disrupt
how students learn, instructors teach, and faculty develop
coursesand conductresearch.As GenAlbecomesincreasingly
more powerful and sophisticated, its influence will only
spread wider and deeper into every aspect of education.
The pace as much as the scope of its growing influence
presents governmental as well as educational authorities
with the particularly difficult challenge of harnessing this
technology to enhance teaching, learning and research while
ensuring that its adoption and integration do not destroy
the learners’ ability and motivation to acquire knowledge
nor the faculty's incentive to participate in its creation. To
avoid such a negative outcome, universities should set up
a formal GenAl usage feedback mechanism to ensure that
its GenAl policies and practices keep up not only with the
current GenAl implementation but, as importantly, with the
rapid advancement of GenAl tools in both versatility and
sophistication.
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This study examines the impact of student engagement with digital
learning resources — specifically sustained, timely, and distributed
interactions with Learning Management Systems (LMS), e-textbooks,
and digital study guides — on academic achievement outcomes in
higher education. Using multiple regression analysis on data from 1,591
undergraduate students, the research identifies LMS engagement as a
significant predictor of academic success, with specific behaviors such
as prompt and consistent access strongly associated with academic
performance. In contrast, e-textbooks and study guides play a more
supplementary role. By incorporating confounding variables like age,
gender, and academic mileage, the study offers a nuanced understanding
of these relationships, underscoring the importance of an integrated
approach to enhancing student engagement and learning outcomes.
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Introduction

The rapid digitalization of higher education, accelerated
by the COVID-19 pandemic, has transformed how students
engage with course materials and manage their learning
processes. Learning Management Systems (LMS), digital
study guides, and e-textbooks have become ubiquitous
in modern educational settings, offering students
unprecedented access to information and flexible learning
opportunities. At the Singapore University of Social Sciences
(SUSS), study guides serve as a learning resource, designed
to facilitate self-directed learning. These guides provide a
structured roadmap for students, helping them to focus
on key concepts and effectively manage their independent
study time. While LMS and e-textbooks are commonly used
across higher education institutions, the integration of
comprehensive study guides is a distinctive feature at SUSS,
providing a more structured approach to asynchronous
learning. These digital resources address the limitations of
traditional classrooms by creating an interactive learning
environment, providing faster feedback and enhancing
student engagement. The significance of digital learning
infrastructure became clear during the COVID-19 pandemic,
which limited students’ ability to attend classes in person.
During this challenging time, digital technologies sustained
the education system and allowed students to continue
learning from home (Haleem et al., 2022). As educators
and institutions increasingly invest in these technologies,
it is crucial to understand not only their direct impact on
academic performance but also how they foster student
engagement, a key driver of academic success. Recent
studies indicate that the way students interact with digital
learning resources — through behaviors like frequency
and consistency of access — significantly influences their
motivation and academic outcomes (Lin et al., 2017a).

To fully harness the benefits of digital tools, it is essential to
recognize the vital role of student engagement in academic
success. Engagement with educational resources not only
enhances learning but also promotes better organizational
skills and time management (Kuh et al., 2008). Recent
studies continue to affirm that student engagement is
vital for academic achievement. For instance, Wolters and
Brady (2021) emphasize that students who actively manage
their time and engage with their learning resources tend to
perform better academically, underscoring the importance
of engagement.

As the shift from physical classrooms to digital platforms
accelerates, maintaining student engagement in these
environments has become crucial (Baloran et al., 2021).
LMS, which serve as centralized hubs for course content,
assignments, and communication, are specifically designed
to promote such engagement (Dahlstrom et al, 2014
Brooks & Bichsel, 2014). However, as highlighted in the
literature, merely providing access to an LMS does not
ensure meaningful engagement or improved academic
performance (Arnold & Pistilli, 2012). This underscores
the necessity for strategies that not only facilitate access
but also actively encourage student interaction with these
platforms, as active engagement is crucial for achieving
academic success.

Similarly, digital study guides and e-textbooks have
proven to support student learning by offering structured,
interactive, and accessible content. Study guides help
students focus on key concepts and develop effective study
habits, leading to better academic outcomes. E-textbooks,
with their interactive features and multimedia content, can
enhance comprehension and retention, particularly when
students actively engage with the material (Rockinson-
Szapkiw et al., 2013). Nevertheless, the impact of these
resources on academic performance varies based on the
quality of engagement and individual student preferences
(Lin et al, 2017b). Effective engagement with digital
resources requires not just access but also thoughtful
design, tailored to the needs and preferences of students.
Zeivots and Shalavin (2024) emphasize the importance of co-
designing course materials to enhance student interaction
and learning outcomes, particularly in online environments.
While engagement is crucial, it is not the sole primary factor
influencing better outcomes. The quality of course materials
plays a fundamental role in supporting effective learning.
However, even the most well-crafted course materials may
not yield optimal outcomes if students are not actively
engaged with them. Engagement involves the behavioral,
emotional, and cognitive aspects, all of which contribute
to a student’s willingness to invest effort and persist in
learning tasks. Hence, both the quality of course materials
and student engagement are integral to achieving better
academic outcomes. Consequently, educators should focus
on designing high quality materials and implementing
strategies to encourage student engagement to enhance
learning outcomes.

Despite the many advantages of digital learning resources,
understanding how student behavior and engagement with
these tools influence academic outcomes is essential for
making informed decisions about resource allocation and
instructional design. However, in an increasingly digital and
interconnected world, the existing literature remains sparse
in addressing the characteristics of student engagement in
online learning (Paulsen & McCormick, 2020). This study
aims to fill that gap by exploring the relationship between
student engagement with digital learning resources and
academic achievement in higher education. Through
an analysis of data on LMS access, study guide usage,
and e-textbook interaction, we seek to identify the key
engagement behaviors most predictive of academic success.

Literature review

Digital learning resources and their impact on student
engagement and academic success

A Learning Management System (LMS) is a web-based
platform designed to meet student needs by supporting
the delivery, administration, and management of courses
(Aldiab et al.,, 2019). LMSs are integral to modern education,
providing centralized access to course materials, facilitating
communication, and enabling student progress tracking.
These platforms enhance engagement through features
like discussion forums, quizzes, and assignment submission
systems, all accessible via web browsers or mobile devices
(Nasser et al., 2011; Kasim & Khalid, 2016).
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Beyond providing access, LMS empowers students by
enabling them to monitor their academic progress, fostering
autonomy and self-regulation (Watson & Watson, 2007; Al-
Fraihat et al.,, 2020). In online learning contexts, where self-
initiated participation is key, this autonomy becomes even
more crucial (Lin et al., 2017a). Research supports the role of
LMS in boosting engagement and performance, with studies
showing that regular interaction with LMS tools improves
organizational skills, time management, and academic
success (Junco & Clem, 2015). However, the effectiveness
of LMS depends on active and meaningful engagement
with course content (Arnold & Pistilli, 2012; Salas-Pilco et
al., 2022). Bond et al. (2020) further emphasize that higher
engagement levels, particularly through educational
technology, are strongly linked to improved outcomes.

Building on the foundational role of LMS in student
engagement, digital study guides complement these
platforms by structuring student learning and focusing on
key concepts. These guides provide a roadmap that enhances
understanding and retention of course material. Effective
study guides also promote critical learning strategies like
self-explanation and retrieval practice. Moreover, adaptive
study guides tailored to individual needs can significantly
improve academic outcomes (Agarwal & Bain, 2019). As
with LMS, the success of digital study guides relies on their
ability to actively engage students in their learning process.

Just as study guides support focused learning, e-textbooks
offer a flexible, interactive approach that complements
these guides by integrating multimedia elements to
enhance comprehension and retention. Research by Lin et
al. (2017b) has shown that the specific behavior patterns
students exhibit when accessing online learning materials
can significantly influence their motivation and learning
performance, suggesting that the quality and consistency
of engagement are critical to academic success. Features
like embedded quizzes, videos, and hyperlinks facilitate
active learning and engagement with the material. Daniel
and Woody (2013) found that students using e-textbooks
often perform better academically compared to those using
traditional print textbooks, especially when e-textbooks are
well-integrated into the curriculum. However, challenges
such as screen fatigue and preferences for printed materials
highlight the need for careful implementation of e-textbooks.

Integrating these digital resources in higher education
is essential for enhancing learning experiences and
outcomes. Educators increasingly leverage LMS, study
guides, and e-textbooks to create a comprehensive learning
environment. Effective integration requires thoughtful
planning and alignment with pedagogical goals (Moore et
al, 2011). When seamlessly integrated into the curriculum,
these digital resources can significantly enhance student
engagement and academic performance (Garrison &
Vaughan, 2012). However, variability in digital literacy
among students and instructors can pose challenges to
effective integration (Bates, 2022).

Educational data mining, learning analytics, and student
engagement

To fully leverage digital tools like LMS, digital study guides,
and e-textbooks, educational data mining (EDM) and learning
analytics (LA) have become vital tools in enhancing student
engagement and academic success. These fields involve
analyzing large datasets from digital platforms such as LMS,
digital study guides, and e-textbooks to identify patterns
in student behavior, learning activities, and engagement
levels. This analysis allows educators to develop targeted
interventions, optimize learning experiences, and improve
academic outcomes.

Recent studies emphasize the growing importance of
predictive modeling within both EDM and LA. These models
help forecast student performance, identify students at risk
of failure, and personalize learning experiences to enhance
outcomes. The application of machine learning — such as
decision trees, neural networks, and support vector machines
— has been particularly effective in increasing the accuracy
of these predictions, leading to timely and appropriate
interventions (Namoun & Alshangiti, 2021).

Moreover, learning analytics has been shown to be
instrumental in enhancing student engagement, especially
in online learning environments. By analyzing various forms
of student engagement — behavioral, cognitive, social, and
emotional — learning analytics provides insights that can be
used to tailor educational approaches and support students
more effectively. Studies have found that multifaceted
engagement approaches, supported by learning analytics,
significantly improve students’ learning performance (Johar
et al.,, 2023).

As the use of digital tools in education continues to expand,
the integration of EDM and LA will become increasingly
critical in driving student engagement and academic
success. These technologies enable the creation of more
personalized learning experiences, directly supporting
student achievement by identifying and enhancing the
behaviors most predictive of success.

By leveraging the latest advancements in EDM and LA, as
discussed in the literature review, this study explores the
relationship between student engagement with digital
learning resources and academic achievement. At SUSS,
where study guides are a central component of the learning
strategy, engagement with these resources played a pivotal
role in the research. These guides provide students with
interactive content designed to complement other digital
tools like LMS and e-textbooks. Therefore, the focus on
SUSS'’s unique reliance on study guides differentiates this
study from those conducted at institutions where such
resources are less integral. This deeper understanding will
enable educators and administrators to implement data-
driven strategies that enhance digital learning environments
and improve student outcomes.
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Methodology

Building on the insights from the literature, this study
utilized a data mining approach to quantitatively assess
the relationship between student engagement with
digital learning resources and academic success. By
analyzing engagement metrics, this methodology aimed
to uncover patterns and correlations that provide a deeper
understanding of how digital resources like LMS, digital study
guides, and e-textbooks influence academic outcomes.

Data collection

The participants in this study included 1591 undergraduate
students enrolled in four courses at SUSS. Data was collected
from various digital platforms, including LMS, digital study
guides, and e-textbooks. The study focused on the following
engagement metrics:

Metric Description

iacy the time lapse between a start date in access and a student’s first

online access

Measures the time lapse between an end date in access and a student’s last

online access

Freq Y the number of sessions of online access between a start date and an
end date in access

Durati the total access time from each ion of online access

Interval Measures the time lapse between a student’s last online access and his first

online access relative to the time lapse between a start date and an end date in

access

Spread ures the dispersion of the

Mean-Gap the ge gaps

Recency

of online access
successive

of online access

Figure 1. Engagement metrics. (Wong & Chong, 2018; Tan
& Koh, 2018).

These engagement metrics, initially developed in previous
studies by Wong and Chong (2018) and Tan and Koh
(2018), were implemented across LMS, digital study guides,
and e-textbooks. This study extended previous research
by analyzing these metrics with additional demographic
and academic performance data, providing a more
comprehensive understanding of how various factors
influenced student outcomes.

Data preprocessing was essential to ensure consistency
and readiness for analysis. The steps involved included
normalization, reverse scoring, and the creation of composite
engagement metrics. To standardize engagement metrics
measured on different scales, min-max normalization was
applied, scaling metrics to a common range [0, 1]. Metrics
that had an inverse relationship with academic performance
were reverse-scored, ensuring that higher scores consistently
represented higher levels of engagement. Finally, these
processed metrics were combined to create composite
engagement scores for LMS, e-textbooks, and digital study
guides, which were used as independent variables in the
regression analysis.

Multiple regression analysis

Multiple regression analysis was employed to assess the
relationship between engagement metrics and academic
performance, allowing for the control of confounding
variables. This approach enabled us to evaluate the distinct

contributions of each engagement metric to academic
success, providing deeper insights into how specific
behaviors influence academic outcomes.

The regression model included independent variables such
as reversed-scored and normalized immediacy, reversed-
scored and normalized recency, normalized frequency,
normalized duration, reversed-scored and normalized
interval, reversed-scored and normalized spread, and
reversed-scored and normalized mean-gap, alongside
potential confounders (e.g., age, gender). This approach
helped to isolate the unique contribution of online
engagement behaviors to academic success. We included
the following confounders due to their potential influence
on both engagement and academic outcomes:

1. Age - Age can influence both engagement and
academic performance. Older students might
have different learning styles, responsibilities, or
time management skills compared to younger
students, which could affect how they engage
with digital tools and perform academically.
For instance, an older student might be more
disciplined in engaging with LMS due to work
experience, which could lead to better academic
outcomes independent of the engagement
metrics being studied.

