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Graduate Teaching Assistants (GTAs) play an integral role in undergraduate education, yet 
many lack formal pedagogical training. This case study examines the implementation of 
an innovative, technology-enhanced GTA training program at a research-intensive univer-
sity in Hong Kong. The program integrates blended learning, gamification, and artificial 
intelligence (AI) tools, guided by Self-Determination Theory (SDT), the Mechanics-Dy-
namics-Aesthetics (MDA) framework, and adult learning principles, to explore how an 
innovative pedagogical and technological design supports student engagement, fosters 
collaboration, and enhances self-perceived teaching confidence in mandatory professional 
development at scale.

Using a mixed-methods approach, data were collected from 449 students across six course 
sections during Fall 2024. Quantitative metrics showed high voluntary participation (97.6% 
of groups engaged in optional activities) and sustained engagement (81.7%), while qualita-
tive insights from student reflections provided rich evidence of the integrated pedagogical 
design driving engagement. A custom gamification platform facilitated peer collaboration, 
sustained participation, and efficient resource management, while AI tools provided scal-
able pedagogical and administrative support, effectively addressing institutional constraints 
through innovative pedagogical strategies.
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The findings offer valuable insights for professional development practice, particularly in 
aligning engagement mechanisms with learning objectives in mandatory training contexts. 
While acknowledging the influence of institutional constraints and the limitations of short-
term outcome measures, this case study demonstrates how well-designed technology solu-
tions can support both scalability and personalization in professional development. Patterns 
of resource-sharing behaviors and collaborative practices further illustrate strategies for 
fostering community building while addressing the practical challenges of large-scale train-
ing programs.

Keywords: Graduate Teaching Assistant (GTA) training, professional development, gamifica-
tion, blended learning, artificial intelligence in education, Self-Determination Theory, student 
engagement
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Graduate Teaching Assistants (GTAs) play 
an essential role in undergraduate educa-
tion, serving as grading assistants, tutorial 
facilitators, and lab demonstrators. Despite 
their crucial contributions, many GTAs 
lack formal training in pedagogy, student 
engagement, and classroom management, 
which can hinder their teaching effective-
ness (DeChenne et al., 2012). To address 
this gap, universities provide profession-
al development programs ranging from 
short workshops to semester-long courses 
(Saxena et al., 2022). However, these pro-
grams often face significant challenges, 
particularly in research-intensive institu-
tions, where GTAs must balance teaching 
responsibilities with demanding academic 
priorities (Park & Ramos, 2002).

At the Hong Kong University of Sci-
ence and Technology (HKUST), all full-
time Research Postgraduate (RPg) students 
are required to undertake GTA responsibil-
ities and complete a mandatory, zero-credit 
training program offered by the institute’s 
central teaching support unit. While essen-
tial, this program is constrained by several 
persistent challenges: large-scale participa-
tion limits opportunities for personalized 
support, the diversity of disciplinary needs 
requires adaptable approaches, and the 
mandatory nature of the course often re-
sults in low motivation among participants. 
These challenges reflect broader issues in 

professional development programs, where 
rigid structures and limited resources un-
dermine engagement and efficacy (Botham, 
2018).

The importance of preparing GTAs 
extends beyond their immediate teaching 
roles. It represents a critical step in shap-
ing the future professoriate (Gilmore et al., 
2014). Addressing this dual purpose re-
quires innovative approaches that not only 
enhance teaching readiness but also foster 
collaboration, motivation, and professional 
growth.

This paper examines an innovative 
approach to GTA training that addresses 
these challenges through three synergis-
tic components: (1) blended learning that 
provides flexibility while maintaining 
structure, (2) gamification that transforms 
mandatory participation into engaged com-
munity building, and (3) AI support that 
scales personalized assistance across large 
cohorts. Guided by Self-Determination 
Theory (SDT), the Mechanics-Dynam-
ics-Aesthetics (MDA) framework, and 
adult learning principles, this approach 
seeks to transform mandatory training 
into an engaging, scalable, and impactful 
learning experience. By aligning psycho-
logical and pedagogical needs with ped-
agogical and technological innovations, 
our approach supports the development 
of foundational teaching attitudes and 
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self-efficacy, enhances engagement, and 
fosters community building. Specifically, 
this study investigates the program’s influ-
ence on student engagement, collaborative 
behaviors, and participants’ self-perceived 
confidence in teaching competencies, as 
revealed through quantitative platform data 
and post-course survey responses

Using a mixed-methods case study, this 
paper examines the implementation of an 
innovative GTA training approach and its 
influence on key learning aspects in six 
parallel GTA training classes involving 
449 students during Fall 2024. Drawing on 
quantitative engagement metrics and par-
ticipants’ self-reported teaching confidence 
levels and qualitative insights from student 
reflections, this study illustrates how care-
fully designed integration of pedagogy and 
technology can enhance student engage-
ment, foster collaboration, and support 
self-perceived professional growth in man-
datory training at scale. This case study 
offers practical insights for institutions fac-
ing similar challenges while contributing 
to a broader understanding of motivation 
and engagement in mandatory professional 
development contexts.

Theoretical Framework

Our innovative approach to transforming 
GTA training is informed by three comple-

mentary theoretical frameworks: Self-De-
termination Theory (Deci & Ryan, 1985) 
guides our understanding of motivation in 
mandatory professional development, the 
Mechanics-Dynamics-Aesthetics (MDA) 
Framework (Hunicke et al., 2004) informs 
our gamification design, and adult learn-
ing principles (Knowles, 1970) shape our 
implementation choices. Together, these 
frameworks provide a robust foundation 
for addressing the complexities of engage-
ment, motivation, and learning in profes-
sional development contexts.

Motivation in Professional Development

Self-Determination Theory (SDT) 
provides a valuable framework for un-
derstanding and supporting motivation 
in mandatory professional development 
contexts. SDT posits that the quality of 
motivation depends on fulfilling three ba-
sic psychological needs: autonomy (sense 
of choice and volition), competence (sense 
of effectiveness), and relatedness (sense of 
connection) (Ryan & Deci, 2020). 

Research in GTA development high-
lights persistent challenges: reduced 
engagement due to competing research 
priorities, diverse support needs across 
disciplines, and limited opportunities for 
meaningful peer interaction (Saxena et al., 
2022). These challenges are particularly 
pronounced in mandatory programs, where 
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external requirements often diminish in-
trinsic motivation by restricting autonomy 
and reducing engagement (Deci & Ryan, 
1985; Ryan & Deci, 2017). However, pro-
grams thoughtfully designed around SDT 
principles can address these challenges 
by fulfilling psychological needs, offering 
valuable insights for creating effective and 
engaging professional development for 
GTAs (Kajfez & Matusovich, 2017).

SDT’s emphasis on nurturing basic 
psychological needs while maintaining 
structure is particularly relevant for ad-
dressing the complexities of GTA training. 
By designing programs that provide mean-
ingful choices (autonomy), offer struc-
tured opportunities for skill development 
(competence), and foster peer connection 
(relatedness), institutions can transform 
mandatory requirements into opportunities 
for authentic professional growth (Ryan 
& Deci, 2020). These principles guide the 
development of interventions that enhance 
engagement while navigating the practical 
constraints of large-scale implementation.

Design Principles for Gamification

Gamification has demonstrated signif-
icant potential in higher education, with 
systematic reviews showing consistent 
benefits for student engagement, motiva-
tion, and enjoyment (Subhash & Cudney, 
2018). However, while gamification’s 

effectiveness is well-documented in var-
ious educational contexts, its application 
in GTA professional development remains 
unexplored, presenting an opportunity to 
address persistent engagement challenges 
in mandatory training programs.

The Mechanics-Dynamics-Aesthetics 
(MDA) Framework provides a systematic 
lens for analyzing and designing engaging 
gamified systems by considering three in-
terconnected components: mechanics (rules 
and features), dynamics (run-time behav-
ior), and aesthetics (emotional responses) 
(Hunicke et al., 2004). This framework 
guides thoughtful integration of gamifica-
tion elements with learning objectives by 
ensuring alignment between system fea-
tures and desired outcomes.

Recent research indicates that aligning 
gamification design with theoretical prin-
ciples can enhance its ability to achieve 
intended outcomes, particularly in educa-
tional contexts (Gupta & Goyal, 2022). 
Beyond traditional point-based systems, 
reward redemption mechanisms can en-
hance engagement by providing meaning-
ful choices that align with learners’ goals 
(Gupta & Goyal, 2022). This is particular-
ly relevant in higher education contexts, 
where adult learners prioritize rewards 
with clear practical benefits (Diefenbach & 
Müssig, 2019). Furthermore, experimental 
evidence suggests that such reward sys-
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tems can enhance rather than undermine 
intrinsic motivation when they provide 
psychological meaningfulness to learning 
activities (Xiao & Hew, 2023).

From the mechanics perspective, MDA 
emphasizes how system rules and fea-
tures create opportunities for meaningful 
interaction. In professional development 
contexts, this involves designing reward 
structures that support learning goals while 
providing clear value to participants. The 
framework’s focus on dynamics helps pre-
dict how mechanics will generate patterns 
of behavior, particularly important when 
designing for collaboration and commu-
nity building. The aesthetics component 
addresses the emotional experiences that 
emerge from interaction with the system, 
crucial for maintaining engagement in 
mandatory contexts.

Andragogical Principles in GTA 
Development

Knowles’ Theory of Andragogy (1970) 
provides crucial insights for designing 
professional development that respects 
and leverages adult learners’ characteris-
tics. Three key assumptions particularly 
informed our design: adults’ self-concept 
as autonomous decision-makers, the value 
of learners’ experiences as resources for 
learning, and the interplay between external 
and internal motivation (Knowles, 1973; 

Knowles et al., 2005). These principles 
complement SDT by offering specific guid-
ance for supporting autonomy and motiva-
tion in professional development contexts.

In GTA training, these assumptions sug-
gest the importance of providing meaning-
ful choices while leveraging participants’ 
diverse expertise. Adults’ self-concept 
as autonomous learners calls for flexible 
engagement pathways that allow them to 
make decisions about their learning jour-
ney. Similarly, the assumption of drawing 
on learners’ experiences guided our ap-
proach to turn the limitation of having stu-
dents from different disciplines to fostering 
community building, where GTAs can 
share and learn from diverse teaching per-
spectives (Bishop-Williams et al., 2017).