2. Gender - Gender can also influence
engagement patterns and academic outcomes.
Male and female students may engage with
digital learning resources in different ways.
These differences in engagement behavior can
introduce variability in how students interact
with learning tools, potentially confounding
the relationship between engagement and
academic success. For instance, one gender
might be more inclined to use discussion
forums, while the other might prefer direct
study from e-textbooks. Such differences
in engagement approaches could influence
academic outcomes in ways that are not
related to the engagement metrics themselves
but rather to the underlying gender-based
preferences in learning behaviors.

3. Company sponsorship — Company sponsorship
can significantly influence both student
engagement and academic performance.
Sponsored students often demonstrate higher
levels of engagement, driven by the financial
and professional incentives associated with
their sponsorship (Barrow & Rouse, 2018).
This heightened motivation may lead them to
invest more time in their coursework and utilize
digital learning resources more effectively.
Additionally, the requirements often tied to
sponsorships, such as maintaining a specific
grade-point average or achieving certain
academic milestones, create a stronger sense
of obligation to perform well academically. This
external motivation can positively influence
academic outcomes, independent of the
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students’ engagement with digital learning
resources. Therefore, company sponsorship
is a critical factor to consider in the analysis,
as it may confound the relationship between
engagement metrics and academic performance
by contributing to improved outcomes through
mechanisms unrelated to digital engagement.

4. Years since last study — Years since last study can
be a significant potential confounder. Students
returning to study after many years might
require a period of adjustment to re-acquaint
themselves with academic expectations, new
learning technologies, and the pace of study.
This adjustment period could affect their initial
performance and engagement, confounding
the relationship between engagement metrics
and academic success. Furthermore, students
who have been out of an academic setting for
an extended period may experience a decline
in study habits, academic skills, and familiarity
with the learning environment. This atrophy can
negatively impact their academic performance,
regardless of their engagement with digital
learning resources.

5. Academic mileage - “Academic mileage” refers
to the cumulative academic experience that
a student accumulates over time, measured
through various indicators of academic
engagement and performance. In this study,
academic mileage data includes variables such
as total credits units taken, withdrawn, failed,
and completed.

Academic mileage variables are potential confounders for
the following reasons:

a. Total credit units taken — A student who has
taken more courses may have broader academic
experience, leading to better-developed
study habits that can independently influence
their academic performance. Their improved
outcomes may result from greater exposure
to course material, rather than directly from
higher engagement with digital tools. Students
with higher total credit units taken may engage
differently with digital tools because they
have more experience and familiarity with the
platforms. They may also be better at managing
their time and resources, which could confound
the relationship between engagement metrics
and academic success.

b. Total credit units withdrawn and failed — These
variables might reflect underlying academic
difficulties or external challenges that could
independently affect both engagement and
academic outcomes. A student who frequently
withdraws or fails courses might have lower
engagement and academic performance due to
factors unrelated to the use of digital learning
resources, such as personal, financial, or health

issues. Furthermore, external pressures such as
balancing work and study could independently
influence their level of engagement with digital
tools.

c.  Total credit units completed — The number of
completed courses may indicate persistence
and academic success, which could be
associated with both higher engagement and
better academic outcomes. Students who have
completed more courses might engage more
effectively with digital tools due to accumulated
experience and familiarity with the academic
system. This could lead to higher academic
performance, confounding the relationship
between current engagement metrics and
academic outcomes.

Analysis and discussion

This section presents the results of our analysis, which
proceeded in two phases. First, we examined the impact of
composite engagement metrics for Learning Management
Systems (LMS), e-textbooks, and digital study guides on
academic performance, as measured by final weighted
course scores. These composite metrics were constructed to
encapsulate the overall engagement levels by aggregating
dimensions such as immediacy, recency, frequency, and
duration of interactions with digital learning resources.

Following this, we extended the analysis by incorporating
individual engagement metrics alongside key confounding
variables, including age, gender, company sponsorship,
years since last study, and academic mileage. This more
detailed examination aimed to uncover the specific aspects
of engagement that most strongly influence academic
outcomes, while also accounting for other factors that
may affect the relationship between engagement and
performance.

Phase 1: Analysis of composite engagement metrics

In the first phase of our analysis, we assessed the impact of
composite engagement metrics for Learning Management
Systems (LMS), e-textbooks, and digital study guides on
academic performance, as measured by final weighted course
scores. These composite metrics were designed to capture
the overall engagement levels across multiple dimensions,
such as immediacy, recency, frequency, duration, interval,
spread, and mean-gap.

The multiple linear regression analysis revealed that the
composite engagement metric for LMS had a significant
positive relationship with academic performance. Specifically,
the coefficient for LMS engagement was 8.4468 (p < 0.001),
indicating that higher levels of engagement with the LMS
were strongly associated with better academic outcomes.
This finding aligns with existing literature that emphasizes
the importance of structured and consistent interaction with
course materials for academic success (Kuh et al., 2008).
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In contrast, the composite engagement metrics for
e-textbooks and digital study guides did not show a
statistically significant relationship with final weighted
course scores. The coefficient for e-textbook engagement
was -0.3014 (p = 0.254), and for study guide engagement, it
was -0.2343 (p = 0.438). This result indicates that the impact
of these tools on academic success may be more complex,
potentially depending on individual study habits or the
specific integration of these resources within the learning
process.

Several factors could explain the lack of significance for
e-textbooks and study guides. As discussed in previous
studies, the way students interact with these tools might not
be as consistent or structured as their interaction with the
LMS. Unlike the LMS, which often serves as the central hub
for course-related activities, e-textbooks and study guides
might be used more sporadically, depending on individual
study habits and preferences. Additionally, students may
print digital study guides and rely on physical copies, which
are not captured in the engagement metrics collected from
digital platform.

The model’s R-squared value of 0.122 indicates that the
composite engagement metrics collectively explain about
12.2% of the variance in academic performance. This suggests
that while engagement with digital learning resources is
indeed a factor in academic success, a significant portion
of the variance is influenced by other factors, underscoring
the complexity of academic performance (Arnold & Pistillj,
2012).

Overall, these findings contribute to the broader literature by
reinforcing the critical role of LMS engagement in academic
success, while also underscoring the need for a more
nuanced understanding of the roles that e-textbooks and
digital study guides play in diverse learning contexts. These
results underscore the importance of timely and consistent
LMS engagement, raising critical questions about the optimal
integration of other digital tools, such as e-textbooks and
study guides, to fully realize their educational potential.

Phase 2: Analysis of individual engagement metrics and
confounding variables

Building on the insights gained from the composite metrics
analysis in Phase 1, Phase 2 delves deeper into individual
engagement behaviors and their specificimpact on academic
outcomes, while accounting for various confounding
factors. This enhanced model aimed to isolate the distinct
contributions of individual engagement metrics, offering
a more nuanced understanding of how these behaviors
influence academic performance. The key findings are:

1. LMS immediacy — The analysis revealed a
significant positive relationship between the LMS
immediacy metric and academic performance
(B = 9.772, p < 0.001). This indicates that
students who promptly accessed LMS resources
after they became available were more likely to
perform well academically. This underscores
the critical role of timely engagement with

learning materials, reinforcing the notion that
prompt access to course resources is essential
for academic success.

LMS recency — The LMS recency metric also
demonstrated a significant positive association
with academic performance (B = 6.4745, p <
0.001). Students who accessed LMS resources
more recently, in relation to the course timeline,
tended to achieve higher grades, further
emphasizing the importance of consistent
engagement throughout the course.

LMS interval — The LMS interval metric,
calculated as the time span between a student’s
last and first access, divided by the overall
course access window (end time minus start
time), emerged as another significant predictor
of academic success (B = 4.8464, p < 0.001). This
metric reflects how evenly a student spreads
their engagement across the course duration.
The positive association suggests that students
who distributed their LMS resource access more
evenly over time, rather than concentrating it
at certain points, tended to perform better
academically.

E-textbook mean-gap — The mean-gap metric
fore-textbook usage was significantly associated
with academic performance (B = 1.9402, p
= 0.001). This suggests that students who
interacted with e-textbooks more frequently,
with shorter gaps between sessions, were more
likely to achieve better academic outcomes.
This finding points to the importance of regular
and consistent e-textbook engagement for
enhancing academic performance.

Other e-textbook metrics — Interestingly, other
e-textbook engagement metrics, such as
frequency and interval, did not show significant
relationships with academic performance. This
suggests that while regularity in e-textbook
usage (as captured by the mean-gap metric) is
crucial, other aspects of e-textbook engagement
may not be as influential in this context.

Non-significance study guide metrics — None
of the study guide engagement metrics were
significantly related to academic performance
in this model. This suggests that the impact
of digital study guides on academic outcomes
might be more complex, depending on how
they are used with other learning tools. It may
also imply that study guides serve better as
supplementary resources rather than primary
learning tools.

Confounding variables

1.

Total credit units taken — This variable exhibited
a small but significant negative relationship with
academic performance ( = -0.0086, p = 0.035).
This suggests that students who enrolled in
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more courses might experience a slight decline
in their average performance, potentially due to
the increased workload and divided attention.

Total credit units failed — This variable
was negatively associated with academic
performance (B = -0.0460, p = 0.002), which is
expected as it reflects prior academic difficulties.

Age — The analysis indicated a slight negative
impact of age on academic performance (8
= -0.0167, p = 0.030), suggesting that older
students might encounter challenges, such as
balancing study with other responsibilities,
which could affect their grades. Additionally,
age might influence engagement patterns
with digital resources. Older students might
approach LMS usage and other resources with
differentexpectations or preferences, potentially
engaging more strategically or cautiously
compared to younger students who might
be more accustomed to frequent and diverse
interactions in digital learning environments.
These differences in engagement approach
— intensity and style of engagement — could
contribute to varying academic outcomes.

Company sponsorship — The indicator that
students were not sponsored by a company was
associated with lower academic performance (8
=-0.1411, p = 0.008). This finding suggests that
students without sponsorship might achieve
lower academic outcomes, due to the lack of
additional financial and professional incentives
that could enhance their motivation and
performance.

Gender — Gender did not show a significant
impact on academic performance (f = -0.1124,
p = 0.870), indicating that engagement metrics
influenced academic performance similarly
across genders in this context.

other digital resources, and the influence of confounding
variables, followed by recommendations for educators and
policymakers.

LMS engagement as a key driver of academic success

One of the primary conclusions from Phase 1 is the central role
that Learning Management Systems (LMS) play in supporting
academic success. Consistent with existing literature (Kuh et
al., 2008), we find a strong positive association between LMS
engagement and academic performance, highlighting the
importance of structured, ongoing interaction with course
materials. This suggests that LMS, when utilized effectively,
can be instrumental in fostering sustained engagement and
improving academic outcomes.

Phase 2 builds on this by showing that specific LMS
behaviors — such as immediacy, recency, and the distribution
of access over time — are significant predictors of success.
Students who engage regularly and promptly with LMS
resources tend to achieve higher grades, underscoring the
importance of not only providing access to digital tools
but also promoting their timely and consistent use. This
highlights the potential impact of institutional strategies
that encourage these patterns of engagement.

To prompt this level of engagement, institutions can consider
the following strategies:

1. Automated reminders and alerts — Setting
up automated reminders within the LMS can
encourage students to engage promptly with
new content and assignments. Notifications for
upcoming deadlines, available resources, and
suggested study schedules can help students
manage their time effectively and promote
frequent engagement.

2. Learning analytics — Learning analytics can
further enhance tech-enabled learning by
allowing educators to monitor engagement
in real-time and personalize interventions. For

The model explained 41.3% of the variance in academic
performance, a substantial improvement from the Phase
1 model. This suggests that incorporating individual
engagement metrics and confounders provides a more
detailed and accurate understanding of the drivers behind
academic success. The F-statistic of 34.27 (p < 0.001)
confirmed the overall significance of the model.

Conclusions and recommendations

This study’s findings from both Phase 1 and Phase 2 offer
important insights into how student engagement with
digital learning resources affects academic performance.
By examining composite and individual engagement
metrics, we not only reaffirm the critical role of timely and
consistent engagement but also reveal how different digital
resources contribute uniquely to academic outcomes. In
the next section, we detail key takeaways regarding the
importance of LMS engagement, the supplementary role of

example, analytics could help identify students
at risk of disengagement early on, enabling
timely support. A real-time dashboard could
allow educators to track key engagement
metrics, identify patterns of low engagement or
disengagement, and intervene when necessary.
By supporting timely intervention, this tool
can help educators keep students on track
throughout the course.

Student-facing engagement dashboard -
Introducing a student-facing engagement
dashboard could empower students to monitor
their own engagement patterns, supporting
self-agency and fostering  self-regulated
learning. This can encourage students to
take responsibility for their learning, make
adjustments when necessary, and see the direct
link between their engagement habits and
academic performance.
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4.  Faculty engagement and reminders — Faculty
can play a critical role by regularly updating
content, responding to discussion posts,
and sending periodic messages encouraging
students to check LMS materials. Active
instructor involvement can signal to students
that engagement is expected and valued.

E-textbooks and study guides: Supplementary, not
primary tools

The non-significant results for e-textbook and study guide
composite metrics in Phase 1, combined with the mixed
results from individual metrics in Phase 2, suggest that
these tools may play more of a supplementary role in the
learning process. While regular and consistent interaction
with e-textbooks (as captured by the mean-gap metric) was
associated with better academic performance, other aspects
of e-textbook engagement and all study guide metrics did
not show a significant impact.

This may reflect how students use these tools — more
sporadically or as supplementary resources rather than
primary learning platforms. These findings align with
previous research, which suggests that while e-textbooks
and study guides are valuable, their impact on academic
outcomes may depend on individual study habits and how
these resources are integrated into the broader learning
environment. Future course designs should consider
incorporating student feedback and co-design processes to
enhance engagement with digital readings, as suggested by
Zeivots and Shalavin (2024), to maximize the effectiveness
of these resources.