The assumption regarding motiva-
tion—that adults respond to both external 
and internal motivators—was particularly 
relevant for our mandatory training con-
text. While Ryan and Deci (2020) note 
that external requirements can potentially 
undermine intrinsic motivation, thought-
fully designed reward systems can support 
both immediate engagement and deeper 
professional growth. This understanding 
informed our multi-tier and multi-compo-
nent reward structure and resource-sharing 
mechanisms, which aim to transform ex-
ternal requirements into opportunities for 
meaningful development.
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agogical interactions and individualized 
student guidance. In the context of GTA 
training, where chatbots have been ex-
plored as supplementary learning resources 
(Gonda & Chu, 2019), the inclusion of AI 
tools in our program not only aims to en-
hance the learning experience and provide 
efficient support but also serves to model 
innovative teaching practices, exposing 
future educators to the pedagogical ap-
plications of emerging technologies. The 
principled use of AI can thus complement 
frameworks like SDT by creating environ-
ments where learners receive consistent 
support for competence and can access 
information more autonomously, while 
also aligning with andragogical principles 
by offering accessible resources tailored to 
immediate needs. The specific AI tools de-
veloped for this program and their intend-
ed roles in operationalizing these benefits 
will be detailed in the Innovative Design 
Framework section.

The integration of these theoretical 
frameworks—SDT, MDA, and Andrago-
gy—provides a comprehensive foundation 
for addressing the complexities of GTA 
training. SDT offers a lens to understand 
and address the psychological needs of 
participants, while MDA operationalizes 
these needs through carefully designed 
gamification mechanics, dynamics, and 
aesthetics. Andragogy complements these 

Artificial Intelligence in Supporting 
Professional Development at Scale

Alongside established learning theories, 
the integration of Artificial Intelligence 
(AI) in higher education offers transforma-
tive potential for supporting professional 
development, particularly in large-scale 
programs like GTA training, presenting 
promising solutions for enhancing teaching 
and learning at scale. AI-powered tools, 
such as chatbots, can provide scalable sup-
port, addressing diverse learner needs and 
logistical challenges inherent in extensive 
cohorts. Recent research highlights diverse 
applications of these tools in education-
al contexts, from providing pedagogical 
guidance to facilitating administrative 
processes (Labadze et al., 2023). Such 
tools can offer personalized learning expe-
riences and are noted for their capacity to 
provide immediate assistance and access 
to information, which can significantly 
enhance learning experiences (Okonkwo 
& Ade-Ibijola, 2021) and support the de-
velopment of competence through timely 
clarification and enhanced knowledge re-
tention (Deng & Yu, 2023).

Furthermore, AI can function as a “force 
multiplier” for instructors (Mollick & Mol-
lick, 2023), streamlining administrative 
tasks (Al Faruq et al. 2023; Crompton & 
Burke, 2023) and thereby freeing up valu-
able instructor time for more complex ped-
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frameworks by ensuring the program aligns 
with adult learners’ preferences for autono-
my, collaborative learning, and meaningful 
engagement. Together, these frameworks 
guide our approach to balancing structure 
with flexibility, supporting diverse learning 
needs, and fostering professional growth 

through meaningful engagement. This 
theoretical integration informs how we 
transform mandatory training into valuable 
professional development that supports 
both individual learning and community 
building. A visualization of this theoretical 
integration is presented in Figure 1.

Figure 1 

Integration of Theoretical Frameworks and Design Principles
 

Note. This diagram illustrates how the foundational theories—Self-Determination Theory, 
MDA Framework, and Andragogy—inform and shape the core design principles of Flexi-
ble Pathways, Meaningful Rewards, Community Building, and Integrated Support.
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Innovative Design Framework for 
GTA Training

Building upon these theoretical founda-
tions, we developed an innovative ap-
proach to address the challenges of the 
university-wide GTA training program at 
HKUST. This mandatory program, serving 
over 800 full-time RPg students annually, 
faces significant challenges in delivering 
quality professional development across 
multiple large sections while addressing 
diverse disciplinary needs. 

Our design framework translates the the-
oretical principles illustrated in Figure 1 into 
three interconnected implementation compo-
nents: blended learning operationalizes flexi-
ble pathways, gamification realizes meaning-
ful rewards and community building, and AI 
tools enable personalized support at scale.

While maintaining the program’s core 
content and assessment structure, this 
framework transforms the delivery through 
careful alignment of theoretical principles 
with practical applications. The following 
sections detail how each component ad-
dresses specific challenges while fulfilling 
the psychological needs and learning prefer-
ences outlined in our theoretical framework.

Blended Learning: Core Content with 
Flexible Learning Opportunities

The blended learning design addresses 

GTAs’ competing commitments by ensur-
ing structured quality through face-to-face 
sessions while offering flexible opportu-
nities for extended learning. The program 
organizes learning across three comple-
mentary phases: pre-class preparation, in-
class active learning, and optional post-
class challenges that allow participants 
to take ownership of their learning. This 
structure creates clear learning pathways 
while maintaining flexibility for students 
to engage based on their individual needs 
and interests.

Structured Pre-Class Preparation 
(Online)

Pre-class preparation introduces founda-
tional pedagogical concepts and principles 
through interactive online materials. Each 
module equips GTAs with the baseline 
knowledge required for active participation 
in face-to-face sessions.

To ensure engagement and prepared-
ness, compulsory module quizzes assess 
understanding and help GTAs identify ar-
eas for clarification. By addressing founda-
tional concepts beforehand, this approach 
maximizes in-class time for interactive and 
collaborative activities.

Active In-Class Learning (Face-to-Face)

In-class sessions focus on applying 
theoretical concepts through discussions, 
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case studies, and group-based activities. 
These interactive experiences are designed 
to deepen participants’ understanding of 
pedagogical principles and encourage ac-
tive exploration of teaching strategies. The 
structured environment fosters collaborative 
learning while enabling participants to con-
textualize and connect theoretical knowl-
edge to real-world teaching scenarios.

Optional Post-Class Challenges (Online)

 Post-class challenges extend learning 
beyond core requirements through optional 
activities that encourage deeper engage-
ment with pedagogical concepts. These 
challenges are designed to support auton-
omy by offering choices in engagement 
level while fostering competence through 
progressive skill development. Activities 
range from individual tasks to collabora-
tive peer review, allowing GTAs to pursue 
areas of personal interest while building 
professional expertise. Integration with the 
gamification system connects these exten-
sion activities to the broader learning jour-
ney, motivating deeper engagement with 
pedagogical concepts.

Gamification: Driving Engagement, 
Personal Growth, and Collaboration 

Transitioning from structured learning 
to sustained engagement presents unique 
challenges in professional development 

programs, particularly in large, diverse 
cohorts. Gamification offers a solution 
by transforming routine activities into in-
teractive and rewarding experiences that 
enhance motivation, foster collaboration, 
and accommodate diverse learning pref-
erences. Grounded in the Mechanics-Dy-
namics-Aesthetics (MDA) framework, our 
system integrates gamification elements 
to create a learner-centered environment 
where educational objectives and motiva-
tional design align seamlessly.

Key Design Features

Virtual Currency (mCoins). mCoins 
form the motivational backbone of the 
system, aligning with the mechanics of 
the MDA framework. Participants earn 
mCoins through individual and group 
tasks across pre-class preparation, in-class 
activities, and optional post-class challeng-
es. By linking effort to tangible rewards, 
mCoins provide immediate feedback, fos-
tering a sense of accomplishment and sup-
porting competence as participants track 
their progress.

Multi -Tier and Mult i -Component 
Reward Structure. Designed to operate 
at both individual and group levels, this 
multi-tier and multi-component reward 
system caters to diverse motivational 
drivers while maintaining alignment with 
learning objectives. It includes:
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• Physical Collectibles: Thematic 
playing cards that evoke emotional 
engagement and novelty, supporting 
the aesthetics component by adding 
excitement and personalization to the 
experience.

• Digital Records: Trackable digital 
representations of achievements, rein-
forcing participants’ sense of progress 
and accountability.

• Tangible Benefits: Practical rewards, 
such as selecting presentation slots, 
that provide meaningful incentives 
without impacting grades.

This innovative reward system connects 
participants’ efforts with meaningful out-
comes, fostering both personal growth and 
collaborative success.

Collaborative Mechanisms. Coin trans-
fers and group challenges—the key dy-
namics elements—reinforce collaboration 
and shared responsibility. These mech-
anisms encourage resource sharing and 
teamwork, fostering relatedness and com-
munity building.

Custom Gamification Platform: The 
Hidden Tuck Shop

The Hidden Tuck Shop integrates the 
gamification system into a cohesive digital 
platform, balancing scalability with person-
alized engagement. Designed to align with 

the MDA framework, the platform incorpo-
rates structured mechanics (e.g., mCoins), 
emergent dynamics (e.g., collaborative 
resource sharing), and engaging aesthetics 
(e.g., thematic rewards) to create an interac-
tive and emotionally rewarding experience. 

The platform’s core functionalities 
create a unified system for managing 
large-scale gamification. It tracks virtual 
currency earned by students, monitors 
engagement metrics, manages reward dis-
tribution, and facilitates resource sharing 
through coin transfers. By automating ad-
ministrative tasks while preserving human 
interaction, the platform enables consistent 
quality and scalable gamification across all 
program sections. Figure 2 illustrates the 
platform’s user interface, showcasing how 
the multi-tier and multi-component reward 
system is presented to students.

Individual rewards (shown in yellow) 
and group rewards (shown in orange) 
are presented as themed collectible cards 
with mCoin pricing. Each reward operates 
across multiple components: digital cards, 
physical collectibles, and tangible bene-
fits. Categories include Time Management 
(e.g., “Sand Timer” for presentation sched-
uling), Expert Assistance (e.g., “Moriarty’s 
Whisper” for instructor support), Second 
Chance (e.g., “Glory in Death” for assess-
ment retakes), and Brain Fuel (e.g., “Mys-
tery Munchies” for enjoyment rewards).
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For students, the platform provides an 
intuitive interface modeled on familiar 
e-commerce experiences, minimizing 
cognitive load and enabling participants 
to track achievements, manage resources, 
and allocate mCoins toward personal and 
group rewards. This approach supports 
autonomy, fostering individual agency 
and collaborative decision-making.

For instructors, the platform streamlines 
program management through integration 
with Google Sheets. This allows efficient 
organization of student data, monitoring 
of engagement metrics, and oversight of 
reward distribution. By reducing admin-
istrative burdens, instructors can focus on 
facilitating collaboration and providing 
targeted feedback.

The platform exemplifies the aesthetics 
component of the MDA framework by cre-

Figure 2

The Hidden Tuck Shop Interface 

ating a seamless, enjoyable experience for 
users while supporting the broader learning 
outcomes of collaboration, accountability, 
and competence.