The role of confounding variables

The inclusion of confounding variables such as age, gender,
company sponsorship, years since last study, and academic
mileage in Phase 2 provided a more nuanced understanding
of the factors influencing academic performance. The
significant negative impact of variables such as total credit
units taken, total credit units failed, and age on academic
performance highlights the importance of considering a
student’s broader academic and personal context when
evaluating their engagement and success.

Interestingly, the negative association between company
sponsorship and academic performance, where students
without sponsorship performed worse, underscores the
potential motivational benefits of external financial and
professional incentives (Barrow & Rouse, 2018). This finding
suggests that company-sponsored students might be more
motivated to engage with digital tools and achieve higher
academic outcomes, due to the additional pressure to meet
sponsorship requirements.

Conversely, this finding also implies that self-financed
students, who might experience greater financial and
emotional pressures, could struggle to balance the demands
of work and study, potentially leading to lower engagement
with digital resources. The added pressure from self-
financing could detract from the time and energy available

for academic tasks, affecting their academic performance
and overall well-being. Institutions could consider offering
self-paced and hybrid course formats that can help self-
financed students better balance work and study or providing
targeted financial aid, scholarships, or grants aimed at self-
financed students to alleviate some of the stress associated
with funding their education. Additionally, offering academic
support, such as coaching or time-management workshops,
could help these students develop effective strategies to
maintain engagement.

Implications for educators and policymakers

These findings have several important implications for
educators and policymakers in higher education. The
significant role of LMS engagement in driving academic
success suggests that institutions should prioritize the
effective deployment and integration of LMS. However, not
all engagement is equally beneficial; the type and quality
of engagement are crucial in fostering positive academic
outcomes.

Research from this study highlights that specific types of
LMS engagement — such as immediacy, recency, and the
distribution of access over time (interval) — are key predictors
of success. Immediacy, which reflects how promptly students
engage with new content, supports timely learning and
reduces the risk of falling behind. Recency, or how recently
students accessed LMS resources relative to course timelines,
indicates sustained engagement and consistent revision,
which aids retention of course deliverables and learning
objectives. Finally, Interval, which refers to spreading
engagement evenly across the course duration, discourages
last-minute cramming and promotes a steady learning pace.

For educators, these findings suggest that prompting
timely, sustained, and well-distributed engagement is
more effective than encouraging general LMS access.
Institutions can foster these types of engagement through
targeted reminders and timely updates, regular and small
assignments, and encouraging consistent progress by
designing structured check-ins with students. By focusing
on these specific engagement behaviors, institutions can
better support students’ academic success and make LMS
interactions more meaningful and beneficial.

Looking forward, as LMS technology develops with
Artificial Intelligence (Al), these strategies could be further
strengthened. Al-driven tools such as personalized content
recommendations, adaptive learning paths, and predictive
analytics could support students based on their unique
engagement patterns. These advancements could make
LMS platforms even more responsive and supportive of
individual learning needs, further enhancing the efficacy of
the recommendations outlined in this study.

Limitations

This study included 1,591 undergraduate students from
SUSS, an institution that emphasizes self-directed learning
through digital study guides and e-textbooks. Therefore, the
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results may not generalize to institutions that rely less on
these tools. Moreover, the SUSS-specific context of learning
guides means that their role as supplementary or primary
tools may vary significantly in other higher education
environments.

Although the study controlled several confounding
variables such as age, gender, company sponsorship, and
academic mileage, other unmeasured factors may still
influence academic performance. For example, study habits
or preferences for learning tools might play a role in how
digital resources impact student outcomes.

The study focused on the use of digital learning resources,
but it did not capture whether students used printed
physical copies of digital study guides. This is a potential
limitation, as some students may rely on printed versions
of these materials for their learning, which could affect their
engagement with the digital resources being measured.

The study did not explore the temporal dynamics of
engagement over a semester. Engagement behaviors might
fluctuate at different points during the academic term (e.g.,
near exam periods or assignment deadlines), which could
affect academic performance. A more detailed analysis
capturing these fluctuations might provide a more nuanced
understanding of how engagement evolves and impacts
outcomes over time.

Future work

Future research could explore these limitations by
expanding the study to include a more diverse sample,
incorporating self-reported engagement measures, and
analyzing additional digital tools. Moreover, further studies
could provide deeper insights into the temporal aspects of
engagement and its impact on academic outcomes.

Acknowledgments

This study acknowledges the contribution of members from
Singapore University of Social Sciences.

References

Agarwal, P. K, & Bain, P. M. (2019). Powerful teaching:
Unleash the science of learning. Jossey-Bass.

Aldiab, A., Chowdhury, H., Kootsookos, A., Alam, F., & Allhibi,
H.(2019). Utilization of learning management systems (LMSs)
in higher education system: A case review for Saudi Arabia.
Energy Procedia, 160, 731-737. https://doi.org/10.1016/].
egypro.2019.02.186

Al-Fraihat, D., Joy, M., Masa'deh, R, & Sinclair, J. (2020).
Evaluating e-learning systems success: An empirical study.
Computers in Human Behavior, 102, 67-86. https://doi.
org/10.1016/j.chb.2019.08.004

Arnold, K. E., & Pistilli, M. D. (2012). Course signals at

Purdue: Using learning analytics to increase student
success. In Proceedings of the 2nd International conference
on learning analytics and knowledge (pp. 267-270).
Association for Computing Machinery.  https://doi.
org/10.1145/2330601.2330666

Baloran, E. T, Hernan, J. T, & Taoy, J. S. (2021). Course
satisfaction and student engagement in online learning
amid COVID-19 pandemic: A structural equation model.
Turkish Online Journal of Distance Education, 22(4), 1-12.
https://doi.org/10.17718/tojde.1002721

Barrow, L., & Rouse, C. E. (2018). Financial incentives and
educational investment: The impact of performance-based
scholarships on student time use. Education Finance and
Policy, 13(4),419-448. https://doi.org/10.1162/edfp_a_00228

Bates, A. W. (2022). Teaching in a digital age: Guidelines for
designing teaching and learning (3rd ed.).

Bond, M., Bedenlier, S., Buntins, K., Kerres, M., & Zawacki-
Richter, O. (2020). Facilitating student engagement in higher
education through educational technology: A narrative
systematic review in the field of education. Contemporary
Issues in Technology and Teacher Education, 20(2), 315-368.

Dahlstrom, E., Brooks, D. C., & Bichsel, J. (2014). The current
ecosystem of learning management systems in higher
education: Student, faculty, and IT perspectives. EDUCAUSE
Center for Analysis and Research.

Daniel, D. B., & Woody, W. D. (2013). E-textbooks at what
cost? Performance and use of electronic versus print texts.
Computers & Education, 62, 18-23. https://doi.org/10.1016/j.
compedu.2012.10.016

Garrison, D. R, & Vaughan, N. D. (2012). Blended learning
in higher education: Framework, principles, and guidelines.
Jossey-Bass.

Haleem, A, Javaid, M., Qadri, M. A, & Suman, R. (2022).
Understanding the role of digital technologies in education:
A review. Sustainable Operations and Computers, 3, 275-285.
https://doi.org/10.1016/j.susoc.2022.05.004

Junco, R, & Clem, C. (2015). Predicting course outcomes
with digital textbook usage data. The Internet and
Higher Education, 27, 54-63. https://doi.org/10.1016/j.
iheduc.2015.06.001

Kasim, N. N. M., & Khalid, F. (2016). Choosing the right
learning management system (LMS) for the higher education
institution context: A systematic review. International Journal
of Emerging Technologies in Learning (UET), 11(6), 55-61.
https://doi.org/10.3991/ijet.v11i06.5644

Kuh, G. D., Kinzie, J., Buckley, J. A, Bridges, B. K., & Hayek, J.
C. (2008). What matters to student success: A review of the
literature. National Postsecondary Education Cooperative.

Lin, C.-H., Lin, M., & Kuo, F.-R. (2017a). Accessing online
learning material: Quantitative behavior patterns and
their effects on motivation and learning performance.

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025) 53



Computers & Education, 114, 1-15. https://doi.org/10.1016/j.
compedu.2017.07.007

Lin, M.-H., Chen, H.-C, & Liu, K.-S. (2017b). A study of
the effects of digital learning on learning motivation and
learning outcome. Eurasia Journal of Mathematics, Science
and Technology Education, 13(7), 3553-3564. https://doi.
org/10.12973/eurasia.2017.00744a

Johar, N. A, Kew, S. N., Tasir, Z,, & Koh, E. (2023). Learning
analytics on student engagement to enhance students’
learning performance: A systematic review. Sustainability,
15(10), Article 7849. https://doi.org/10.3390/su15107849

Moore, M. G. Dickson-Deane, C., & Galyen, K. (2011).
e-Learning, online learning, and distance learning
environments: Are they the same? The Internet and Higher
Education, 14(2), 129-135. https://doi.org/10.1016/j.
iheduc.2010.10.001

Namoun, A, & Alshangiti, A. (2021). Predicting student
performance using data mining and learning analytics
techniques: A systematic literature review. Applied Sciences,
11(1), Article 237. https://doi.org/10.3390/app11010237

Nasser, R., Cherif, M., & Romanowski, M. (2011). Factors that
impact student usage of the learning management system
in Qatari schools. The International Review of Research in
Open and Distributed Learning, 12(6), 39-54. https://doi.
org/10.19173/irrodl.v12i6.985

Paulsen, J., & McCormick, A. C. (2020). Reassessing
disparities in online learner student engagement in higher
education. Educational Researcher, 49(1), 20-29. https://doi.
org/10.3102/0013189X19898690

Rockinson-Szapkiw, A. J., Courduff, J., Carter, K., & Bennett,
D. (2013). Electronic versus traditional print textbooks: A
comparison study on the influence of university students’
learning. Computers & Education, 63, 259-266.

Salas-Pilco, S. Z, Yang, Y., & Zhang, Z. (2022). Student
engagement in online learning in Latin American higher
education during the COVID-19 pandemic: A systematic
review. British Journal of Educational Technology, 53(3), 593-
619. https://doi.org/10.1111/bjet.13190

Tan, W. C. J, & Koh, H. C. (2018). Operationalising online
engagement. Proceedings of IAC in Vienna 2018.

Watson, W. R, & Watson, S. L. (2007). An argument for
clarity: What are learning management systems, what are
they not, and what should they become? TechTrends, 51(2),
28-34. https://doi.org/10.1007/s11528-007-0023-y

Wolters, C. A, & Brady, A. C. (2021). College students’
time management: A self-regulated learning perspective.
Educational Psychology Review, 33(4), 1319-1351. https://
doi.org/10.1007/s10648-020-09519-z

Wong, A, & Chong, S. (2018). Modelling adult learners’
online engagement behaviour: Proxy measures and its
application. Journal of Computer Education, 5(4), 463-479.
https://doi.org/10.1007/s40692-018-0123-z

Zeivots, S., & Shalavin, C. A. (2024). Codesigning meaningful
engagement with online course readings: Implications for
teaching management courses. Academy of Management
Learning & Education, 23(2), 284-303. https://doi.
org/10.5465/amle.2022.0364

Copyright: © 2025. Adam Wong, Wee Leong Lee, Matthew Shun Liang Chan, Yi En Tan, Jennifer Mui Kheng Huang and Yew Haur Lee.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is

permitted which does not comply with these terms.

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025) 54



JALT

§
oy
%, o
PLigp LEARN

Vol.8 Special Issue No.2 (2025)

Journal of Applied Learning & Teaching

ISSN : 2591-801X

Content Available at : http://journals.sfu.ca/jalt/index.php/jalt/index

ChemPOQV: Evaluating a digital game-based learning tool for organic chemistry through

student-researcher collaboration

Panshul Sharma* A
Jovern Teo?® B
Mattias Wei Ren Kon® ¢
Jia Yi Han® b

E

Fun Man Fung®

NUS High School of Math and Science

Lee Kong Chian School of Medicine, Nanyang Technological University

Yong Loo Lin School of Medicine, National University of Singapore

Faculty of Science, National University of Singapore

School of Chemistry, University College Dublin, Ireland

Keywords

Abstract

Board game;
chemistry education;
digitization;
game-based learning;
organic chemistry.

Correspondence

funman.fung@ucd.ie 4

Article Info

Received 6 January 2025

Received in revised form 10 January 2025
Accepted 13 January 2025

Available online 3 February 2025

DOI: https://doi.org/10.37074/jalt.2025.8.52.4

In this study, we aim to investigate the application of game-based
learning in organic chemistry education through the development and
implementation of ChemPQV, a digital multiplayer board game. Uniquely,
our team involved high school students collaborating with university
researchers, providing insights into both the efficacy of the game and the
value of engaging young students in chemical education research. Our
team conducted trials with 176 junior high school students, divided into
control and experimental groups. Data was collected through pre- and
post-game surveys and quizzes. Results indicated correlations between
student interest, engagement, and enjoyment in organic chemistry, with
a minute improvement in academic performance for the experimental
group. We also examined the benefits of applied learning experiences for
the student researchers, who developed skills in research methodology,
game design, and scientific communication. They participated in
literature reviews, data analysis, and presented findings at international
conferences. This research trial demonstrates the potential of involving
young students in substantive research efforts and is a potential model
for more inclusive approaches in STEM education.
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Introduction

Applied learning is commonly accepted to be the
incorporation of academic knowledge and skills into real-
world settings, such as corporations, service projects,
internships, and undergraduate research (Ash & Clayton,
2009). The motivation behind educators including applied
learning techniques in their teaching methodologies is
a belief that the contextualisation of the subject matter,
drawing relevance between the content being taught
and students’ future career or further education, will
empower and motivate students, whilst also eliciting active
participation (Harrison, 2006). In the context of chemical
research, applied learning is all the more relevant.

Yet, the introduction of real-world elements to the education
of chemistry requires a deeper layer of complexity.
Chemistry education has traditionally been plagued with
students’ inability to comprehend its relevance in the real
world despite its reputation as the ‘Central Science’ (Stuckey
et al., 2013). Modern developments in the field, including
systems thinking, problem-based learning, as well as game-
based learning (GBL), all aim to better engage students and
relate their education in the classroom context to real world
applications (Orgill et al., 2019; Costa et al., 2023; Putri et al.,
2022). These have come a long way in the advancement of
chemistry education as a whole. Alongside the development
of digital and virtual reality tools, the chemistry education
field has evolved greatly (Wohlfart et al,, 2023; Laricheva &
llikchyan, 2023).

Importantly, chemical education research is a highly
applied field that has transitioned from individual teacher
ideas about how student learning can be improved to a
sophisticated enterprise employing the scientific method to
formulate and test falsifiable hypotheses through student-
focused trials (Bunce & Robinson, 1997; Cooper & Stowe,
2018). For this research to be both fruitful and impactful
for chemistry students, it is crucial that chemical education
researchers possess both a robust theoretical foundation
and the necessary practical skills (Bunce & Robinson, 1997).
A strong theoretical base enables researchers to craft
effective investigative questions, while practical skills are
vital for executing the research process. Although a solid
conceptual understanding is linked to research proficiency
to some extent, the active and applied use of research skills
is necessary. The concept of applied retrieval systems to
bolster learning outcomes has been previously documented
in the context of undergraduate student learning (Agarwal
et al,, 2012; Cogliano et al., 2021). Accordingly, just as in the
context of student learning, this mechanism is instrumental
in fostering continuous improvement in a researcher’s ability
to conduct studies effectively.

Unfortunately, this very need for experience applying the use
of research skills in investigative chemical education trials is
often discouraging for young chemistry students, making
the chemical education research space seem inaccessible.
Examining recent publications in reputable chemical
education journals confirms this observation—a very small
fraction of these publications constitute high-school or
early college students as first or second authors. Changes
to undergraduate curricula by inclusion of Course-Based

Undergraduate Research Experience (CURE) has been shown
to be effective at making scientific research more inclusive
and accessible for all students (Bangera & Brownell, 2014).
Early research experience can play an important role in the
development of students’ epistemological (knowledge-
based), intrapersonal (self-identity) and interpersonal
dimensions (relationships) (Yuhao, 2014). Yuhao's qualitative
study on undergraduate research programs in China revealed
that such experiences encourage students to develop
independent thinking, self-confidence, and collaborative
skills. The development of these skills appears tightly
associated with good mentorship, including the allowance
of student self-authorship. However, such programmes do
not exist at every college and are essentially non-existential
at the high school level, rendering the research space in
general somewhat inaccessible to younger students.

The three lead authors of this article, however, are an
exception. Starting as 11th-grade high school students, they
established a research partnership with Senpai Learn—a
chemistry education research group at the National
University of Singapore (NUS). Together, the students worked
with Senpai Learn to carry out two separate investigative
trials of ChemPQV (Fung et al,, 2021), a digital multiplayer
organic chemistry game designed in collaboration with the
NUS Information Technology department. The results from
these trials were analysed and presented by the three lead
authors at three separate leading international chemistry
conferences. Coaching students in higher education has
been previously demonstrated to yield positive development
to student metacognition and self-regulated learning skills
(Divo et al,, 2024). In the case of the student researchers in
this group, the mentorship they received whilst under the
Senpai Learn team proved valuable to the development
of necessary skills in chemistry education research. The
team at Senpai Learn adopted the following mentorship
strategies that made it conducive for us to develop such
skills in chemistry education research: (1) Providing a
psychologically safe environment for students, (2) Offering
challenging opportunity for growth, and (3) Evaluating and
providing timely feedback for students.

For (1), itis essential to foster a space where their opinions are
heard without fear of negative judgement. This encourages
open communication and allows students to express
themselves freely. The Senpai Learn team also helps to
provide a safe space for students to make mistakes as making
mistakes is essential for learning. Additionally, it is important
to cultivate an atmosphere where students feel comfortable
seeking help and asking questions without hesitation. By
promoting these values, students are more likely to feel
respected, develop curiosity, and build resilience, all of
which are crucial for their personal and academic growth.
For (2), Senpai Learn believes that providing students with
challenging opportunities encourages them to step out
of their comfort zones and push their boundaries. This
can be achieved by empowering students to take the lead
on projects, where mentors offer valuable guidance and
support. Additionally, students can be given the chance to
present their research and projects at scientific conferences,
both locally and internationally. They can also be encouraged
to write and submit scientific papers to reputable peer-
reviewed journals, allowing them to share their findings with
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the broader scientific community. And finally, for (3), the
Senpai Learn team provides regular evaluations and timely
feedback to facilitate student improvement. This feedback is
carefully crafted to promote critical thinking and encourage
students to consider problems from multiple perspectives.

Herein, we present the motivations behind the assembly
of our unique research team, the careful process in which
lead authors surveyed the necessary chemistry education
literature to design effective game trials, our initial findings,
and key takeaways. We hope this insight will prove useful to
other young chemistry students looking to enter the field
as well as chemistry educators looking to collaborate with
younger students on chemistry education research projects.

Methodology
Assembly of the ChemPOV research team

The aforementioned three student researchers were high
school students in the National University of Singapore’s
specialised high school in STEM and were part of the
SCIENTIA programme which encouraged students to
pursue a junior research project. As classmates bonded by
a shared love for teaching, gaming, and organic chemistry,
the student researchers came together as a group under
the PARTY approach: Passion, Aspiration, Relationship,
Teamwork, Youth (Choo et al., 2024).

They reached out to the corresponding author to take up
positions as research trainees in his chemistry education and
pedagogy lab, Senpai Learn, with the portfolio of developing
and trialling the team'’s new digital, multiplayer board game,
ChemPOV, on young students.

ChemPOV was chosen as it was a game requiring reasoning
skill in organic chemistry. From personal observations, the
student researchers noticed that learning organic chemistry
was an especially challenging task for most of their
classmates, having a disproportionately high number of
students learning its contents by means of rote learning. This
appeared to be correlated with frequent negative attitudes
towards the subject. Being passionate about organic
chemistry fundamentals, the three student researchers
felt strongly about investigating the efficacy of an organic
chemistry pedagogical intervention over ones potentially
targeting other branches of chemistry.

Once the chemistry education intervention was decided, the
student researchers embarked on their maiden voyage in
the field of academic research and gained exposure to the
workings of a research team. They undertook various tasks
and roles as a research trio while working on the project
(Table 1).

The ChemPOV research experience

The student researchers had their initial exposure to
research, and their involvement as high schoolers held
great significance to the research process. For starters, the
environment and method of study between high school and

Table 1: List of roles undertaken in the ChemPOV research
project by the student researchers under the supervision of
the research mentor.

Role Description

Administrative - Coordinate team communication and research planning sessions
Support with administrative processes to ensure compliance
with ethical protocols
Craft organic chemistry reaction schemes
Create organic chemistry Multiple Choice Questions (MCQs)

- Vet content material for game

Content

Writing - Wrote the first draft for conference abstracts for submissions
- Wrote the first draft manuscript for publication
Conduct literature review and screen for relevance
Data Analysis - Develop survey questions and extraction of data
- Analyse data and create data visualisations of findings using
computer softwares
Communication - Design and create poster layout to communicate insights

Oral presentation of research findings at international
conferences

- Feedback and suggestion of improvements to game design and
features

- Meeting summaries and minutes

General

university are vastly different, with the university generally
providing greater agency to the learner and teaching courses
with content experts. High school has more pedagogically
trained teachers where students are more guided across their
wide array of subjects. This research experience provided
various new perspectives and insights into university for the
student researchers and these experiences had the potential
to influence their career decisions and university courses.

In particular, designing the first drafts of appropriate
MCQs and organic chemistry reaction schemes targeted
at university students proved to be significantly daunting
for the student researchers during the initial phase of the
project. Design of organic chemistry synthesis scheme
cards required knowledge of organic reactions typically
only covered at the undergraduate level. The student
researchers, however, were dedicated and passionate about
organic chemistry. Through an aggregation of self-study,
engagement with textbooks, online educational resources
and in-school Chemistry Olympiad training programmes, the
student researchers developed a strong understanding of
more advanced undergraduate organic chemistry principles.
The synthesis schemes, designed by carefully intertwining
a combination of undergraduate organic chemistry topics,
proved to be very challenging, especially since no hints
were provided. A thorough review of the synthesis schemes
designed by the Senpai Learn research team revealed
negligible conceptual errors in the schemes, showcasing
the firm grasp the student researchers had acquired of
the necessary organic chemistry principles utilised in the
reaction schemes. Apart from conceptual fundamentals, the
student researchers familiarised themselves with tools like
ChemDraw to produce the final set of reaction schemes—a
valuable skill for a future career in organic chemistry.

The design process for the MCQs brought the student
researchers on a different investigative path. The student
researchers identified the potential audience for ChemPQOV
as students exposed to organic chemistry in the Singaporean
education system. In this system, students are initially taught
organic chemistry in secondary school, through junior
college, with further specialisation in university — if students
take chemistry-related courses. Naturally, the difficulty level
of the MCQs and the core synthetic schemes of ChemPOV
were stratified based on the content coverage across these
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distinct educational levels.

Reference was taken from the official Ministry of Education
coverage across these educational levels (Singapore
Examinations and Assessment Board, 2020a, 2020b), as
well as undergraduate level pedagogical research (Zoller,
1990; Herron, 1975) in the team’s identification of the
testable content scope. Given the auxiliary usage of MCQs
for ChemPOV, we created questions primarily focused on
foundation concepts required for students to understand
organic chemistry. Examples include 1) acid and base
concepts for understanding reactions mechanisms, 2)
nomenclature and skeletal structures to help visualise more
complex organic molecules.

Game-based learning: A literature review

To gain a strong theoretical foundation in the game-based
learning methodology the Senpai Learn research team was
utilising, the student researchers conducted an extensive
literature review on the topic.

They began this process with a wide net, first examining
the general approaches that exist in chemistry education
literature. These included the flipped-classroom approach
(Ozdamli & Asiksoy, 2016), gamification of chemistry courses
(Da Silva Junior et al.,, 2022), peer instruction (Cortright et al,,
2005), and game-based learning (Tobias et al., 2013).

In particular, they noted that game-based learning is a
widespread methodology used at several other educational
institutes and vocation-training environments. This approach
leverages gameplay to deliver a fixed set of learning
outcomes (Plass et al, 2015). Game-based learning has
been empirically shown to have positive learning outcomes,
increase student engagement and foster social connection
(Shu & Liu, 2019; Romero et al., 2012). A commonly cited
attribute of game-based learning is its ability to motivate
students. This is delivered through captivating incentive
structures, such as inter-player competition, points, and
leaderboards, as well as game mechanics that create a high
situational interest (Rahimi et al., 2021).

Another closely related reason for adopting game-based
learning methodologies is that games offer educators a
multifaceted platform to engage their students. The nature
of this engagement is closely tied to the design of the game
and the environment in which it is implemented (Ruiperez-
Valiente et al., 2020). According to previous literature (Plass
et al,, 2015), these types of engagement include cognitive
engagement (i.e, mental processing and metacognition),
affective engagement (i.e., emotional processing and
regulation), behavioural engagement (i.e, gestures,
embodied actions, and movement) as well as sociocultural
engagement (i.e, social interactions embedded within
a cultural context). The student researchers connected
ChemPOV's utilisation of a combination of these
engagement methods — from in-game avatars fostering
affective engagement to ChemPOV's multiplayer mode
bringing sociocultural engagement.

While different educational games utilise varying cocktails
of these engagements, all of them are ultimately aimed at
fostering cognitive engagement in learners with the learning
mechanic delivered through the game (Plass et al.,, 2015).
The student researchers noted at the time that this was an
especially important connection to the way ChemPOV was
designed, with the primary source of cognitive engagement
being the solving of partially filled organic chemistry
synthesis schemes.

Furthermore, the use of games as a medium in education
also allows instructors to provide an adaptable interface
students can interact with. Adaptability in games facilitates
learner engagement by means of customisability and
personalisation (Hwang et al, 2012). A commonplace
strategy most games employ to infuse adaptability into their
infrastructure is by including delineated difficulty levels,
possibly related to the learners’ current level of knowledge
or skill level (Plass et al.,, 2015). This was a key motivating
factor for the student researchers to create a new difficulty
level, featuring more advanced organic reactions, thereby
catering to a wider group of learners.

Lastly, game-based learning offers an opportunity for
students to learn without the fear of failure. Rather than
being an unwanted outcome, failure is a crucial step in the
learning process. In game environments, the repercussions
of failure are minimised, encouraging students to take risks
and learn from their mistakes (Plass et al., 2015). Flexibility
to fail can also foster self-regulated learning, prompting
students to adjust their strategies and enhance their
conceptual understanding to advance in the game.

ChemPOV research trial on junior high school students

Motivated by the previously reported efficacies of game-
based learning, the student researchers sought to bring
ChemPQV into the teaching of organic chemistry for
younger learners. They decided to conduct a preliminary
trial of ChemPOV on their juniors from NUS High School of
Mathematics & Science. This was primarily a result of the
fruitful SCIENTIA collaboration between the Senpai Learn
team and the student researchers —allowing ChemPOV trials
to extend beyond the confines of the National University of
Singapore. Furthermore, the student demographic suited
the research interests of the team, given that students as
young as junior high school students have never been given
the chance to play ChemPQOV with reaction schemes catered
to their level of difficulty before.

Additionally, the student researchers noted that when
they were first introduced to organic chemistry, many of
their peers who disliked 3D-visualisation and the organic
chemistry ‘language’ struggled to absorb it, which motivated
them to make the learning experience for their juniors less
challenging. As a result, it was decided that the research
subjects would be Year 3 (Secondary 3, Grade 9) chemistry
students from NUS High School of Mathematics & Science.
These students have started learning basic organic chemistry
spanning the Singaporean GCE 'O’ Level syllabus (Cambridge
O Level Chemistry 5070, 2019) for 10th-grade Singaporean
students. They have also been introduced to the skeletal
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structure representation system. This is left out of GCE 'O’
Levels and typically reserved for H2 ‘A’ Levels instead, which
are examinations taken by 12th grade Singaporean students.
The student researchers split the Year 3 cohort of 176
students into a trial group with 87 students and a control
group with 89 students. The trial group was involved in
playing ChemPQOV while the control group was not provided
access to the game in the same time frame. Within the
control group, the pre-game survey had 31 responses, while
the post-game survey had 82 responses (Figure 1).