AI Support: Scaling Personalized 
Support and Modeling Innovation

Delivering personalized support and 
encouraging deep engagement with 
pedagogical tasks in large-scale profes-
sional development programs, such as 
the GTA training at HKUST, presents 
considerable logistical and instructional 
challenges. Recognizing AI’s potential 
for scalable, individualized assistance, 
our program integrates two custom-built 
AI chatbots. These tools are designed 
to complement instructional capacity, 
streamline logistical processes, and cul-
tivate deeper pedagogical engagement 
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among GTAs. This strategic integration 
not only aims to enrich the overall learn-
ing experience but also serves to model 
innovative applications of AI within edu-
cational contexts.

The two custom-built AI chatbots, Mr. 
Watson and The Secretary, fulfill distinct 
yet complementary roles, contributing to a 
cohesive support system.

Pedagogical Support: Mr. Watson

Mr. Watson functions as a Socrat-
ic-style pedagogical assistant, designed to 
explain course content and clarify founda-
tional concepts. Furthermore, when GTAs 
prepare for tasks such as lesson planning 
or teaching demonstrations, Mr. Watson 
guides them through associated challenges 
by employing reflective questioning rath-
er than offering direct answers. This ap-
proach, which leverages AI’s capacity for 
guided inquiry, reinforces critical thinking 
about pedagogical decisions and showcas-
es AI’s potential to deepen conceptual un-
derstanding, thereby enhancing the learn-
ing experience.

Administrative Support: The Secretary

The Secretary chatbot efficiently man-
ages routine queries related to schedules, 
deadlines, and procedural details. By 
automating these operational tasks, The 
Secretary significantly reduces the admin-

istrative workload, allowing instructors to 
dedicate their expertise and time to more 
complex pedagogical interactions and di-
rect student support.

Together, these tools enhance key as-
pects of the GTA learning environment. 
Students utilize Mr. Watson for pedagog-
ical clarification and reflective dialogue, 
strengthening their instructional compe-
tencies. Meanwhile, The Secretary en-
sures smooth logistical support, preparing 
participants effectively for active engage-
ment. By offering consistent, responsive, 
and scalable assistance across all program 
phases, these AI chatbots address the de-
mands of large-scale professional devel-
opment while exemplifying the innovative 
application of technology in education.

The three design components—blended 
learning, gamification, and AI support—
work synergistically to address the core 
challenges of GTA training. Blended 
learning provides a structured framework 
that balances essential core content with 
opportunities for optional extensions, 
gamification drives sustained engagement 
through meaningful rewards and collabora-
tion, and AI support extends personalized 
guidance at scale. Together, they create a 
comprehensive learning environment that 
balances educational quality with practi-
cal constraints while modeling innovative 
teaching practices.
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Implementation

Program Structure

The Fall 2024 GTA training program 
spanned seven weeks, with Modules 1–4 
delivered weekly during the first four 
weeks and Module 5 extending over the 
final three weeks. The program enrolled 
over 700 newly admitted full-time RPg 
students, distributed across 10 parallel 
sections. Each section, consisting of 72–78 
students, was further divided into 12-13 
collaborative groups to facilitate peer in-
teraction and manageability. This structure 
promoted active learning while fostering a 
sense of community and shared responsi-
bility among participants.

The program delivered its curric-
ulum through five modules. Modules 
1–4 focused on foundational pedagogi-
cal concepts, delivered through weekly 
110-minute sessions combining pre-class 
preparation, in-class activities, and option-
al post-class challenges. Module 5 empha-
sized application through teaching demon-
strations, where participants designed 
lesson plans and delivered mini-tutorials, 
receiving structured peer and instructor 
feedback.

To ensure consistency across sections, 
all learning materials, including multime-
dia content, quizzes, and challenge links, 
were hosted on the university’s LMS. In-

teractive learning maps provided students 
with a visual guide to navigate their prog-
ress, while instructors used LMS dash-
boards to monitor student engagement 
and tailor their facilitation accordingly.

Learning Journey
Pre-Class Phase

The pre-class phase provided partici-
pants with a shared baseline of knowledge 
through interactive online modules host-
ed on the LMS. These modules included 
multimedia content, curated readings, and 
quizzes, visually organized within learning 
maps to guide participants through re-
quired tasks.

Instructors used LMS dashboards to 
monitor quiz completions, tailoring in-
class discussions to address common chal-
lenges and ensure readiness for collabora-
tive activities.

In-Class Activities

Face-to-face sessions bridged theoret-
ical concepts with practical application 
through active and collaborative learning. 
Activities such as peer feedback, case 
studies, and gamified quizzes deepened 
understanding and enhanced teaching com-
petence.

Collaborative groups formed during 
the first session remained consistent 
throughout the program, fostering com-
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munity and accountability. Instructors 
facilitated discussions, modeled effective 
teaching practices, and provided feedback 
to support participants’ instructional de-
velopment.

Module 5 focused on teaching demon-
strations, where groups designed lesson 
plans and delivered mini-tutorials. Struc-
tured peer evaluations and rubrics encour-
aged critical reflection, with instructors 
offering actionable feedback to refine 
teaching techniques.

Post-Class Challenges

Optional challenges extended learning 
beyond the classroom, encouraging par-
ticipants to apply pedagogical concepts 
in practical contexts. Tasks included 
evaluating peer lesson plans and refining 
instructional materials, all hosted on Goo-
gle Forms for efficient submission man-
agement.

Participants earned mCoins for com-
pleted challenges, with balances tracked 
via The Hidden Tuck Shop platform. In-
structors reviewed selected submissions 
to provide feedback, reinforcing the con-
nection between engagement and achieve-
ment.

Gamification Operations

The Hidden Tuck Shop platform facil-
itated the gamification system, providing 

scalable and efficient management of 
mCoins, rewards, and collaborative mech-
anisms. By automating processes while 
maintaining instructor oversight, the plat-
form ensured that gamification remained 
engaging, transparent, and aligned with the 
program’s educational goals.

mCoin Management

The management of mCoins combined 
automation and instructor-driven process-
es to track student participation across all 
program phases:

• Pre-Class Quizzes: Completion data 
from the LMS was exported weekly 
and uploaded to the platform.

• In-Class Activities: Instructors record-
ed participation in group activities and 
gamified quizzes directly into the plat-
form’s Google Sheets dashboard.

• Post-Class Challenges: Google Forms 
submissions automatically updated 
mCoin balances, streamlining the 
process for both students and instruc-
tors.

This hybrid approach ensured accurate 
tracking of engagement while minimizing 
administrative workload.

Reward Distribution

Rewards were fulfilled through a com-
bination of automation and instructor in-
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volvement, ensuring timely delivery and 
reinforcing consistent engagement:

• Online Redemption: Students re-
deemed mCoins for rewards via the 
platform which displayed real-time 
balances, available rewards, and lead-
erboards.

• Physical Rewards: Themed collectible 
playing cards were distributed week-
ly during in-class sessions, fostering 
community and creating moments for 
shared recognition.

• Digital Rewards: Digital playing cards 
were generated automatically upon 
redemption and stored on the platform 
for instant access.

• Tangible Benefits: Depending on the 
reward type, benefits were either auto-
matically assigned based on students’ 
selections or facilitated by instructors 
using redemption records.

This multi-tier and multi-component 
reward system balanced immediacy and 
personalization, motivating sustained 
participation while fostering a sense of ac-
complishment.

Collaborative Mechanisms

The coin transfer feature allowed stu-
dents to allocate mCoins within or across 
groups, fostering resource sharing and 
teamwork. Students initiated transfers 

through the platform by specifying the 
recipient and the amount to be transferred, 
with balances updated in real time to en-
sure transparency and accuracy.

Instructors monitored transfer logs via 
the platform’s Google Sheets integration, 
gaining insights into participation patterns 
and identifying opportunities to encourage 
collaboration or address discrepancies. By 
promoting mutual support and shared ac-
countability, this feature played a key role 
in reinforcing community building among 
participants.

Instructor Oversight

The platform’s centralized Google 
Sheets dashboard streamlined gamification 
management, enabling instructors to focus 
on facilitating learning rather than admin-
istrative tasks. The dashboard provided 
real-time insights through leaderboards, 
coin transfer logs, and redemption records, 
offering a comprehensive view of student 
engagement.

These metrics allowed instructors to 
monitor participation trends and adapt 
gamification elements to better align with 
participants’ needs. By reducing admin-
istrative burdens, the platform enabled 
instructors to dedicate more time to pro-
viding feedback, fostering collaboration, 
and enhancing the overall learning expe-
rience.
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AI Tools Integration

The two chatbots, Mr. Watson and The 
Secretary, were hosted on a central hub 
called the PDEV6800Z AI Toolbox, named 
after the course code for our GTA training 
program. This hub was accessed through 
the LMS and provided consistent support 
for both students and instructors through-
out the program. 

The optional post-class challenges lev-
eraged these custom-designed AI tools to 
expose students to cutting-edge technolo-
gies and encourage reflective practice. For 
instance, in one challenge, students used 
Mr. Watson or other AI tools to generate 
five lesson ideas and critically evaluate 
their pedagogical feasibility and alignment 
with intended learning outcomes.

The Secretary automated routine que-
ries related to deadlines, schedules, and 
procedural clarifications, providing stu-
dents with real-time logistical support and 
instant feedback. This automation reduced 
administrative burdens for instructors, al-
lowing them to focus on facilitating learn-
ing and providing targeted guidance.

Methodology

This case study investigates the imple-
mentation of an innovative GTA train-
ing approach at a research-intensive 

university in Hong Kong. The study 
examines six sections (n=449) taught 
by the first author during Fall 2024. 
While this design allowed for consistent 
implementation of the innovative peda-
gogical approach within these sections 
and facilitated systematic data collec-
tion, we acknowledge the potential for 
researcher bias due to the first author’s 
role as both instructor and researcher. To 
mitigate such concerns, several measures 
were implemented: (1) All core content, 
learning materials, assessment guide-
lines, and gamification mechanics were 
standardized across all 10 sections of the 
program; (2) Quantitative engagement 
metrics were collected automatically 
through The Hidden Tuck Shop platform, 
eliminating subjective data recording or 
interpretation at the point of collection; 
(3) Post-course surveys were adminis-
tered through the university’s anony-
mous system outside of class time, with 
responses inaccessible to the instructor 
until after final grades were submitted; 
and (4) Multiple data sources (platform 
analytics, survey responses, and student 
artifacts) were triangulated to cross-val-
idate findings, reducing reliance on any 
single data type. Despite these measures, 
the potential influence of instructor ef-
fects is further discussed in the Limita-
tions section.
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Participants

The study included 449 newly admit-
ted, full-time RPg students enrolled in the 
mandatory GTA training program during 
Fall 2024. Table 1 presents the demo-
graphic characteristics of participants. The 
sample comprised predominantly PhD stu-
dents (70.2%) with MPhil students mak-
ing up the remaining 29.8%. Participants 

represented 27 departments across five 
schools, with the School of Engineering 
contributing the largest proportion (54.6%), 
followed by the School of Science (26.3%). 
This diverse representation across disci-
plines reflects the university-wide nature 
of the program and provides important 
context for understanding the cross-disci-
plinary collaborative behaviors reported in 
our findings.