Year 3 cohort

n=176
il L
e
‘/ Ry
Trial group Control group
n=87 n=89
Responded to Responded to
pre-game survey post-game survey
n=31 n =82

Figure 1: Flowchart illustrating the distribution of students in
the trial group versus the control group, and the number of
survey respondents within the trial group.

Furthermore, to assess potential shifts in academic
performance after playing ChemPOV, the research team
administered pre- and post-ChemPOV quizzes to 76
students in the trial group and 76 students in the control
group. A total of 24 students did not attempt the quizzes
(Figure 2).

Year 3 cohort

n=176
— | =
Trial group Control group Stf:::me?;:iQN
n=76 n=76

n=24

Figure 2: Flowchart illustrating the distribution of students
in the trial group versus the control group who attempted
both the pre- and post- quizzes administered.

The research team kept to a strict timeframe of milestones to
ensure sufficient time between the various tests conducted
on the Year 3 students (Table 2).

Measures, including vetting by multiple team members and
the chemistry teaching staff at NUS High School, were taken
to ensure that the pre- and post- quizzes were of similar
standards of difficulty.

Table 2: Timeline of events before, after, and throughout the
period of the trial and descriptions pertaining to each event.

Week | Event | Description
Before the trial
[The smdent researchers gathered and began working on the ChemP OV
6 months Iproject together. In collaboration with Senpai Leam, they began
zhaad jerafting symthetic schemes and organic chemistry MOQs for the zamed
uszze.
45 Administrative paperaork to allow the trizl to be conducted on the Yeay
- 3 students was completed, slongside mestings with stakeholders and
haad the teaching staff who had to ensurs the guizzes and surveys were well
ladmiristerad.
Pre-Tri [The reaction schemas and MOQs ware vetted by senior members of the
3 moaths Senpal Leam tesm and uploadsd onto ChemBPOW by parmers from)
zhaad WITE Infonmation Technolosy, who assisted Senpsi Leam  in
geranening ChemPOW oa the back end.
15 [The game was plaved by the student researchers to ensure theil
-~ readiness for the actual izl an the large cobort of vounzer stodents)
haad [The quizze: and swrveys were also crafted amd finalized during thid
During the trial
A short pra-quiz consisting of 10 maltiple-chaice questions was izmed
Week 1 Pre-Chriz  [to the entira Year 3 cohart (0=174§). The purpose of this assessment way
o collect data gn the smdents” initial performance in organic chemdstry,
A pra-survey was izzued to the participants that would be volved with
- e [ Zzme The muposa of this survey was to gauge the imterest o
3 B S“I'; & = =
Week 1| Br i [participants in organic chemistry and game-based leaming beforg
playving ChemPOW.
TWeek 3 3 [The research team arransed for a physical engasement ssssion wherd
IChamPOV would be played by the sameplay sToup in pairs or trios.
A post-survey was 1zsued to the participants involved with the zame
- _ |The purpess of thiz survey was to obsarve any change in attitude o
Week 4 | Poss-Survey perception of the smdemts towsards orgamic chemistry after playing
IChamPO.
A short post-guiz consisting of 10 multiple-choice questions was izzued
- . [tothe entive Year 3 cohart (8=174). The purpose of this ssseszment wag
Week 5 | Post-Cuiz [to comypare their acadernic performence in crganic chemistry beforg
land after playing ChamPOW.
After the trial
mgcl-;&:ls [The ressarch tearn compiled all the collectad detz and began datg
after janalysis and representation.
a , Thereeardltesmmhgaith_!dﬁgprajeawSCEEﬂHApragrmnmz‘s
- afer [Fesearch Comgress, which incloded a fill mamiscript, an ahstract, and
Trial B [postar.
3 moaths Post [The research team submitied their first abstract to an overseag
after iconfarence for poster presentation and was accepted.
1 vear [The research team submitied their first abstract to an overseag
after iconfarence for oral presamtation end was acceptad.
1.5 years [The research team sofnmitted manuscripts to pesr-reviewed joumals foy
after [publication encormpaszsing the dats from the rezsarch trisl

Connecting with
about ChemPOV

international chemistry educators

As part of the holistic research exposure, to provide the
student researchers with international experiences, and to
encourage them to speak to other researchers about their
work, the corresponding author encouraged the student
researchers to attend international conferences on chemistry
education.

The research team presented posters in the American
Chemical Society’s Spring Meeting at Indianapolis, USA
in 2023, the International Union of Pure and Applied
Chemistry's World Chemistry Congress at The Hague,
Netherlands in 2023, and presented an oral presentation
at the International Conference for Chemistry Education at
Pattaya, Thailand in 2024. Their experience as the youngest
participants at the IUPAC World Chemistry Congress was
also featured in a journal (Kon et al., 2024).

The student researchers gained deep insights from the
conversations they held with the experienced researchers at
these conferences, had the valuable opportunity to present
to numerous audiences from all backgrounds of chemistry,
and obtained various takeaways from attending other
symposia and conference tracks (Figure 3).
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During the conference, | was able to converse with At this | had the valuable to deliver

professcrs whose field of interest was molecular modelling.
| was even able to get texibook recommendations to
further my understanding of protein folding simulations via
statistical thermodynamics. In between breaks, | also had a
discussion about the serendipitous nature of research and
discovery. It has forever reshaped the way | view failure, not
as something to just begrudgingly accept, but also to
welcome.

an oral presentation for the very first time. It was much
unlke a classroom presentation 10 & group of peers
because at a conference we speak to industry experts, all
of whom had 50 much more experience than | did and had a
lot of constructive feedback to share.

Being put under the spotiight in a large
seminar room was also quite eye-opening
for me, as it was the first time I've felt this
apprehensive about public speaking. The
opportunity taught me so much about
commurication, but also allowed me to
|prove to myself that | could do a good job at
research, even in a professional setting. It
definitely motivated me to work harder in my
research projects.

Falre by its very nature challenges the
inherent assumptions we have and proves
that there is something more to leam and
examine. | met local students as well and
was even shown arcund Den Hague afler
the conference, spending the aftemoon
chilling at the famed Scheveningen beach.

OF THE CHEMPOV RESEARGH TEAM

During the conference, | found myself in rooms with an unimaginably diverse group of peopls
united by their love for chemistry. What | still remember 1o this day—maore than a year since the
L i i all the way from the material science of fibre
batteries to the latest Rh catalysts used to promote carbene reactivity in organic molecules. | had
the opportunity to attend seminars the latest, i waorks in
cutting edge fields ke applying electrochemical methods to facilitate novel reactivity in organic
synthesis and engage with presenters, What was perhaps more stimulating than theoretical
jons was hearing the ing life and career story of Dr. Carolyn R. Bertozzi—Nobel
Prize recipient for Chemistry in 2022 for the development of click chemistry and bicorthogonal
chemistry’. Finally, when it came our tum 10 share about the research work we'd done with
ChemPOV, | was delighted to cbserve how receptive and engaged listeners were with the game,
several quoting how fun the game would be to play and one remarking "Where was this when we
were leaming Orgo 1017, When sharing our trial results with organic chemistry educators, several
of them extended the possiblity of a future collaboration and ChemPOV trisl held at their
respective colleges—the prospect of which was personally greatly motivating.

AUTHOR 1

REGARDING HI3 EXPERIENGE AT
AMERICAN CHEMIGAL SOCIETY IALS)
SPRING MEETING 2023

Figure 3: Diagram describing the experiences and personal
sharing of each student research member of the ChemPOV
team, each at a different conference where ChemPQV was
presented to fellow chemists.

Analysis and discussion
Survey results

We display below a correlogram we generated based on our
pre-game and post-game surveys (Figure 4). The gradient
scale on the far right provides a colour code to the degree of
correlation between any two variables, with as faint a colour
representing a greatly positive correlation and as dark
a colour representing no correlation or slightly negative
correlation. The axis labels are described below (Table 3).

Table 3: Description of each axis label.

Axes Label Description

inferest Interest level towards organic chemistry

engagement Engagement level during organic chemistry lessons

enjoyment Enjoyment level during organic chemistry lessons

grades Personal satisfaction towards chemistry grades

anticipation Anticipation level towards playing the game again in future (when the
reactions have been adjusted to suit their syllabus)

external interest | Frequency of consumption of chemistry-related material bevond school

classmate help Frequency in approaching fellow peers for assistance towards organic
chemistry problems

In Figure 4, the magnitude of the correlation represents
the degrees of correlation, with 1.00 or -1.00 indicating
perfect correlation while 0 indicates no correlation. The
sign (+/-) represents positive/negative correlations. The
bottom triangle (in purple) and the upper triangle (in green)
represent the pre- and post-survey responses, respectively.

We note that a number of factors surveyed are strongly
correlated, with a correlation magnitude exceeding 0.50.
Factors that correlate strongly across both surveys as well
as the distinction in strongly correlated factor pairs between
pre and post surveys are outlined in the table below (Table 4).
We also note that there is very limited correlation between

Correlogram of Pre-game survey (n = 40) &
Post-game survey (n = 82)

interes| ‘ 0.52 0.64 0.28 0.58 0.27

engagement|

0.8

0.6

enjoyment

0.4
-0.06

0.2

anticipation|

extemal interest| 0.0

-0.2

classmate help|

engagement
external Interest)

Pre-game

Figure 4: Correlogram displaying a heatmap, with central
number within each grid representing the correlation
between 2 of the variables obtained from a 5-point Likert-
scale question in the pre- and post-ChemPOV survey
(interest, engagement, enjoyment, grades, anticipation,
external interest, classmate help).

grades, external interest, and classmate help and any of the
other variables.

To observe the correlations found in Figure 4 in greater detail,
a scatterplot matrix was plotted for each pair of factors from
the pre-game and post-game survey data. These plots were
coupled with a histogram illustrating distributions of each of
these factors for the pre-game and post-game survey. The
aggregation of these plots is presented below (Figure 5).

While we did more closely examine the variables which
had noticeable changes between the pre- and post- game
survey gradients.

Table 4: Summary of observed strong correlations from
correlogram, sorted based on similarities and differences
between the pre- and post-surveys conducted.

Pre-Survey ‘ Post-Survey

Shared strong - Engagement and interest.

correlations - Enjoyment and interest.
- Enjoyment and engagement.
Distinctions in - Anticipation and - Anticipation and interest.
strong engagement.
correlations - Anticipation and enjoyment.

Pre-survey and post-survey responses displayed in purple
and green respectively.

Quiz results

Score distributions for pre- and post-ChemPQOV quiz results
for control and trial groups are plotted below (Figure 6).
Additionally, the distribution of score differences between
the post-ChemPOV quiz and the pre-ChemPOV quiz is
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Figure 5: Pairplot (scatterplot matrix) displaying a grid of a)
off-diagonal scatter plots, each representing the relationship
between 2 of the variables obtained from a 5-point Likert-
scale questionin the pre-/post- survey (interest, engagement,
enjoyment, grades, anticipation, external interest, classmate
help). b) on-diagonal histogram and KDE plots for each of
the aforementioned variables.

plotted for the trial and control groups. We observe a small
right-shift in the distribution of score improvements for the
trial group compared to the control group. Furthermore,
we found that 59% of students in the trial group showed
improved performance in the post-ChemPOV quiz as
opposed to 56% in the control group.

Control

20 —— Trial

Count

=n =
.

Al
HH
I

0 -5 0 5
Diff

0 10 0

Pre Post

Figure 6: Histogram and boxplots of the pre-test, post-test
and change in scores for each individual. (Red: trial group;
Blue: control group; Brown: any overlapping area between
both groups).

These results indicated to us that, in the context of high
school students, academic performance in organic chemistry
assessments does not appear to improve significantly
after playing ChemPOV once. However, this finding could
be confounded by the limited time students had to play
ChemPQV as well as the modest two-week time interval
between the pre- and post-ChemPQOV quizzes.

Conclusions and recommendations

This study outlined the fruitful collaboration between high
school students and university researchers. The student
researchers, initially driven by their passion for organic
chemistry and teaching, found themselves navigating
the intricacies of academic research. From the process
of crafting MCQs and synthesis scheme problems that
challenged undergraduate organic chemistry students to
presenting findings at international conferences, these
young researchers experienced a steep learning curve that
mirrored the very subject they sought to teach—organic
chemistry itself.

The international conference experiences were especially
transformative for the young researchers. From shifts in
public speaking confidence, evolved appreciation for the
interconnectedness of distinct chemistry disciplines and the
reception of critical feedback from experienced academics,
the students’ familiarity with the way scientific research
is communicated in academia and appreciation for the
rigorous standards of academic discourse grew.

A significant outcome of this partnership was the
transformation of the student researchers’ perspectives
on the role of failure in the scientific process. As one team
member reflected after the IUPAC World Chemistry Congress,
failure in research is not something to "begrudgingly accept,
but also to welcome.” This shift in mindset, from viewing
failure as a setback to seeing it as an integral part of the
scientific journey reflects the strength of the “to learn it, do
it" principle of applied learning.

The ChemPQV investigative trials conducted by the young
researchers, while focusing on a specific cohort of junior
high school students, address broader questions about the
efficacy of game-based learning in chemistry education.
Their results hint at the potential for such interventions
to influence student engagement and interest, even if
immediate academic gains are not apparent. This suggests
the need for longitudinal studies to fully capture the impact
of game-based learning tools on students’ long-term
learning relationship with organic chemistry.