Table 1 

Participant Demographics (n=449)

Characteristic n (%)
Study Level

PhD 315 (70.2)
MPhil 134 (29.8)

School Affiliation
School of Engineering 245 (54.6)
School of Science 118 (26.3)
Academy of Interdisciplinary Studies 57 (12.7)
School of Business & Management 18 (4.0)
School of Humanities & Social Science 11 (2.4)

Section Distribution
Six parallel sections 72-78 per section

Disciplinary Representation
Total departments represented 27
Top 3 departments:

Computer Science & Engineering 79 (17.6)
Electronic & Computer Engineering 64 (14.3)
Life Science 38 (8.5)
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Data Collection

Multiple data sources were used to 
comprehensively evaluate the program’s 
implementation and its impact on partici-
pants. Platform analytics from The Hidden 
Tuck Shop provided objective engagement 
metrics, including records of challenge 
completions, reward redemptions, and 
mCoin transfers, capturing real-time pat-
terns of student engagement with gamifica-
tion elements and collaborative behaviors 
throughout the program.

An optional online post-course survey 
(n=289, response rate 64.4% of the 449 
students in the six sections studied) was 
administered via Qualtrics to collect com-
prehensive feedback upon completion of 
the program. The primary purpose of this 
post-course survey was to evaluate par-
ticipants’ experiences with the innovative 
components of the GTA training program 
(blended learning, gamification, AI tools), 
assess their self-reported teaching confi-
dence and motivation following the course, 
and gather actionable feedback for future 
iterations. The survey instrument was de-
veloped by integrating custom-designed 
questions tailored to the specific features 
of the program (such as the usability of 
The Hidden Tuck Shop and perceptions 
of the AI chatbots) with items adapted 
from the Expectancy-Value-Cost (EVC) 

Survey (Hulleman et al., 2016) to measure 
constructs related to student motivation, 
perceived value, and cost. The survey was 
comprised of the following sections:

1. Gamification Usability and Experi-
ence: This included 5 items on the 
usability of gamification features 
(GEOU_1-5) and 7 items on the per-
ceived impact of gamified elements 
on learning engagement (GE_1-7). 
Both sets of items utilized a 7-point 
Likert scale (1=Strongly Disagree to 
7=Strongly Agree).

2. AI Tool Usage and Effectiveness: This 
section contained multiple items 
examining participants’ adoption pat-
terns and usage strategies for AI tools, 
including the custom-built chatbots. 
Perceived usefulness of AI for vari-
ous academic tasks (e.g., AI_6_1 to 
AI_6_3) was rated on a 5-point Likert 
scale (1=Not Useful at All to 5=Very 
Useful), and confidence in using Ge-
nAI tools was assessed on a 5-point 
scale (1=Not confident at all to 5=Very 
confident). Open-ended questions also 
solicited feedback on challenges and 
integration suggestions.

3. Teaching Confidence and Skills: Ten 
items (MAf_1_1V to MAf_1_10E) 
evaluated self-reported confidence in 
core teaching competencies, such as 
implementing active learning strate-
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gies, lesson planning, and providing 
constructive feedback. These items 
used a 6-point Likert scale (1=Strong-
ly Disagree to 6=Strongly Agree).

4. Overall Engagement and Motiva-
tion: Participants rated their overall 
course engagement (MAf_2_1a) on 
a 5-point Likert scale (1=Not Engag-
ing to 5=Engaging). Qualitative re-
flections on their engagement levels 
and any changes in motivation were 
captured through open-ended ques-
tions (e.g., MAf_2_1b, MAf_2_2b).

5. Open-ended Reflections: Additional 
open-ended questions sought feed-
back on specific rewards (R1, R2) 
and general suggestions for course 
improvement (Imp_1, Imp_2).

The varied Likert scales were chosen to 
suit the specific constructs being measured in 
each section. The combination of structured 
quantitative items and open-ended qualita-
tive questions in the post-course survey pro-
vided both metrics for statistical analysis and 
rich insights for thematic analysis, offering 
a comprehensive understanding of usability, 
engagement, self-perceived teaching confi-
dence, and overall learning experiences.

Analysis Approach

A mixed-methods approach was em-
ployed to integrate quantitative and qual-
itative data, providing a comprehensive 

understanding of the program’s implemen-
tation and outcomes. 

Quantitative Analysis

Descriptive statistics were used to 
examine engagement and participation 
patterns, focusing on metrics such as chal-
lenge completion rates, reward redemp-
tions, and mCoin transfers alongside struc-
tured survey responses. Platform analytics 
data were analyzed to identify patterns of 
individual and group engagement with op-
tional activities and gamification elements.

Qualitative Data Analysis

Open-ended survey responses under-
went systematic thematic analysis. Two 
question sets were analyzed: (1) reasons for 
rating the engagement levels (MAf_2_1b), 
and (2) initial motivation for attending 
class (MAf_2_2a) and changes in motiva-
tion after taking the course (MAf_2_2b).

For engagement reasons, they were 
coded by identifying the primary factor 
students mentioned for their engagement 
rating. Categories emerged from the data 
and were organized into four main themes: 
Pedagogical Design Elements (e.g., active 
learning, activities, course structure), Mo-
tivational Design Elements (e.g., gamifica-
tion, group work), Contextual Factors (e.g., 
time constraints, instructor, mandatory na-
ture), and Learning Experience (e.g., skill 
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acquisition, enjoyment, interest). A total 
of four responses were deemed uncodable 
(e.g., blank, random characters, or single, 
non-substantive words like “no” or “NA”) 
and thus excluded from the count of re-
sponses used to calculate specific theme 
frequencies for engagement reasons (final 
n for engagement theme analysis = 285).

For motivational questions, responses 
about initial motivation were grouped by 
the primary reason stated for attending (e.g., 
wanting to improve teaching skills, course 
requirement, low interest). Post-course mo-
tivation changes were categorized based on 
the type of change described (e.g., increased 
interest, new perspective, no change).

To ensure coding reliability across all 
open-ended qualitative data, the second 
author, who was not involved in teaching 
the course sections, independently coded 
a randomly selected 20% of responses for 
engagement reasons (MAf_2_1b, n=58), 
initial motivation categories (MAf_2_2a, 
n=58), and motivational change categories 
(MAf_2_2b, n=58). Inter-rater reliability 
was assessed using both percent agreement 
(PA) and Cohen’s Kappa (Κ). For engage-
ment reasons, main theme coding achieved a 
PA of 93.1% (Κ = 0.888) and subtheme cod-
ing a PA of 89.7% (Κ = 0.878). For motiva-
tional questions, initial motivation categories 
yielded a PA of 84.5% (Κ = 0.758), while 
motivational change categories resulted in a 

PA of 91.4% (Κ = 0.877). According to es-
tablished benchmarks (e.g., Landis & Koch, 
1977), these Kappa values indicate sub-
stantial to almost perfect agreement across 
all coding frames. All coding discrepancies 
identified during this process were resolved 
through discussion between the two coders 
to reach consensus before the first author 
completed the coding of the full dataset.

Quantitative and qualitative findings 
were integrated to provide a comprehen-
sive understanding of how different design 
elements contributed to engagement and 
learning outcomes. Quotes were selected 
to represent the full spectrum of partici-
pant experiences, including both positive 
outcomes and challenges encountered.

Results

The implementation of the innovatively 
designed GTA training program yielded 
notable outcomes in student participation, 
engagement with gamified elements, and 
key self-reported learning indicators. An 
overview of quantitative findings is pre-
sented in Table 2. Summaries of the the-
matic analysis, detailing student-reported 
reasons for engagement, initial motiva-
tions, and motivational changes, are pro-
vided in Tables 3, 4, and 5, respectively. 
The subsequent sections offer a detailed 
exploration of these integrated results.
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Table 2
Summary of Key Participation, Engagement, Learning Outcomes, and GenAI Tool Usage

Metric Category Measure Value
A. Participation Patterns

Individual Challenge Com-
pletion (n=449)

No optional challenges completed 185 (41.2%)

1 challenge completed 100 (22.3%)

2 challenges completed 85 (18.9%)

All 3 challenges completed 79 (17.6%)

Group Challenge 
Completion (n=72)

None (0 challenges) 1 (1.4%)

Low (1-3 challenges completed)	 23 (32.0%)
High (4-6 challenges completed) 38 (52.7%)

Full (all 7 challenges completed) 10 (13.9%)

Groups completing ≥1 challenge	 71 (98.6%)

B. Gamification Engagement

Platform Utilization Total group reward redemptions 129

Most popular group reward 
(“Champ Select”)

56 groups (77.8%)

Second most popular group reward 
(“Teleport”)

49 groups (68.1%)

Total individual reward redemptions 184

Most popular individual reward
 (“Mystery Munchies”)

125 redemptions

Second most popular individual reward 
(“Glory in Death”)

50 redemptions

Collaborative
Behaviors	

mCoin transfer transaction 59

Total mCoins transferred 18,746

Average mCoins per transaction 318

Within-group transfers 49 (83.1%)

Cross-section transfers	 9 (15.3%)
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Metric Category Measure Value
C. Self-Reported Outcomes (n=289)

Engagement Level Engaged/Somewhat Engaged 236 (81.7%)

Neutral  (14.5%)

Disengaged 11 (3.8%)

Teaching Confidence Confident in active learning strategies 271 (93.8%)

Confident in lesson planning 274 (94.8%)

Confident in providing feedback 272 (94.1%)

Technology Acceptance	 Found gamification platform easy to use 227 (78.6%)

Found challenge submission 
straightforward

240 (83.1%)

Agreed rewards enhanced 
collaboration

239 (82.7%)

D. GenAI Tool Usage & Perceptions (n=289)

Reported using GenAI tools 
for any aspect of the course

Yes 224 (77.5%)

No 65 (22.5%)

Reported Tool Use (among 
users, n=224)

ChatGPT (OpenAI) 132 (58.9%)

“Mr. Watson” (the custom-built AI 
chatbot)

103 (46.0%)

Confidence & Use Cases 
(among users, n=224)

Confidence in effective use  (M, SD) 3.59 (0.85)

Use Case: Summarizing or explaining 
course materials

92 (41.1%)

Use Case: Refining languages or trans-
lating lesson plan

86 (38.4%)

Perceived usefulness of Ge-
nAI tools for course aspects 
(M, SD) on a 5-point scale 
where 1=Not Useful at All, 
5=Very Useful (among users, 
n=224)	

Clarifying Concepts 4.09 (0.89)

Inspiring Ideas 3.99 (0.88)

Creating Materials 4.09 (0.88)

Enhancing Quality 4.01 (0.93)

Bar r i e r s  to  Use  ( among 
non-users, n=65)

Top reason: “Traditional tools are 
better” 	

16 (24.6%)



26 Ka Hei Karina Yuen et al.

Table 3
Main Themes Identified for Engagement Reasons (n=285 codable responses)

Initial Motivation Category %

Intrinsic Teaching Interest 35.6

Practical/External Motivation 31.8

Low/Reluctant Motivation	 14.5

Mixed/Unclear 18.1

Main Theme %

Learning Experience 31.1

Pedagogical Design Elements 30.4

Motivational Design Elements 28.1

Contextual Factors 10.4

Table 4
Distribution of Participants’ Initial Motivation for Attending the Course (n=289)

Table 5

Distribution of Reported Changes in Motivation After Course Completion (n=289)

Initial Motivation Category %

Enhanced Motivation 42.2

Transformed Perspective 6.2

Sustained Motivation 39.1

Decreased/Challenged 1.4

No Change Stated 11.1

Engagement Patterns and Platform 
Utilization

Analysis of individual and group partic-
ipation in optional post-class challenges 
revealed distinct engagement patterns 

(see Figure 3). At the individual level 
(n=449), participation showed consid-
erable variation. As shown in Panel A, 
while 41.2% (n=185) of students did not 
complete any optional challenges, the 
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remaining 58.8% (n=264) completed at 
least one optional challenge. Specifically, 
22.3% (n=100) completed one challenge, 

18.9% (n=85) completed two challenges, 
and 17.6% (n=79) completed all three 
available tasks.

Figure 3

Distribution of Optional Challenge Completion by Individuals and Groups

Panel A shows individual student com-
pletion rates (n=449) for three available 
challenges. Panel B shows group comple-
tion rates (n=72) for seven available chal-
lenges, grouped into four categories: None 
(0 challenges), Low (1-3 challenges), High 
(4-6 challenges), and Full completion (7 
challenges).

In contrast, group participation (n=72) 
showed remarkably high engagement lev-
els. As illustrated in Panel B, nearly all 
groups (98.6%, n=71) completed at least 
one optional challenge. The majority of 
groups (52.7%, n=38) demonstrated high 
engagement by completing 4-6 challenges, 

while 13.9% (n=10) achieved full com-
pletion of all seven tasks. Only one group 
(1.4%) did not participate in any optional 
challenges. A student reflected on this col-
laborative effort: “After class, our team 
makes efforts together to finish the post-
class activities,” highlighting how group 
accountability fostered consistent engage-
ment.

This high level of engagement was fur-
ther reflected in platform utilization. The 
Hidden Tuck Shop, the program’s digital 
gamification platform, recorded 129 group 
reward redemptions. Of the 72 groups in 
this case study, “Champ Select” was the 
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most popular reward, redeemed by 77.8% 
of groups (n=56). This reward allowed 
teams to select their teaching demonstra-
tion facilitators. Similarly, “Teleport,” 
which enabled teams to choose their pre-
ferred demonstration time slot, was re-
deemed by 68.1% of groups (n=49).

Individual rewards were redeemed 184 
times. The most popular were “Mystery 
Munchies” (125 redemptions), offering 
random snacks from a capsule toy ma-
chine, and “Glory in Death” (50 redemp-
tions), allowing retakes of missed or failed 
pre-class quizzes. These data reflect partic-
ipants’ active engagement with the reward 
system, highlighting a mix of practical and 
enjoyable incentives.

Post-course surveys (n=289, response 
rate 64.4%) further validated these find-
ings, with 81.7% of respondents reporting 
being “Engaged” or “Somewhat Engaged.” 
Thematic analysis of engagement reasons 
revealed that students attributed their 
engagement to multiple integrated fac-
tors, with the overall learning experience 
(31.1%) and pedagogical design elements 
(30.4%) most frequently cited. As one par-
ticipant explained: “The activities, discus-
sions, and use of interactive tools kept me 
actively involved and motivated to partici-
pate.” Another noted the integrated nature 
of the design: “The quiz required before 
class, the rich classroom activities, and 

the bonus set after class make me feel very 
engaged, especially collecting mCoins to 
redeem prizes.”

However, students also acknowledged 
real constraints, with 10.4% citing time 
and workload as primary concerns. As one 
participant noted: “Happy classes, many 
interesting activities, but I really do not 
have enough time for homework,” reflect-
ing the ongoing challenge of balancing 
engaging professional development with 
graduate students’ multiple responsibilities.

Community Development and 
Collaborative Learning

The program effectively fostered peer 
connections and collaborative learning 
through its innovative platform features 
and focus on group activities in program 
design. Analysis of the mCoin transfer sys-
tem revealed significant resource sharing 
behaviors, with 59 transactions totaling 
18,746 mCoins recorded across the semes-
ter. Most transfers (49) occurred within 
groups, reflecting strong intra-team col-
laboration. Additionally, nine inter-section 
transfers were recorded, suggesting that 
collaboration extended beyond immediate 
teams. Transfer amounts ranged from 1 
to 2,400 mCoins, with an average of 318 
mCoins per transaction, highlighting di-
verse resource-pooling behaviors.

Collaborative engagement was fur-
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ther evident in optional activities, with 
94.4% of groups collaborating on two or 
more post-class challenges, demonstrat-
ing sustained teamwork beyond baseline 
participation. This collaborative dynamic 
was supported by the reward system, with 
82.7% of survey respondents agreeing that 
it enhanced peer discussions and coopera-
tion. 

Thematic analysis of open-ended re-
sponses explaining student engagement 
further illustrated these collaborative expe-
riences. The gamified group achievements, 
for instance, fueled collective effort, with 
one participant sharing: “Because our 
group earned the most mCoins, we worked 
hard for this course,” illustrating how 
collective achievements motivated contin-
ued engagement. Student reflections also 
strongly emphasized the program’s role 
in building cross-disciplinary connections 
and fostering relationships. One participant 
noted: “This is a great chance for me to 
communicate with students from different 
departments and learn from each other,” 
while another shared how the process so-
lidified group bonds: “During the whole 
process, we became a real team, working 
together and getting to know each other 
better.” Furthermore, some highlighted the 
inclusivity of group activities: “It allows 
all the members in the group to partici-
pate.” These experiences point toward the 

development of a learning community that 
extended beyond individual skill acquisi-
tion.

While collaboration was largely suc-
cessful, some students noted typical group 
work challenges, such as inactive members 
or varying engagement levels. As one stu-
dent observed: “The engagement of this 
course depends somewhat on the interac-
tivity of group mates.”

Teaching Development and Learning 
Experience

Post-course surveys revealed consis-
tently high confidence levels across key 
teaching competencies, reflecting positive 
outcomes in developing essential GTA 
skills (see Table 2). For instance, confi-
dence in implementing active learning 
strategies was expressed by 93.8% of 
respondents, with similar levels reported 
for lesson planning (94.8%) and providing 
constructive feedback (94.1%). These con-
sistently high ratings suggest that the pro-
gram effectively addressed core teaching 
competencies.

These confidence ratings aligned with 
qualitative findings from the engagement 
analysis, where 10.0% of students specif-
ically cited “Skill/Knowledge Develop-
ment” as their primary engagement factor. 
Students frequently connected their learn-
ing to future teaching applications, with 
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one participant sharing: “The course pro-
vided hands-on activities and gave me lots 
of ideas for delivering similarly engaging 
tutorials in the future.” Another noted, 
“This course laid a good foundation for 
me to work as a teaching assistant in the 
future.”

The program’s pedagogical approach 
itself served as a teaching model. Analysis 
revealed that 15.6% of students highlight-
ed active learning methods as their prima-
ry engagement driver, with many noting 
how the structure provided transferable 
examples. One participant remarked: “The 
course itself is a good example for us to 
engage active learning,” while another 
emphasized: “The lessons are interactive 
and require adequate thinking, which 
trained my mindset for how to teach.”

This perceived development in teaching 
competence and understanding resonat-
ed with shifts in student motivation (see 
Tables 4 and 5 for full distributions). No-
tably, 42.2% of respondents reported “En-
hanced Motivation” after completing the 
course, and an additional 6.2% described 
a “Transformed Perspective” on teaching. 
For example, a student articulated a trans-
formed understanding of the TA role: “A 
TA is not only [to] assist the lecturer with 
assignments or other administrative affairs 
but also [to] design a lesson carefully and 
encourage students to achieve learning 

goals”. While a substantial portion (39.1%) 
reported “Sustained Motivation”, often 
maintaining an initial interest, the quali-
tative data suggests the course positively 
influenced many participants’ outlook on 
teaching. It is worth noting, however, that 
a small fraction of respondents (1.4%) 
reported that their motivation was chal-
lenged or decreased, often citing external 
pressures such as, “If I am not stressful for 
the graduation requirements, I will very 
enjoy the course.”

The integration of technology further 
enhanced the learning experience by im-
proving resource accessibility and simpli-
fying administrative processes. Usability 
ratings demonstrated the effectiveness of 
these tools, as 78.6% of students found the 
Hidden Tuck Shop platform easy to navi-
gate, and 83.1% reported that the challenge 
submission system was straightforward to 
use. One participant reflected on the moti-
vational aspect: “Successfully completing 
assignments and solving challenges with 
the tools boosted my confidence. This sense 
of achievement motivated me to explore 
and experiment further.”

Generative AI Tool Usage and 
Perceptions

Beyond the gamification platform and 
collaborative elements, the program’s inte-
gration of AI tools represented another key 
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innovation in supporting large-scale pro-
fessional development. Post-course survey 
data (n=289) provided insights into partici-
pants’ engagement with and perceptions of 
Generative AI (GenAI) tools for aspects of 
the course (see Table 2, Section D for full 
metrics).