For educators and researchers considering similar
collaborations, our experience was made most fruitful by
the creation of a supportive working environment that
allowed young researchers to take ownership of their work
while providing guidance when needed. For meaningful
synergies with younger students, we suggest researchers
look for the following personality traits: self-disciplined,
motivated, receptive to feedback and positive disposition.
In our experience, these are the crucial character elements
that laid the foundation for a strong and lasting partnership.
Our team also observed that these traits are not exclusive
to student researchers—much of what would make a
productive research alliance with a colleague applies to
collaborations with younger students.

During early mentorship phases, we found that having regular
weekly meetings kept student researchers engaged and
provided an avenue for them to seek regular feedback and
grow as scientists. These factors transformed the students’
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journey crafting MCQs to presenting at international
conferences into one just as much about personal growth as
about scientific discovery. This positive research experience
has kept the student researchers engaged with the Senpai
Learn team’s ongoing works, from the development of new
chemistry education games to the crafting of manuscripts
for journal article submissions, despite being occupied with
full-time commitments. Their shared commitment to quality
research in organic chemistry education is expected to keep
this partnership strong for the foreseeable future.
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found to be western-centric, highlighting a significant lack of SaP studies
in Asian countries. Higher education in Hong Kong is still developing
its SaP practice. This article aims to address this gap by examining how
student partnership fosters education innovation in the era of global
digital futures, particularly through the Redesigning Student Learning
Experience in Higher Education (RSLEIHE) project scheme in the recent
years in Hong Kong.

Believing that meaningful and impactful student partnership relies on
the student agency developed during the projects, this study discusses
factors facilitating student agency development through SaP projects of
the RSLEIHE scheme in an age of digital futures. The two-stage research
design (including student responses on a quantitative survey and aranking
task) allowed for a comprehensive exploration of student perception of
student agency levels among a diverse cohort of participants from local
universities in Hong Kong.
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The findings revealed interesting patterns and variations in student
agency across different demographic factors such as gender, level of
study and academic disciplines. Notably, graduate students exhibited
higher levels of agency compared with undergraduate students, while
female students perceived significantly more peer support. Overall, this
study emphasises the significance of support systems, trust-building,
and opportunities for students to make choices in shaping the student
experience.
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Introduction

During and after the pandemic, the rapid transition to online
and hybrid learning has created opportunities for developing
possible usages of technologies in education. The enormous
discussions on the role of technologies in shaping future
education to prepare students better for their future have led
to real innovation in education. A lesson learned at the time
is that such a global challenge requires collaborative efforts
among the major stakeholders: teachers and students.

The Redesigning Student Learning Experience in Higher
Education (RSLEIHE), a Students as Partners (SaP) scheme
spearheaded by The Higher Education Research and
Development Society of Australasia (HERDSA) Hong Kong
Branch in 2017, stands as a distinguished endeavour aimed
at fostering student-centric, student-driven, and forward-
looking learning and teaching paradigms to captivate
student engagement and bolster their capacities in Hong
Kong higher education. Over the years, 50-plus projects
under the RSLEIHE scheme involved using technologies to
enhance teaching and learning. Particularly in 2021, all 16
projects were fully conducted online due to the COVID-19
pandemic. In terms of project nature, around 38% involved
providing online learning platforms to support peer student
learning, 25% involved online teaching to deepen and
widen learning, 25% involved initiating digital interventions
in a course such as using gamification, and 13% involved
investigating and improving online teaching (Kwan et al,
2022).

In addition to the group projects, the scheme encompasses
project development, awards, a symposium, and a
publication showcasing the group project outcomes. For
example, in 2021, with Learning in the era of “New Normal":
Post-Pandemic Learning as the main theme, the RSLEIHE
scheme recruitment opened to all teachers and students
in local higher education institutions and was promoted
through their teaching and learning centres. Adhering
to a student-teacher collaborative model that requires
each project team to include a minimum of two students
and one academic or professional staff member, students
were encouraged to voice out their learning needs and co-
create teaching and learning projects with their teachers.
The projects targeted to engage and empower students
and directly meet their future needs in one of the five
subthemes, including (1) Pedagogical Change during
the Pandemic, (2) Alternative Assessment, (3) Holistic
Competencies, (4) Educational Innovations, and (5) Digital
Learning Strategies. These themes highlight the significant
challenges in the era of post-pandemic learning, which
emphasises the transition to hybrid learning environments
for both students and teachers with digital learning and
teaching strategies. Twenty-two proposals were reviewed
by EdTech experts, education developers/research and
educational leaders. Seventeen projects were selected and
received feedback from the review panel for further project
development. Eventually, sixteen project teams completed
execution, implementation and evaluation by May 2021 and
reported in the online RSLEIHE symposium in June 2021.
As a follow-up engagement, a collaborative publication on
the completed projects were edited and published on the
HERDSA HK website (https://herdsahk.edublogs.org) in the

next year.

Organised biennially, the RSLEIHE scheme consisted of
three distinguished awards and three to six merit awards,
underscoring a commitment to recognising excellence. With
the participation of local universities in Hong Kong (including
the Chinese University of Hong Kong, City University of
Hong Kong, Hong Kong Baptist University, the Education
University of Hong Kong, Lingnan University, Hong Kong
Polytechnic University, the Hong Kong University of Science
and Technology, the University of Hong Kong, Hong
Kong Metropolitan University, and Hong Kong Institute
of Vocational Education), the scheme has successfully
culminated in over 50 SaP projects. Over 700 individuals
partook in the symposia, leading to four online publications.
The outcomes of the scheme showed that, despite
constraints in the education system such as power relations,
SaP projects created opportunities for students to discuss
pedagogieswith teachers and to develop studentagency. The
transformative power of such initiatives is demonstrated by
occasions when students can make choices and take actions
that affect their learning experience. This capacity enriches
their educational journey and nurtures a profound sense of
agency and ownership in their academic pursuits. This sense
of empowerment extends beyond the classroom, equipping
students with the skills and mindset needed to navigate
the realms of academia, and the workplace and positively
impact society. By fostering independence and ownership,
these initiatives lay a strong foundation for students to excel
in their future endeavours and contribute meaningfully to
various aspects of their lives and communities. It showcased
student agency in SaP projects from multiple perspectives.

Most studies on SaP in the literature were found to focus
on Anglophone countries, and there is currently a dearth
of SaP studies in other regions (Dai et al., 2024). Higher
education in Asia is still developing its SaP practice (Liang
& Matthews, 2020). Confucianism is generally believed
to exert significant cultural influence on the educational
systems of Asian countries. The Confucian cultural norms of
revering teachers and embodying humility and politeness
promote the notion that students should be instilled with
respect, attentiveness, and obedience from a young age,
rather than fostering a spirit of inquiry. This creates a power
imbalance between teachers and students, with the teacher
exercising authority over decision-making, while students
stay passive and compliant in a rigid school setting (Liang
& Matthews, 2020). This cultural context poses a hurdle in
implementing SaP, which emphasises student-centredness
in Asia universities.

A group of Hong Kong scholars, Zou et al. (2023), though
did not find a prominent influence of Confucian background
in three SaP projects in a Hong Kong university. They
suggested that the cultural factors (such as honouring
respect and obedience to authorities) might affect students
approaching student-staff partnership because students
cannot “immediately assume a partner’s role” (p. 15) at the
project’s initial stage. Such uncertainty and hesitation might
indicate limited opportunities to develop student agency.
Yang et al. (2023) also assert that student agency is not
taken for granted in Asian universities. Moreover, studies
on the factors that support student agency development in
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SaP projects, particularly in the Asia context are few and far
between. It is the fact that SaP studies in the literatures are
generally western-centric (for example, the US, Europe and
Australia, etc.). There are only a few Asian studies on SaP
and hence less voices representing the Asian culture. This
study aims to fill this gap by focusing on two key questions:

1.  To what extent do students develop student
agency through student partner projects in the
era of global digital futures?

2. What are the factors that facilitate student
agency development in Hong Kong higher
education from student perspectives?

Literature review

Students as partners

The core theme of the RSLEIHE scheme, the Student as
Partners (SaP) approach has been gaining global recognition
for its transformative impacts on various aspects of higher
education. SaP is "a collaborative, reciprocal process”
of teaching and learning whereby “all participants have
the opportunity to contribute equally, although not
necessarily in the same ways, to curricular or pedagogical
conceptualisation, decision making, implementation,
investigation, or analysis” (Cook-Sather et al., 2014, pp.
6-7). This collaborative framework is known for producing
positive outcomes in student learning, faculty development,
curriculum innovation, and the scholarship of teaching
and learning by engaging students as partners in teaching
and learning, which recognises students’ contributions to
shaping educational practice (Cook-Sather & Matthews,
2021). By fostering a reciprocal process where students
and other stakeholders, including university administrators,
faculty members, student affairs staff, alumni, and
community/industry representatives, work together to shape
curricular and pedagogical practices, the approach provides
opportunities for students to develop student agency (see
the following Student agency section).

Cook-Sather and colleagues (2014) emphasised the
significance of empowering students to drive meaningful
development in teaching and learning. This ethos of
collaboration and shared responsibility within higher
education has been described as transformational (Judd et al.,
2021), highlighting its potential to revolutionise traditional
educational paradigms. An affirmative partnership with
students prompts teachers to question the assumptions
they made about the teaching and learning process “in a
way we (teachers) don't often make explicit” (Flint, 2015, p.
2) and identifies any presumptions in educational quality
enhancement. Involving students in curriculum development
empowers them as active participants in their educational
journey and enhances their ownership of learning, deepens
their understanding of educational processes, strengthens
their professional identity formation, and builds rapport
among stakeholders.

The SaP approach enhances higher education by integrating
theory with practice and fostering a culture of mutual respect,
trust, and collaboration, particularly during the transition to
online and hybrid learning, which has revealed technology’s

potential to revolutionise educational practices. This
transition not only provided an impetus for the integration
of digital tools but also highlighted the critical importance
of collaboration among all stakeholders, including teachers
and students. One significant observation from this period is
that students often exhibited a higher proficiency in utilising
various e-tools, showcasing their IT and digital literacy skills.
These newfound dynamic allowed teachers to leverage
student expertise, fostering a collaborative environment
where students could actively contribute to teaching
innovations.

Many researchers (for example, Curran, 2017; Dickerson et
al, 2016; Hill et al.,, 2019; Luke & Evans, 2021), identified
the benefits of involving student partners as pedagogical
co-designers or co-researchers in developing educational
(or pedagogy-driven) technologies, for example, gained
access to diverse perspectives and marginalised voices for
innovative applications, improved student engagement,
personalisation of learning, and enhanced dialogue between
teachers and students in a digital world. These researchers
identified the need to adopt SaP model in the future EdTech
research and potential impacts on teaching and learning.

This inclusive and participatory model enriches the
educational experience for students and drives continuous
innovation and evolution in teaching and learning
methodologies within the academic community. Embracing
this collaborative ethos establishes a culture of shared
responsibility and co-creation, ultimately creating a
transformative educational experience for all participants
involved (Peseta et al., 2021).

Student agency

For a meaningful and productive student-staff partnership,
Jaaskelda and colleagues (2017) proposed that it relies
on the student agency developed or fostered during the
partnership project. According to Bandura (1999), agency
is entangled with personal intents and self-processes like
motivation and self-efficacy, acting as a mediator between
thinking and action. Student agency refers to the ability
of students to take an active role in their learning and to
have a sense of control over their educational experiences.
According to the Organisation for Economic Co-operation
and Development (Organisation for Economic Co-operation
and Development, 2019, p. 2), it also covers the ability to “set
goals, reflect, and act responsibly to effect change”. In higher
education, it is about students’ active involvement, rather
than “passive acceptance” (p. 2); shaping the surroundings,
rather than being shaped by others; willing to take risks
for the decisions/choices that they have made, instead of
accepting the decision made by others. It is anticipated
that when students develop agency, meaning that they can
choose the content and pathway of their education, they are
more likely to demonstrate increased motivation towards
learning and set goals for themselves. In brief, it refers
to a student’s belief and ability to explore resources and
take control of their academic journey. This also depends
on the resources or supports (in individual, relational and
contextual/situational domains) that students need to
engage purposefully, intentionally, and meaningfully in their
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learning experiences within educational settings (Jaaskela et
al, 2017).

By providing students with decision-making and participation
opportunities, they can take on a more proactive role in their
learning experiences. Students with strong agency are more
likely to assume accountability for their learning objectives
and methods, promoting self-improvement and personal
growth.

In  higher education, some argue that curriculum
transformation necessitates strong ecological support, with
learners’ proactive attitude crucial for success (Luong et al,
2023, Peseta et al., 2021). Active student involvement is vital
for a smooth transition to university life: students adapt
to new academic standards, acquire skills for independent
academic journeys, cultivate new perspectives, knowledge,
and capabilities, develop strategies for engaging with
university faculty, and integrate into professional
communities. By fostering student agency within student-
staff partnerships, a more positive and meaningful learning
environment can be cultivated, ultimately enhancing the
quality of education. Therefore, student agency is considered
an integral component in fuelling successful student-staff
collaboration (or SaP ventures) among all teaching and
learning centres in Hong Kong universities.

To assess student agency, Jaaskeld and colleagues (2017)
developed the "Agency of University Student (AUS) Scale”
of three resource domains (individual, relational, and
contextual). AUS is a student self-report instrument consisting
of 54 items (see Appendix). These items are found to be
correlated positively with ten factors across the individual,
relational, and contextual domains: Interest and Motivation
(including utility value), Self-efficacy, Competence Beliefs,
Participation Activities; Equal Treatment, Teacher Support,
Peer Support, Trust; and Opportunities to Influence, and
Opportunities to Make Choices.

In a student partnership project or setting, Individual
Resources (consisting of four factors including Interest and
Motivation, Self-efficacy, Competence Beliefs, Participation
Activities) represent a range of personal readiness that an
individual would consider. When students feel interested in
the project content, identify with the values of the project
(utility), predict enjoyment, have a strong belief in their
abilities to succeed and feel confident to participate, they
are more likely to engage in the partnership project.