A substantial majority of participants 
(224 students, 77.5%) reported using Ge-
nAI tools. Among these users (n=224), 
the most frequently mentioned tools were 
OpenAI’s ChatGPT (132 users, 58.9%) 
and the custom-built pedagogical chatbot, 
“Mr. Watson” (103 users, 46.0%). For the 
65 students (22.5%) who did not utilize 
GenAI tools, the top reason cited was a 
belief that “Traditional tools are better” (16 
students, 24.6% of non-users), with other 
reasons including prior negative experienc-
es or lack of familiarity.

Overall, students expressed moderate 
confidence in their ability to use GenAI 
tools effectively for academic purposes, 
with a mean score of 3.59 (SD=0.85) on 
a 5-point scale. The primary reported use 
cases among GenAI users (n=224) were 
“Summarizing or explaining course mate-
rials” (92 students, 41.1%) and “Refining 
languages or translating lesson plan” (86 
students, 38.4%).

Regarding the perceived usefulness of 
GenAI for specific course-related tasks 
(rated on a 5-point scale where 1=Not 

Useful at All, 5=Very Useful), students 
found them quite beneficial. Mean use-
fulness ratings were consistently positive: 
4.09 (SD=0.89) for “Clarifying Concepts,” 
3.99 (SD=0.88) for “Inspiring Ideas,” 4.09 
(SD=0.88) for “Creating Materials,” and 
4.01 (SD=0.93) for “Enhancing Quality” 
of their work.

 In terms of overall impact, open-ended 
responses indicated that many students 
found GenAI tools beneficial to their learn-
ing experience in the course. For example, 
one GTA highlighted how AI helped ap-
ply course concepts directly to teaching 
preparation: “It help me to write down my 
ideas in a better way by integrating the 
key words that we learn during the course 
into the lesson plan.” Others pointed to 
significant gains in efficiency and the abil-
ity to focus on more complex aspects of 
their work. As one student noted, “GenAI 
tools provided high-quality foundational 
content early in tasks, reducing time spent 
on searching and organizing information, 
which allowed more time for deep thinking 
and discussion.” The role of AI in idea 
generation was also valued, with a partic-
ipant sharing, “When I don’t have an idea, 
ChatGPT provides me with many examples 
to inspire me in preparing more interest-
ing materials.” While generally positive, 
some students also expressed a thoughtful 
or cautious perspective on relying on these 
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tools, with one stating, “It is a good way to 
help us but we cannot trust it totally.”

Together, the integrated blended learn-
ing structure, engaging gamification, and 
supportive AI tools appeared to provide 
a cohesive learning experience that com-
bined pedagogical innovation with prac-
tical application. The program showcased 
the potential of technology to enhance 
active pedagogy while modeling effective 
teaching practices. As one participant sum-
marized, “The course is quite engaging, 
offering a solid blend of relevant content 
and a clear teaching style that captures 
interest.” The strategic integration of AI 
tools further amplified these effects by pro-
viding scalable support for competence de-
velopment through on-demand clarification 
and assistance, while maintaining learner 
autonomy through optional, self-directed 
engagement with these resources

Discussion

This case study explores how the system-
atic integration of blended learning, gami-
fication, and AI support can enhance man-
datory professional development at scale. 
While previous research has highlighted 
the challenges of engaging GTAs in re-
quired training (DeChenne et al., 2012; 
Saxena et al., 2022), our findings suggest 
potential pathways for transforming these 

constraints into opportunities for mean-
ingful learning and community building. 
The emergence of well-coordinated col-
laborative behaviors and cross-disciplinary 
learning patterns offers insights into how 
carefully structured technology integration 
might support both individual develop-
ment and collective growth in professional 
development contexts.

Theoretical Implications

This study’s findings offer contri-
butions to theoretical understanding by 
providing empirical evidence on how 
Self-Determination Theory (SDT) and the 
Mechanics-Dynamics-Aesthetics (MDA) 
framework operate within the challenging 
context of large-scale, mandatory, technol-
ogy-enhanced professional development.

Extending Self-Determination Theory 
(SDT) in Mandatory Educational Settings

While SDT research often highlights 
how external requirements diminish intrin-
sic motivation, our findings suggest how 
thoughtful design might nurture basic psy-
chological needs even within mandatory 
frameworks.

• Operationalizing Autonomy through 
Bounded Choice: This study extends 
SDT by revealing how bounded choic-
es within mandatory contexts can 
foster perceived autonomy. Our study 
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observed remarkably high voluntary 
engagement with optional challenges 
(98.6% of groups) and strategic use of 
choice-based rewards, such as select-
ing presentation slots. These findings 
suggest that providing learners with 
meaningful options like choosing their 
level of engagement beyond core tasks 
or influencing procedural aspects like 
scheduling can cultivate volition and 
drive engagement, even within a com-
pulsory program structure.

• Supporting Competence and Relat-
edness at Scale: Our findings show 
how structured design elements can 
systematically foster competence and 
relatedness across a large, diverse 
cohort. The program’s phased blend-
ed learning structure and immediate 
feedback mechanisms like mCoins 
systematically supported competence 
development. with participants report-
ing high teaching confidence post-pro-
gram (93.8% for active learning strat-
egies). Furthermore, relatedness was 
fostered not merely through encour-
aged interaction but via designed me-
chanics. The mCoin transfer system, 
for example, facilitated sophisticated 
peer support, including unexpected 
inter-section transfers. This, coupled 
with qualitative accounts of forming “a 
real team” and valuing cross-depart-

mental connections, demonstrates how 
specific technological affordances can 
structurally promote relatedness, rath-
er than leaving it to chance, which is 
a crucial insight for scaling such pro-
grams in diverse cohorts.

Extending the MDA Framework in Adult 
Professional Development 

Our implementation provides empirical 
insights into MDA’s application in adult 
professional development contexts, where 
its application has been less explored.

• From Mechanics to Educational 
Dynamics: Beyond surface-level en-
gagement, the mCoin transfer feature 
(a “mechanic”) was associated with 
emergent strategic collaborative be-
haviors (a “dynamic”), evidenced by 
59 transfers totaling 18,746 mCoins. 
While the exact intent of every trans-
fer was not tracked, the prevalence 
of within-group transfers alongside 
inter-section support suggests these 
dynamics extended beyond mere point 
accumulation to encompass resource 
management for collective goals and 
potentially peer support, illustrating 
how carefully designed mechanics 
can foster complex skills like resource 
management and teamwork.

• Multi-Dimensional Aesthetics for 
Mandatory Training: Our multi-tier 
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and multi-component reward system 
reveals varied engagement patterns 
among adult learners in mandatory 
professional contexts. High redemp-
tion rates for utility-focused rewards 
(e.g., “Champ Select”: 77.8% of 
groups) alongside engagement with 
more intrinsically playful elements 
(e.g., “Mystery Munchies”: 125 re-
demptions) indicate that participants 
valued both practical benefits and 
enjoyable experiences. This finding 
suggests that effective gamification 
in such contexts should cater to a 
spectrum of aesthetic experiences, 
from achievement and practical prob-
lem-solving (aligning with aesthetics 
like “Challenge” or “Submission” in 
a broader sense of system mastery) to 
pure enjoyment and social connection 
(aligning with “Sensation” or “Fellow-
ship”), rather than focusing narrowly 
on a single motivational lever.

Implications for Theories of AI in 
Educational Support

The findings related to Generative AI 
tool usage offer several insights for theo-
ries concerning AI integration in profes-
sional development. The high adoption rate 
of GenAI tools (77.5% of survey respon-
dents) suggests a general receptiveness 
among GTAs to leveraging these technol-
ogies, aligning with broader trends of AI 

acceptance in higher education. Notably, 
the substantial use of both the custom-built 
pedagogical chatbot, “Mr. Watson,” and 
general-purpose tools like ChatGPT (used 
by 46.0% and 58.9% of GenAI users re-
spectively) may indicate that learners in 
such programs benefit from a “toolkit” ap-
proach. This suggests that theoretical mod-
els of AI integration should consider the 
value of providing both context-specific, 
curated AI resources and access to broad-
er tools that learners can adapt to varied 
needs.

The primary use cases reported by 
GTAs, such as “Summarizing or explaining 
course materials” and “Refining languages 
or translating lesson plan”, and the high 
perceived usefulness of GenAI for tasks 
like “Clarifying Concepts” (Mean=4.09) 
and “Creating Materials” (Mean=4.09) 
empirically support theoretical assertions 
of AI as a cognitive tool for scaffolding 
understanding and enhancing productivi-
ty (e.g., Wollny et al., 2021; Okonkwo & 
Ade-Ibijola, 2021 ). For instance, qualita-
tive feedback highlighted AI’s role in help-
ing GTAs integrate course keywords into 
lesson plans, effectively bridging theoreti-
cal learning with practical teaching prepa-
ration. This aligns with theories positing 
AI’s potential to support the application of 
learned concepts.

However, the finding that students ex-
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pressed only moderate confidence in using 
GenAI tools effectively (Mean=3.59), 
despite rating their usefulness highly, 
presents a nuanced point for AI integra-
tion theories. This potential gap between 
perceived value and self-efficacy could 
suggest that while theories on AI’s utility 
are being validated, practical implementa-
tion also needs to consider theories of dig-
ital literacy development and address the 
learning curve associated with effective 
and critical AI use. The cautionary student 
reflection that AI is “a good way to help 
us but we cannot trust it totally” further 
underscores the importance of integrating 
critical AI literacy into professional de-
velopment, moving beyond instrumental 
use to foster responsible and discerning 
engagement with AI tools. This supports 
emerging theoretical discussions on the 
necessity of human oversight and critical 
evaluation in human-AI collaboration for 
learning and professional tasks.

Theoretical Synthesis

These findings contribute to a deeper 
theoretical understanding by revealing the 
synergistic interplay between SDT, MDA 
principles, and the strategic application of 
AI in educational support, when applied 
to the often-challenging domain of large-
scale, mandatory professional develop-
ment. Specifically, our work demonstrates 

how carefully designed game “mechan-
ics” and “dynamics” (MDA) can serve 
as practical vehicles for satisfying basic 
psychological “needs” (SDT), while AI 
tools offer scalable support for areas like 
competence development and access to 
information. For instance, choice-based 
reward systems (an MDA mechanic) di-
rectly supported “autonomy”, while col-
laborative challenges and resource sharing 
(MDA dynamics) fostered “relatedness”  
and, through successful group outcomes, 
“competence.”  The observed patterns of 
bounded autonomy leading to high volun-
tary engagement, strategic collaborative 
behaviors emerging from simple me-
chanics, and multi-dimensional aesthetic 
appreciation suggest that these frame-
works, when thoughtfully integrated with 
appropriate technological support like AI, 
can transform compulsory training into an 
experience perceived as valuable and mo-
tivating, offering a model where structural 
design enables, rather than constrains, 
psychological need fulfillment at scale.