Relational Resources include how an individual perceives
emotional and interpersonal support from teachers and
peers, and the perceived working relationship with others.
It also includes the perception of how others value an
individual's contributions or respect his/her options. Four
factors - Equal Treatment, Teacher Support, Peer Support,
and Trust, contribute to the above-mentioned support
needs, and hence foster student agency. Students who feel
supported in these factors are more likely to demonstrate
agency.

In the Contextual Resources, providing students with
opportunities to influence and make choices is paramount
in cultivating student agency. While the first two dimensions

focus on the support at a micro level (working level), the
Contextual dimension focuses on the support from the
department or university at a macro level. It concerns whether
the university or education systems establish relevant
regulations or policies to offer opportunities for student
partnership and co-creation to influence the teaching and
learning environment or “ecosystem”. Other concerns about
this dimension consist of departmental acknowledgment
and university recognition for students’ contribution to and
participation in SaP projects although these items have yet
been included in the existing AUS scale. With these types
of support, students feel that their voices will be heard,
and their contributions will be valued. It conveys messages
to students that the universities welcome them to explore
solutions to the existing challenges in teaching and learning.
More importantly, universities are willing to involve students
as partners in decision-making.

The AUS scale helps faculty members to assess the
experience and capacity of student agencies and allows
academic developers to investigate what resources are (not)
in place to support the development of student partnership
projects.

Although the AUS scale was established within the Finnish
context, it encompasses ten factors across individual,
relational, and contextual domains, which sound reasonably
similar in Asian context. The scale offers a complete
framework for assessing student agency, hence rendering
it a powerful tool applicable to students globally. Its
versatile character guarantees efficient application in many
educational environments. This study employed the scale to
examine elements that facilitate the development of student
agency in SaP projects within an Asian context, as pertinent
research in this region is few.

Methods

The research method employed in this study followed a
two-stage design to first understand students’ experience
when they were engaged as student partners in projects in
Hong Kong universities and second to identify the factors or
resources that support the development of student agency
from student perspectives.

The first stage entailed administering the AUS scale
(Jaaskeld, et al,, 2017) to collect students’ perceptions after
the SaP projects or student-faculty collaboration. A five-
point Likert scale is used, with 1 as “Strongly Agree” and 5 as
"Strongly Disagree”. The data collection, conducted online
via the Qualtrics platform in 2023, engaged a diverse cohort
of 231 respondents from Hong Kong local universities.
Undergraduate and postgraduate students who were
involved in SaP projects or student-faculty collaboration
were the target groups. They were recruited by snowball
sampling through teaching and learning centres at local
universities.

In the study, t-tests were utilised to compare the mean scores
of the 54 items across different demographic dichotomies,
such as gender, level of study (undergraduate versus
postgraduate), and STEM versus non-STEM major. This
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statistical test aimed to identify any significant differences
in the levels of student agency among the demographic
dichotomies.

A confirmatory factor analysis (CFA) was conducted to
thoroughly examine the factorial structure and validate the
AUS within the unique context of Asian higher education.
Utilising Onyx, an open-source tool for structural equation
modelling (SEM), maximum likelihood (ML) estimation was
employed to evaluate the model parameters (von Oertzen
et al,, 2015). Model fit was assessed using various indices,
including the chi-square test, Comparative Fit Index (CFI),
Standardised Root-Mean-Square Residual (SRMR), and
Root-Mean-Square Error of Approximation (RMSEA), to
ensure a robust assessment of the model fit.

In the second stage of the study, the participants were
further invited to rank the 10 AUS factors according to
their experience. Among the 231 students, 45 accepted the
invitation. Their responses were collected for descriptive
analysis.

Data analysis and discussion
Student agency perceived in SaP projects

In the first stage, this study encompassed a total of
231 university students in Hong Kong comprising 162
undergraduate (UG) students and 69 research postgraduate
(RPG) students, with a gender distribution of 144 females and
87 males. Most of our respondents were female, constituting
62% of the sample, while undergraduate students comprised
70.1% of the participant pool (see Table 1).

Table 1. Gender and level of study.

agency perceived. Table 2 summarises the descriptive
statistics for levels of study. Significant differences were
identified between UG and PG students, in all factors,
except the Peer Support. This suggests that the PG students
generally experienced more resource support regarding the
nine factors of the AUS scale.

Comparing three domains of resources that
students experienced

2.70
UG 2.62

2.60 Female 2.54

Overall 2.53
2.50

UG 2.38 UG 2.39
2.40 -

PG 2.33
230 Female 2.25
Overall 2.25

2.20

Overall 2.26

Female 2.24

2.10

2.00

PG 1.95
1.90 PG 1.95

Individual Resources Relational Resources Contextual Resources

e Overall (n=231) e UG (n=162) PG (n=69)
Male (n=87) e Female (n=144)

Figure 1. Comparing three domains of resources that
students experienced.

Table 2. Descriptive statistics for levels of study.

Undergraduate Postgraduate

Measure M ) M D F(1.229)
Education Level AUS_L01_Make Choice 263 067 229 075 11 407
Total AUS 102 Equal Treatment  2.61 052 232 0.65 12.65%
Undergraduate  Postgraduate AUS_L03_Participation 227 061 1.93 055 14.76%%
Gender Male 61 26 87 (37.7%) AUS_L04 Motivation 245 047 220 053 12.75%
: AUS_LO5_Self Efficacy 226 070 167 067 35 g3nnn
Female 101 : R] 144 (62.3%) AUS_L06_Competence 265 040 228 059 30 374
Total 162 (70.1%) 69 (29.9%) 231 (100%) AUS_L07_Teacher Support  2.62 0.75 1.95 0.96 32.47%%x
AUS_108 Peer Support 223 0.66 191 0.79 10.26
AUS_L09 Trust 211 0.61 1.62 0.61 30.69%%
AUS_L10 Influence 261 0.41 236 0.58 14.20%%x
Figure 1 shows the overall ratings in three dimensions. *=¥p < 001

Overall, participants perceived more support from Individual
and Relational Resources. The mean scores are 2.25 and 2.26
out of 5 (where 1 represents “Strongly agree”). However,
they experienced less support from Contextual Resources
(the mean score is 2.53). A similar pattern was also observed
in genders and levels of study. This pattern suggests that
Hong Kong university students in general perceived more
support from their peers and teachers but less support from
the department or university during their SaP engagement.
Opportunities to Make Choices and Opportunities to
Influence are two factors of Contextual dimension resources,
so this might also imply that opportunities for students
to make decisions in pedagogical design and influence
teaching and learning experience are limited in Hong Kong
university curricula.

Compared with undergraduate students, research
postgraduate students rated more positively in nine of
the ten AUS factors, highlighting a higher level of student

1 = Strongly Agree; 2 = Agree; 3 = Neutral; 4 = Disagree; 5 = Strongly Disagree

Contrasting to the level of study, Table 3 shows that gender
disparities were evident specifically in the Peer Support
factor, with female students (M = 2.06, SD = .696) reporting
significantly more support in this factor, F (1, 229) = 4421, p
=.037. It is in line with the research conducted by Colarossi
and Eccles (2000). This gender difference may reflect
significant and widespread variations in how males and
females experience and understand working relationships
with others at both social and personal levels (Gilligan, 1993).
However, in contrast to the findings of Jaaskela et al. (2017)
regarding gender differences in the AUS factors, the t-test
demonstrated substantial differences in the Interest and
Motivation factor, with Finnish female students reporting
higher levels than their male counterparts. This interesting
differences between Finnish and Hong Kong female
students’ perceptions would deserve further investigation.
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Table 3. Descriptive statistics for gender.

Male Female

Measure M D M D F(1,229)
AUS_L01_Make Choice 2.53 0.72 252 0.70 0.02
AUS_L02_Equal Treatment  2.49 0.60 253 0.57 0.39
AUS_L03_Participation 2.16 0.62 217 0.61 0.01
AUS_L04_ Motivation 2.36 0.48 2.38 0.51 0.09
AUS _L05_Self Efficacy 2.06 0.68 2.10 0.78 0.16
AUS_L06_Competence 2.55 0.49 2.53 0.50 0.03
AUS_LO7_Teacher Support ~ 2.40 0.85 2.44 0.88 0.14
AUS_LO08_Peer Support 226 072 2.06 0.70 4 42%
AUS_L09_Trust 1.99 0.63 1.94 0.66 0.46
AUS_L10_Influence 2.52 0.41 2.55 0.52 0.19

*p < 05

1 = Strongly Agree; 2 = Agree; 3 = Neutral; 4 = Disagree; 5 = Strongly Disagree

When comparing disciplinary differences between STEM and
non-STEM majors, no significant differences were observed
across all 10 AUS factors, suggesting that the AUS model
might be applicable across diverse academic disciplines
(Table 4).

Table 4. Descriptive statistics for STEM & Non-STEM students.

Business/Humanities/
Measure STEM Social Sciences F(1,229)
M SD M SD
AUS_L01_Make Choice 255 068 247 0.76 0.68
AUS 102 Equal Treatment 252 0353 252 0.68 0.00
AUS_L03 Participation 220 055 210 0.74 124
AUS_L04 Motivation 238 046 237 0.5 0.03
AUS_L05_Self Efficacy 214 065 1.96 091 284
AUS_L06_Competence 257 044 246 0.60 251
AUS 107 Teacher Support 249 081 227 0.99 296
AUS_L08 Peer Support 218 069 205 0.76 153
AUS 109 Trust 201 06l 185 0.74 279
AUS L10 Influence 255 042 251 0.60 0.26

1 = Strongly Agree; 2 = Agree; 3 = Neutral; 4 = Disagree; 5 = Strongly Disagree

The study encountered challenges in achieving a satisfactory
model fit. In this study, the AUS model exhibited poor fit
across all items, as evidenced by the statistical results (x2
(64, N = 231) = 4272.41, p < 0.001, CFl = 0.672, SRMR =
0.376, RMSEA = 0.093). The factor loadings of the final
CFA were based on 54 items, and the CFA results of the 10
factors are presented in Table 2. One of the possible reasons
for this could be attributed to the negatively worded items
necessitating data reversal. All negatively worded items
revealed low factor loadings at 0.6 or lower, except in the
Teacher Support (AUS_037, AUS_038, AUS_039), underscoring
a lack of alignment with the corresponding AUS dimensions.
In the context of language and the Asian perspective,
the adaptation of the AUS model to better suit an Asian
environment holds significant implications. By rephrasing
negative items into positive equivalents or removing them,
researchers can tailor the model to align more closely with
the cultural nuances and communication patterns prevalent
in Chinese language and logistics contexts. This adjustment
could facilitate a more accurate assessment of student
agency within the specific socio-cultural framework of Asia,
offering insights that are more relevant and applicable to
the educational and logistical dynamics.

Overall, the feedback provided by respondents in the study
revealed a trend of lower ratings in the dimensions related
to opportunities to make choices and equal treatment
within the AUS model. Conversely, respondents expressed
higher levels of satisfaction and positive perceptions in
factors such as teacher support, trust, and opportunities
to influence. These contrasting ratings shed light on the

varying priorities and experiences of individuals within the
educational context, emphasising the significance of support
systems, trust-building, and avenues for meaningful impact
in shaping the student experience.

Table 5. Confirmatory Factor Analysis results.

Item Factor R~ Item Factor R~
AUS_001#  AUS_LO0I_Make Choice 0.568 AUS_028 AUS_L06_Competence 0.878
AUS_ 002 AUS_LOL_Mzke Choice 0878 | AUS_020  AUS_LOS_Competence 0.852
AUB_ 003 AUS_LOI_Make Choice 0807 | AUS_030  AUS_LOS_Competencs 0.866
AUR 004 AUS 102 Eoual Treammemt 0687 | AUS_031# AUS L06 Competsnce 0.487
AUS 005# AUS 102 Eoual Treammemt 0430 | AUS 0324 AUS LO6 Competance 0.406
AUS_006  AUS_L0I_Equal Treatment  0.703 AUS_033# AUS_L06_Competence 0.470
AUS_007  AUS_L03_Participation 0856 | AUS_034  AUS_LOS_Competence 0.606
AUB_008  AUS_LO3_Participation 0858 | AUS_035# AUS_LOT_Teacher Support 0,584
AUR 000 AUS_LO3_Participation 0848 | AUS 036  AUS_LOT_Teacher Support  0.748
AUS 010 AUS_LO3_Participation 0741 | AUS 037T# AUS 107 _Teacher Support  0.530
AUS_011 AUS_L03_Participation 0.820 AUS_038# AUS_LO07_Teacher Suppert  0.612
AUS_ D12 AUS_L03_Participation 0718 | AUS_030# AUS_LO7_Teacher Support 0,566
AUS_D13#  AUS_LO3_Participation 0468 | AUS_040  AUS_LOS_Pear Support 0.828
AU 014 AUS_L03_Participation 06821 | AUS 041  AUS_LOS_Pear Support 0.831
AUS 015 AUS_LO3_Participation 0686 | AUS 047  AUS_LOS_Peer Support 0.789
AUS_016#  AUS_L04_Motivation 0.586 AUS_ 043 AUS_L09 Trom 0.812
AUS_ 017 AUS_LO4_Motivation 0773 | AUS_044  AUS_LOP_Trust 0.856
AUB_DIS#  AUS_LO4_Motivation 05351 | AUS_045  AUS_LOO_Trust 0.853
AUB D19 AUS_LO4 Motivation 0805 | AUS 046  AUS_LOG Trust 0802
AUS 020 AUS_LO4 Motivation 0804 | AUS 047  AUS_LOO Trust 07311
AUS_02 AUS_L04_Motivation 081 AUS_ 048 AUS_L09 Trom 0.803
AUB 127 AUS_LO4 Motivation 0802 | AUS_ 049  AUS_LOO Trust 0.800
AUS 023 AUS_LOS_SelfEfficacy 0885 | AUS 050  AUS_L10_Influence 0.943
AUS_02 AUS_L05_Self Efficacy 0.833 AUS_ 051 AUS_L10 Influence 0.240
AUS_ 25 AUS_LOS_Self Efficacy 0870 | AUS_051# AUS_L10_Influence 0.443
AUS_ 026 AUS_LO5_Self Efficacy 0848 | AUS_053  AUS_L10_Influence 0.788
AUR 127 AUS_LO5_Self Efficacy 0830 | AUS_054# AUS_L10_Influence 0.476

# Reversed-coded item

The interconnectedness between the Trust and Peer Support
factors can indeed be discerned through data analysis. It
shows that when students trust their teachers and peers,
it can foster a sense of camaraderie, collaboration, and
mutual respect within the project, r (229) = .616, p < .001.
Also, students reported that they rarely experienced or
articulated Contextual Resources in SaP projects. In the AUS
scale, Contextual Resources involve the importance of two
key factors: Opportunities to Influence and Opportunities to
Make Choices. The former refers to what extent students
can share their viewpoints to influence the curriculum
design. It emphasises the significance of shaping their
learning experiences and giving voices in determining the
direction of their studies. Opportunities to Make Choices
encompassed the sense of control of their learning progress,
and the flexibility to choose from various pathways based on
individual needs/backgrounds. Evaluating and enhancing
the mechanisms through which students can access and
leverage Contextual Resources within SaP projects is
important. By fostering a culture that values student agency,
choice, and engagement, a more personalised and enriching
educational environment can be created in SaP projects.