Practical Implications

Integrated Design for Scale

Our findings demonstrate how an inte-
grated design, combining blended learning, 
gamification, and AI support, can balance 
scalability with personalization in profes-
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sional development. The following strate-
gies emerged from our implementation:

• Establish Clear Pathways: Design 
engagement structures that align with 
learning objectives, including core re-
quirements, optional extension activi-
ties, and transparent progression paths 
that connect tasks to outcomes.

• Develop Support Structures: Provide 
administrative tools and clear guid-
ance for both instructors and par-
ticipants. Establish mechanisms for 
feedback while fostering community 
development organically.

• Plan for Sustainable Scaling: Start 
with essential components and pro-
gressively add features to enhance 
engagement. Monitor adoption, gather 
feedback, and adjust based on partici-
pant needs.

These strategies emphasize the im-
portance of aligning design features with 
program goals to address the logistical 
and motivational challenges of large-scale 
training.

Balancing Structure and Flexibility

The findings suggest strategies for 
maintaining engagement in mandatory 
training programs:

• Multi-level Reward Systems: Combine 
individual and group incentives that 

align with learning objectives, foster-
ing both personal agency and team-
work.

• Flexible Challenge Structures: Allow 
participants to extend their learning 
based on interest and capacity, en-
couraging deeper engagement without 
compromising core requirements.

• Clear Connections to Professional 
Development Goals: Ensure optional 
activities are meaningful, supporting 
skill-building and career preparation.

• Structured Support for Collaboration: 
While fostering organic teamwork, 
provide clear guidelines for group-
based activities and consider imple-
menting mechanisms to proactively 
address common challenges, such as 
uneven participation or conflict reso-
lution, especially in diverse and man-
datory settings.

By aligning flexibility with structured 
goals, these strategies promote autonomy 
and motivation in diverse cohorts.

Technology Integration Considerations

Experience from our implementation 
highlights several considerations for integrat-
ing technology in professional development:

• User-Centered Design: Design user 
experiences based on familiar inter-
faces to reduce technical barriers and 
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support accessibility for participants 
with varying proficiency levels.

• Integration with Existing Tools: Lever-
age familiar systems like Google 
Sheets to streamline program manage-
ment and improve adoption by both 
students and instructors.

• Automated Tracking with Human 
Oversight: Combine automated pro-
cesses with instructor review to ensure 
program quality while reducing ad-
ministrative burdens.

• Strategically Provide and Support a 
“Toolkit” of AI Resources: Recognize 
that GTAs may benefit from a range of 
AI tools. Offer guidance on leveraging 
both program-specific custom tools (like 
“Mr. Watson”) and general-purpose AI 
applications, helping GTAs select the 
best tool for specific pedagogical and 
administrative tasks encountered during 
their training and TA duties.

• Cultivate Comprehensive AI Literacy: 
Addressing the observed gap between 
high perceived AI usefulness and 
moderate user confidence, implement 
targeted training for GTAs that moves 
beyond basic tool usage to foster ef-
fective application strategies, critical 
evaluation of AI-generated content, 
and responsible engagement with AI, 
including discussions on its limitations 
and ethical considerations highlighted 
in student feedback.

These insights suggest that thoughtful 
technology integration, whether for gami-
fied platforms or AI assistance, requires a 
multifaceted approach focusing on usabili-
ty, efficient management, and empowering 
users with the skills for critical and effec-
tive engagement to enhance professional 
development at scale.

Emergent Patterns

Unexpected Collaborative Behaviors

The platform’s gamification features, 
such as mCoin transfers, revealed unex-
pected patterns of strategic collaboration. 
Participants developed sophisticated ap-
proaches to pooling resources for collective 
benefits, highlighting how gamification 
mechanics can encourage coordination and 
teamwork. These behaviors demonstrate 
the potential for well-designed features to 
extend collaboration beyond immediate 
teams, fostering new forms of peer interac-
tion and collective problem-solving.

Collaborative Learning Across Disciplines

Group-based learning activities, includ-
ing teaching demonstrations and collabo-
rative challenges, leveraged the diversity 
of participants’ disciplinary backgrounds, 
creating opportunities for rich peer learning. 
By providing structured collaborative tasks 
and flexible engagement pathways, the pro-
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gram transformed diversity from a logisti-
cal challenge into a pedagogical strength. 
These findings suggest that well-designed 
group activities can foster interdisciplinary 
exchanges, supporting deeper understand-
ing and collaborative growth.

Strategic Resource Management

Participants demonstrated strategic 
planning in reward redemptions and re-
source allocation, suggesting that tech-
nology-enhanced gamification can foster 
decision-making and resource manage-
ment skills relevant to broader professional 
contexts. Features such as mCoin transfers 
and redeeming rewards using the earned 
mCoins encouraged participants to opti-
mize resources, illustrating how thought-
fully integrated technology can support 
the development of transferable skills like 
strategic thinking and planning.

Implications And Future Directions

Implementation Insights

Our experience implementing this inte-
grated approach in a large-scale GTA train-
ing program offers several insights that 
may be relevant for similar contexts.

Progressive Integration

Separating required and optional com-
ponents allowed progressive integration of 

engagement elements while maintaining 
core learning objectives. This design pro-
vided flexibility for institutions to adapt 
based on participant feedback and avail-
able resources, enabling sustainable scal-
ing while managing resource constraints.

Technology Selection and Integration

When implementing technology-en-
hanced professional development, institu-
tions should consider both user experience 
and administrative efficiency. Familiar in-
terface designs and integration with exist-
ing institutional tools can reduce barriers to 
adoption while enabling efficient program 
management at scale. However, successful 
implementation requires ongoing monitor-
ing of both system performance and user 
needs.

Purpose-Driven Design Integration

Professional development programs 
should ensure that technological and en-
gagement features directly support learning 
objectives rather than being added for their 
own sake. This might involve evaluating 
how each component contributes to teach-
ing development, considering the balance 
between automation and human interaction, 
and ensuring that engagement mechanisms 
enhance rather than distract from core learn-
ing goals. Such alignment helps maintain 
program focus while scaling support.
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Contextual Enablers and Constraints

Several institutional factors shaped the 
success of our implementation. 

Institutional Structures

As a central teaching support unit re-
sponsible for university-wide GTA train-
ing, we benefited from established struc-
tures that brought together participants 
from diverse disciplines. This centralized 
position facilitated consistent scheduling 
and cross-disciplinary interaction but re-
quired attention to varying departmental 
needs and expectations.

Mandatory Nature of the Program

While the requirement constrained 
initial motivation, it also created oppor-
tunities for peer learning and community 
building across disciplines. The large 
cohort size (over 800 students annually) 
necessitated efficient systems but also pro-
vided valuable data for analyzing engage-
ment patterns.

Resource Constraints

Limited instructional staff led to reli-
ance on automated systems and peer learn-
ing mechanisms. Technology decisions 
were influenced by the need to integrate 
with existing university systems, fostering 
creative solutions that emphasized scal-

ability and sustainability in professional 
development design.

Limitations

While this study provides valuable 
insights, several limitations should be con-
sidered when interpreting the findings:

Study Design Limitations

The chosen case study methodology, 
while offering rich, contextualized insights, 
has inherent limitations affecting the scope 
and generalizability of the findings:

• Single-Institution Context: The imple-
mentation was conducted in a single 
research-intensive university in Hong 
Kong, limiting the generalizability 
of findings to other institutional or 
cultural settings. Cross-institutional 
validation could strengthen the appli-
cability of our design principles.

• Short-Term Outcome Measures: Our 
evaluation focused on immediate 
engagement and self-reported confi-
dence measures. Longitudinal stud-
ies tracking sustained professional 
growth and teaching performance 
would provide a more comprehensive 
understanding of the program’s long-
term impact.

• AI Scope: While our AI tools provid-
ed valuable support, they focused 
primarily on logistical support and 
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basic pedagogical guidance. Future 
research could explore advanced ap-
plications, such as adaptive learning 
systems or AI-driven peer feedback, 
to enhance the depth of personalized 
support. Furthermore, while this 
study collected feedback on the ped-
agogical chatbot (“Mr. Watson”) and 
general generative AI tool usage, spe-
cific data on the perceived utility or 
impact of the administrative chatbot, 
“The Secretary,” was not explicitly 
solicited in the post-course survey. 
Consequently, its distinct contribu-
tion to streamlining administrative 
tasks or providing logistical support 
from the students’ perspective could 
not be detailed in this study, repre-
senting an area for future investi-
gation. Additionally, the 22.5% of 
participants who did not use GenAI 
tools represent a significant minority 
whose learning experience may have 
differed from the majority. Under-
standing barriers to AI adoption and 
designing alternative support mech-
anisms for these learners remains an 
important consideration for future 
implementations.

Potential Confounding Factors

Several factors, inherent to the study’s 
context and execution, may have influ-
enced our positive outcomes beyond the 
intervention itself:

• Potential Instructor Effects: The first 
author taught the six sections examined 
in this case study. Despite standardized 
content and automated data collec-
tion, the instructor’s investment in the 
innovation and understanding of the 
program’s design principles could have 
unconsciously influenced delivery and 
student engagement. Future research 
should include sections taught by mul-
tiple instructors to better isolate the 
effects of the innovative design from 
instructor-specific factors. Additional-
ly, employing external evaluators for 
qualitative data analysis could further 
reduce potential bias in interpretation.

• Participant Characteristics: While we 
have presented demographic data, the 
specific cohort of Fall 2024 RPg stu-
dents may have possessed unmeasured 
characteristics (e.g., baseline levels 
of technological proficiency, intrinsic 
motivation for pedagogical training, or 
prior teaching experiences) that could 
have uniquely contributed to their en-
gagement and the observed outcomes. 
These characteristics might not be 
representative of all GTA cohorts.