Factors facilitating student agency in Hong Kong higher
education: Student perspectives

In the second stage of the study, 45 students (including 20 UG
and 25 PG students who participated in the first stage of the
study) accepted the invitation to rank three most important
factors among the 10 factors of the AUS scale. Figure 2 shows
the factors ranked by students (top three factors). It was
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suggested that Hong Kong students displayed a tendency
to prioritise Individual Resources, particularly focusing on
considering aspects like personal interest, motivation, and
competence beliefs, before identifying support from peers
or teachers (Relational Resources), and finally department
or university support (Contextual Resources). This emphasis
on personal drive and self-perceived abilities underscores
the proactive nature of these students in managing their
academic endeavours. Additionally, it demonstrates how
participants in Hong Kong universities displayed a blend of
neoliberal, Mainland Chinese, and Western influences. It was
demonstrated by the desire of SaP to maximise personal
gains while still adhering to directions from teachers (Liang
et al, 2024). This also explains why, the top three factors
ranked by the participants among the 10 AUS factors are
the Interest and Motivation, Competence Beliefs, and Trust
factors. The top two belong to the Individual domain,
while the third-ranked factor, Trust, is one of the Relational
Resources.

According to Ryan and Deci (2017, 2024), Self-Determination
Theory (SDT) posits that the fulfilment of three fundamental
psychological needs—Autonomy, Relatedness, and
Competence—is crucial for fostering well-being and
motivation in various social contexts. In this regard, the
two AUS factors (Interest and Motivation and Competence
Beliefs) seem to support the needs for Autonomy and
Competence in SDT. On the other hand, Trust factor in the
AUS fosters a supportive learning environment with peers
that also satisfies the needs for Relatedness in SDT.

The two factors in the Contextual dimension were generally
ranked lower. By comparing the findings in Stages One and
Two, it seems that students were less aware of Contextual
Resources, thus might overlook the impact of these
resources. Their overlook could be due to their less exposure
to the supports in the Contextual dimension.

However, compared with Opportunities to Influence,
Opportunities to Make Choices factor seems to be more
important in this dimension, suggesting that students
tended to agree that making choices or the sense of control
of their learning is more important than the influence on
curriculum development.

Interest and motivation play a crucial role in students’
decision to participate and engage in SaP projects. Students
require sufficient motivation, typically driven by topics that
pique their interest, to actively engage in SaP projects. They
also seek to develop Competence Beliefs and expect to be
inspired and gain insights from the projects. Simultaneously,
Competence Beliefs were ranked as the second most
important dimension by students. Moreover, students also
aspire to be equally treated by teachers in projects. This
indicates students’ strong need for emotional support from
teachers in SaP projects, creating a sense of safety and the
desire for fair treatment from teachers. The quality of teacher-
student interactions and the establishment of a tolerant and
emotionally secure atmosphere have a significant impact on
fostering student agency (Jaaskela et al., 2020).

Apart from the Equal Treatment factor, the Trust factor is
considered more important than the other two factors (Peer
Support and Teacher Support). Based on the description of
the items, these two factors are more action-based, while
the Trust factor is more related to the feeling of welcome,
encouragement, and the perception of collaboration and
approachability in a project. To do this, teachers must
facilitate interaction with students, provide students with
the guidance they need, demonstrate a sincere interest in
students’ viewpoints, and use tools to gather and compile
information about their experiences with their agency and
learning environments (Jaaskela et al., 2020). When teachers
create an environment where students feel respected,
supported, and valued, and where they believe that teachers
and the university have their best interests at heart, students
are more likely to trust in their teachers and the SaP project
as a whole (Mitchell et al,, 2018). When students feel that
their perspectives are acknowledged and respected, they are
more inclined to engage actively in their studies, collaborate
with their teachers and classmates, and take ownership of
their learning journey.

Overall, it appears that Contextual Resources are ranked
lower. However, within this dimension, the ranking of
Opportunities to Make Choices is similar to that of Self-
efficacy factor in the individual domain and even higher than
peer support and teacher support in Relational Resources.
This indicates that students desire the opportunity to
autonomously choose how they complete activities more
than the opportunities to influence, for example, course
structure and contents. They wish to have the autonomy
to make decisions during activities, enabling them to fully
contribute and be prepared to learn from their experience
and mistakes. This pursuit of autonomy reflects students’
desire for engagement and a sense of responsibility in their
learning process, while also highlighting their emphasis on
personal growth and development. Hence, in SaP projects,
it is advisable to offer students a variety of choices and
autonomy in decision-making. By providing students with
the opportunity to make choices and have a say in their
participation, they are empowered to take charge of their
learning journey. This increased level of sense of agency
can lead to heightened motivation, active engagement, and
a stronger sense of responsibility among students as they
navigate their educational endeavours.

Suggestions for implementation and further research

The contrasting ratings obtained from this study can shed
light on the varying priorities and experiences of individuals
within the educational setting, emphasising the significance
of robust support systems, trust-building measures, and
opportunities for students to make decisions and meaningful
contributions. To improve students’ trust and agency,
teachers are encouraged to actively foster interactions with
students, offer essential guidance, and exhibit authentic
concern for their viewpoints, while simultaneously cultivating
an environment where students feel respected and valued,
thereby ensuring that students believe that teachers and the
institution consistently prioritise their best interests. This can
markedly enhance students’ confidence in teachers and the
whole SaP project. Furthermore, evaluating and enhancing
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The Most Important Factors Ranked by Students
(The Top Three)
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Figure 2. The top three factors ranked by students.

the mechanisms through which students can access and
leverage Contextual Resources within SaP projects is
important. By fostering a culture that values student agency,
choice, and engagement, a more personalised and enriching
educational environment can be created in SaP projects.

A practical suggestion for further research the Hong Kong
context is to adapt the AUS scale and items by rephrasing
negative items into positive equivalents. This adjustment
would allow the model to align more closely with the
cultural nuances and communication styles prevalent in
Chinese language and logistics contexts, facilitating a more
accurate assessment of student agency within the specific
socio-cultural framework of Asia. With a modified AUS scale
for Hong Kong or Asian students, it is believed that any
differences between groups (such as gender, levels of study
and discipline) could be explained in more details.

Conclusions

In conclusion, this study has provided valuable insights into
the concept of student agency within the Asian context in an
age of digital futures, particularly focusing on SaP projects
and student-faculty collaborations addressing themes such
as pedagogical change during the pandemic, alternative
assessment, and educational innovation, utilising digital
learning and teaching strategies. The two-stage research
design allowed for a comprehensive exploration of student
perception of student agency levels among a diverse cohort
of participants from local universities in Hong Kong.

The findings revealed interesting patterns and variations
in student agency across different demographic factors
such as gender, level of study and academic disciplines.
Notably, graduate students exhibited higher levels of
agency compared with undergraduate students, and female
students perceived significantly more peer support. The

study also highlighted the importance of trust, teacher
support, and opportunities for students to influence their
educational experiences in fostering student agency.

In the context of advancing student engagement and
empowerment within higher education in an age of digital
futures, particularly through SaP projects, it is crucial to
explore effective strategies and practices that can enhance
the overall student experience. Recognising the importance
of contextual resources and cultural sensitivity can lead to
more impactful educational initiatives that resonate with
the diverse needs of students. To effectively evaluate and
enhance the mechanisms through which students can access
and leverage contextual resources within SaP projects, it is
essential to foster a culture that prioritises student agency,
choice, and engagement, ultimately creating a more
personalised and enriching educational environment.

Overall, the study underscores the significance of support
systems, trust-building, and opportunities for students
to make choices in shaping the student experience.
By prioritising Individual Resources (including interest,
motivation, and competence beliefs, etc.,) students in Hong
Kong demonstrated a proactive approach to managing
their academic endeavours in SaP projects. This study
acknowledges certain limitations, including a relatively low
response rate and concerns regarding the overall quality of
the data collected. Furthermore, the structure of the five-
point Likert scale, where arating of 1 corresponds to “Strongly
Agree” and a rating of 5 indicates "Strongly Disagree,”
may contribute to some confusion among respondents.
This configuration can be perceived as counterintuitive,
potentially impacting the clarity of participants’ responses.

Moving forward, further research and adaptation of the
AUS model to suit the Asian environment are essential for
promoting a more personalised and enriching educational
environment that empowers students to actively engage and
take ownership of their learning journey, while addressing
potential differences related to gender and age. This study
lays a foundation for future exploration and enhancement
of student agency within the unique context of Asian higher
education.
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Appendix

Apency of Universzity Smdent (AUS) Scale
Ttems
AUS L6 Oopertunities to Maks Choices
ATE_001. Mo possibility to chooze betoeen various ways of completing the courss #
ATTE (02, Possibility to choose the way to complete the course
ATTE 003, Possibilin to take 3 stand on working methods nsed in the courza
AUS_L62 Egnal Treatment
AUS 004, Equality smong stadents
ATTE (03, Other sodents hawe 3 stronzer mflnence on the course =
AUS 006, Equal treztmant of smdants by teachers
AUS_L63 Participation Activity
A% 007, Asking questions and making comments in the courss
ATTS (08, Expressing opimions m the course
ATTE 009, Taking responsibility by beine an active paricipant
ATE_010. Enjoyment in taking initiative and collzborsting in the course
ATTE 011, Possibility to express thoughts and views without baing ridicalad
ATIS 012, Ease of participation in discussions
AUS 013, Difficulties participating in discussions #
ATE_014. Willingness to participate even when having other things to do
ATE 013, Courass to challense maters presanted in the course
AUS_LO Iregerast and Mottvarion
AUS OLé. The cowrse was M inspiring @
ALIS 05T, High maotivation to study in the course
AUS 0L The corse was et inspiring becsase of unclear wility value #
AUS 009 The comtents of the cowrse were imeresting
ALS G20 Desive o suceeed in the oowrse
AUS 020 Dhesive o keam in order o understand

AUS 0 Maissisieg persistenoe in the face of the high effor demanded

ALUE_LES Selfufcacy

AUS 03 Belie in coe's ability to sscceed in the course

ALS 024, Beliel in sscceoding even in the most challesging tasks
ALS 025, Beliel in successfully completing the eourse

AU o Beliel in attaining persceal goals set for the course
ALS 0T Conlidence i coeself a5 o learner in spite of challenges
AUS_Lg Compatence Belich

AUS TR Understanding of the cowrse comsents

ALS 029 Sufficient hasis For participabion in discussions in the course
ALS 0 Understasdiog of the comsinecis presented in the course
ALS 0L Fxperiencing course ooosents as too challenging #

ALIS 032 Lacking hasic knowledge for wsderstanding the eourse contents &

ALS 033, Experiesce of o nesd for revision of basic comeepis prior @ the course ¥

ALS 034 Course demasds bave not e eacessive

AUS_LOT Teachar Support

AUS 025 Belitibing of students by seackers #

AUS O Teachers” fendly attisude towards studeses

AUS 3T Eaperiesce of being oppressed as a shedent &

ALS 038 Teachers” comsempruous attitude towands stedents &
ALS 039 Mot enough room for discussion gives by reachers #
AUE_IBE Prar Suppart

AUS 040 Expenescing other students as resounces fer leaming
AUSE 4L Providing suppent Sor ofer students in challengisg study tasks
AUS 042 Askiog for help fom other studeses when needed

AUS L69 Truse

AUS 043 Expenesce of being welcome in the course

AUS Odd. Approachability of the teachers

AUS 045 Suppomive course climnate

AUS Odds Expenesce of being able to tusst teackers

ALS 47T Ercouragisg students s pasticipate in discussions

ALS (4% Experiesee of teachers” interest in students” viewpoizes
AUE 049 Possibility to be onesell im Se course

AUE_LIF Opportmites g fyTueamce

ALE 080 Student viewpodnts asd opinions wese Jgn I acs ol
AUE 031 Student viewpoints were listened o

ALS 082 Experiesee of having to perform sccordizg o external instructions #
ALS 083 Possibdlity to choose contents. Sat coe finds interesting

ALE 034 N possibilisy o influemce the course comend #

¥ Reversed-ooded item

Copyright: © 2025. Peter Lau, Kevin Chan, Anna Kwan, Beatrice Chu, Paul Lam, Theresa Kwong, Crusher Wong and King Chong. This
is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.

Journal of Applied Learning & Teaching Vol.8 Special Issue No.2 (2025) 73