• Institutional Factors: The unique en-
vironment of HKUST, including its 
centralized teaching support unit, the 
mandatory nature of its large-scale 
GTA training, and specific resource 
allocations available for this initiative, 
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likely contributed to the program’s 
successful implementation and posi-
tive outcomes. These supportive insti-
tutional elements may not be present 
in other institutions, potentially con-
founding the observed effects attribut-
ed purely to the intervention design 
and impacting direct replicability.

Despite these limitations, this study 
provides valuable insights into how inte-
grated technology-enhanced approaches 
can address common challenges in manda-
tory professional development at scale.

Future Directions

Our implementation suggests several 
promising areas for future research:

Longitudinal Impact

Studies tracking teaching performance 
and professional development outcomes 
over time could provide valuable insights 
into the long-term impact of integrated 
training approaches. Such research might 
explore how elements like resource-shar-
ing mechanisms and gamified rewards in-
fluence sustained professional growth.

Cross-Institutional Applications

Research examining the transferability 
of our design principles across different in-
stitutional settings could refine profession-
al development frameworks international-

ly. Understanding how contextual factors 
influence adoption and outcomes would be 
particularly valuable.

Addressing Diverse Learner Needs 

Investigating strategies for further 
tailoring content or providing differenti-
ated pathways to address the diverse dis-
ciplinary needs and prior experiences of 
GTAs within a large-scale program. This 
could involve exploring modular designs 
or more flexible learning journeys that ca-
ter to specific GTA roles and subject areas.

Advanced AI Integration

While our AI implementation focused 
on logistical and basic support functions, 
future research could explore more sophis-
ticated applications. For example, AI-driv-
en peer feedback systems or teaching 
simulations could enhance the scalability 
of personalized learning while preserving 
meaningful human interaction.

Collaborative Dynamics and Community 
Building

Deeper analysis of collaborative behav-
iors, such as mCoin transfers and interdis-
ciplinary interactions, could inform how 
technology-enhanced environments foster 
sustainable professional learning commu-
nities. Investigating the development of 
cross-disciplinary networks and their long-
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term impact on teaching practices could 
provide valuable insights.

Future research in these areas would bene-
fit from mixed-methods approaches that com-
bine quantitative measures of engagement and 
effectiveness with qualitative insights into par-
ticipant experiences and professional growth.

Conclusion

This case study reveals how purposeful 
integration of blended learning, gami-
fication, and technology can address a 
persistent challenge in higher education: 
engaging GTAs in mandatory professional 
development at scale. Our implementation 
achieved notable outcomes, with high vol-
untary participation (97.6%) and sustained 
engagement (81.7%), while fostering un-
expected patterns of collaborations and 
innovative peer learning approaches.

The findings highlight three key contri-
butions to professional development prac-
tice. First, the multi-tier and multi-com-
ponent reward structures, operating at 
both individual and group levels, created 
comprehensive engagement pathways 
that balanced personal motivation with 
community-building incentives. Second, 
the strategic integration of technology, 
including a custom gamification platform 
and AI support tools, enabled efficient im-
plementation across large cohorts, preserv-

ing meaningful human interaction while 
enhancing the overall learning experience. 
Third, resource-sharing mechanisms and 
group-level challenges promoted strate-
gic collaboration, extending engagement 
beyond traditional course boundaries and 
fostering broader professional skills.

These results suggest that scaling pro-
fessional development successfully de-
pends on purposeful design aligned with 
learning objectives rather than technolog-
ical sophistication alone. By prioritizing 
elements that support autonomy, compe-
tence, and relatedness, institutions can 
create meaningful and impactful learning 
experiences even with limited resources.

The findings point to implications be-
yond immediate training outcomes, sug-
gesting how thoughtfully designed GTA 
development might contribute to broader 
educational practice. As universities seek to 
prepare teaching assistants for evolving ed-
ucational roles, our experience offers prac-
tical approaches for navigating common 
challenges: balancing scale with impact, 
mandatory requirements with meaningful 
engagement, and institutional constraints 
with pedagogical innovation. While further 
research across different contexts would 
strengthen these insights, this case study 
provides a foundation for exploring how 
technology-enhanced design might support 
professional development at scale.



43Innovative Teaching and Learning 7(2)

   References

Al Faruq, M. S. S., Sunoko, A., & Wahyudi, K. (2023). Digital learning management using 
OpenAI ChatGPT: A systematic literature review. International Journal of Learn-
ing, Teaching and Educational Research, 22(12), 21-41. https://doi.org/10.26803/
ijlter.22.12.2

Austin, A. E. (2002). Preparing the next generation of faculty: Graduate school as social-
ization to the academic career. The Journal of Higher Education, 73(1), 94-122. 
https://doi.org/10.1353/jhe.2002.0001

Bishop-Williams, K. E., Roke, K., Aspenlieder, E., & Troop, M. (2017). Graduate student 
perspectives of interdisciplinary and disciplinary programming for teaching develop-
ment. Canadian Journal for the Scholarship of Teaching and Learning, 8(3), Article 7. 
https://doi.org/10.5206/cjsotl-rcacea.2017.3.7

Botham, K. A. (2018). The perceived impact on academics’ teaching practice of engaging 
with a higher education institution’s CPD scheme. Innovations in Education and Teach-
ing International, 55(2), 164-175. https://doi.org/10.1080/14703297.2016.1212721

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: The state of 
the field. International Journal of Educational Technology in Higher Education, 20, 
Article 22. https://doi.org/10.1186/s41239-023-00392-8

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human 
behavior. Springer Science & Business Media.

DeChenne, S. E., Lesseig, K., Anderson, S. M., Li, S. L., Staus, N. L., & Barthel, C. 
(2012). Toward a measure of professional development for graduate student 
teaching assistants. The Journal of Effective Teaching, 12(1), 4-19. https://doi.
org/10.4135/9781473919951.n4

Deng, X., & Yu, Z. (2023). A meta-analysis and systematic review of the effect of chatbot 
technology use in sustainable education. Sustainability, 15(4), Article 2940. https://
doi.org/10.3390/su15042940

Diefenbach, S., & Müssig, A. (2019). Counterproductive effects of gamification: An anal-
ysis on the example of the gamified task manager Habitica. International Journal of 
Human-Computer Studies, 127, 190-210. https://doi.org/10.1016/j.ijhcs.2018.09.004



44 Ka Hei Karina Yuen et al.

Gilmore, J., Maher, M. A., Feldon, D. F., & Timmerman, B. (2014). Exploration of factors 
related to the development of science, technology, engineering, and mathematics 
graduate teaching assistants’ teaching orientations. Studies in Higher Education, 
39(10), 1910-1928. https://doi.org/10.1080/03075079.2013.801432

Gonda, D. E., & Chu, B. (2019). Chatbot as a learning resource? Creating conversational 
bots as a supplement for teaching assistant training course. In Proceedings of the 
2019 IEEE International Conference on Engineering, Technology and Education 
(TALE) (pp. 1-5). IEEE. https://doi.org/10.1109/TALE48000.2019.9225911

Gupta, P., & Goyal, P. (2022). Is game-based pedagogy just a fad? A self-determination 
theory approach to gamification in higher education. International Journal of Educa-
tional Management, 36(3), 341-356. https://doi.org/10.1108/IJEM-03-2021-0170

Hulleman, C. S., Barron, K. E., Kosovich, J. J., & Lazowski, R. A. (2016). Student moti-
vation: Current theories, constructs, and interventions within an expectancy-value 
framework. In A. A. Lipnevich, F. Preckel, & R. D. Roberts (Eds.), Psychosocial 
skills and school systems in the 21st century: Theory, research, and practice (pp. 241-
278). Springer.

Hunicke, R., LeBlanc, M., & Zubek, R. (2004). MDA: A formal approach to game design 
and game research. Proceedings of the AAAI Workshop on Challenges in Game AI, 
4(1), 1-5.

Kajfez, R. L., & Matusovich, H. M. (2017). Competence, autonomy, and relatedness as 
motivators of graduate teaching assistants. Journal of Engineering Education, 106(2), 
245-272. https://doi.org/10.1002/jee.20167

Knowles, M. S. (1970). The modern practice of adult education: Andragogy versus peda-
gogy. Association Press.

Knowles, M. S. (1973). The adult learner: A neglected species. Gulf Publishing Company.

Knowles, M. S., Holton, E. F., & Swanson, R. A. (2005). The adult learner: The definitive 
classic in adult education and human resource development (6th ed.). Elsevier.

Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of AI chatbots in education: Sys-
tematic literature review. International Journal of Educational Technology in Higher 
Education, 20, Article 56. https://doi.org/10.1186/s41239-023-00426-1



45Innovative Teaching and Learning 7(2)

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for categori-
cal data. Biometrics, 33(1), 159-174. https://doi.org/10.2307/2529310

Mollick, E. R., & Mollick, L. (2023). Using AI to implement effective teaching strategies 
in classrooms: Five strategies, including prompts. SSRN. https://doi.org/10.2139/
ssrn.4391243

Okonkwo, C. W., & Ade-Ibijola, A. (2021). Chatbots applications in education: A system-
atic review. Computers and Education: Artificial Intelligence, 2, Article 100033. 
https://doi.org/10.1016/j.caeai.2021.100033

Park, C., & Ramos, M. (2002). The donkey in the department? Insights into the Graduate 
Teaching Assistant (GTA) experience in the UK. Journal of Graduate Education, 3, 
47-53.

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in 
motivation, development, and wellness. The Guilford Press.

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self-deter-
mination theory perspective: Definitions, theory, practices, and future directions. 
Contemporary Educational Psychology, 61, Article 101860. https://doi.org/10.1016/
j.cedpsych.2020.101860

Saxena, A., Hood, L., Manogharan, G., & Berdanier, C. (2022). Characterizing the train-
ing and evaluation of graduate teaching assistants (GTAs) at research-intensive 
universities: Highlighting best practices and opportunities for reform. In Proceed-
ings of the ASME International Mechanical Engineering Congress and Exposition 
(IMECE 2022) (Paper No. IMECE2022-91742). ASME. https://doi.org/10.1115/
IMECE2022-91742

Subhash, S., & Cudney, E. A. (2018). Gamified learning in higher education: A systemat-
ic review of the literature. Computers in Human Behavior, 87, 192-206. https://doi.
org/10.1016/j.chb.2018.05.028

Xiao, Y., & Hew, K. F. T. (2023). Intangible rewards versus tangible rewards in gamified 
online learning: Which promotes student intrinsic motivation, behavioural engage-
ment, cognitive engagement, and learning performance? British Journal of Educa-
tional Technology, 55(1), 297-317. https://doi.org/10.1111/bjet.13361

Received December 31, 2024
Accepted June 20, 2025




