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This paper explores how a hackathon-based approach can enhance the
application of andragogical principles and how higher education institutions can
implement a teacher-focused initiative, the Teaching-Learning-Evaluation (T-L-
E) Hackathon, to promote problem-solving, collaboration, and the design of
innovative interventions in teaching, learning, and evaluation. Unlike traditional
hackathons centered on software development, the T-L-E Hackathon engages
educators in collaboratively addressing real-world educational challenges
and developing practical instructional solutions. This case study presents
the roadmap for planning and executing the hackathon, highlighting its
structured process and evaluation criteria. A total of 53 teams comprising
185 faculty members from 10 cities in Maharashtra and 8 other Indian
states participated. The T-L-E Hackathon emerged as a systemic tool for
educational transformation, integrating teachers’ voices into the broader
discourse of educational reform and fostering innovation directly linked to
classroom practice.

KEYWORDS

educational hackathon, teaching learning evaluation, innovative interventions,
technology integration, problem-solution plan, higher education, sustainable
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1 Introduction: context and background

The concept of a hackathon originated in the field of Computer Science, where it
refers to collaborative events in which programmers and others in software development
come together to build innovative solutions under time constraints. In recent years,
hackathons have gained popularity across disciplines- including healthcare, biosciences,
and business- for their ability to stimulate fast-paced collaboration and innovation.
However, their application in education, especially in the context of teacher development,
remains unexplored.

Academicians and educators in the higher education ecosystem have continuously
expressed the need for creativity and innovation in the process of teaching, learning
and evaluation. Among the various initiatives taken by educational institutions globally,
one widely adopted approach for fostering creativity, problem-solving, innovation and
teamwork is the hackathon.

Hackathons are collaborative multi-day events that bring participants together
to work on specific challenges (Braune et al, 2021) and are increasingly used to
identify urgent needs and create new systems, services, and tools (Silver et al., 2016).
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While most documented hackathons are found fields such as
computer science, medicine, healthcare, and biosciences, their
potential in education is gaining attention. In educational contexts,
hackathons facilitate collaborative learning, innovative thinking
(Olson et al, 2017) and peer-driven learning (Nandi and
Mandernach, 2016), and offer a novel structure to tackle complex
instructional problems (Brown et al., 2018). Virtual hackathons,
in particular, have demonstrated effectiveness in addressing
unmet needs (Bolton et al. 2020). This team-based format also
enhances applied learning, as evidenced by its integration in
classroom experiences like the “Markathon” (Calco and Veeck,
2015) and course-embedded hackathon models (Gama et al.,
2018). Hackathons were even adopted for emergency remote
learning during the COVID-19 pandemic (Gama et al., 2021),
and in healthcare education they contributed to increased levels
of active learning (Monsef et al., 2021). Unlike traditional coding
hackathons, the T-L-E Hackathon shifts focus toward collaborative
problem-solving in education, which is discussed in detail in
later sections.

A bibliometric analysis conducted by Garcia (2023) covering
249 publications from 2014 to 2022, explored the adoption of
hackathons beyond the technology sector. The study showed
that hackathons are most prevalent in the fields of science,
social sciences, engineering, management, and business, while
their application in healthcare remains emerging. Reflecting
this trend, the T-L-E Hackathon attracted multidisciplinary
participation, with educators from pharmaceutical sciences,
engineering, management, technology, education, humanities,
architecture and design, health sciences, commerce, pure sciences,
and forensic sciences. This wide participation highlights the need
for educational hackathons like the T-L-E Hackathon as a valuable
platform for holistic problem-solving, where educators from
diverse knowledge domains can collaboratively address common
educational challenges faced by the teaching community.

Several previous studies have explored the use of hackathons as
pedagogical tools across various contexts. Kienzler and Fontanesi
(2017) conducted a Global Health Hackathon as an inquiry-
based learning strategy for undergraduate students. Similarly,
Steglich et al. (2020) introduced hackathons as a complementary
pedagogical tool for teaching software engineering, although
their focus was not specifically on addressing teaching-learning
challenges. Duhring (2014) considered hackathons within the
framework of educational technology, discussing their structural
dynamics and suggesting their potential academic relevance.

Hackathons have also been employed as a methodology for
challenge-based learning (Vilarifio and Serra-Ruiz, 2021), while
Lyons et al. (2021) highlighted their potential for promoting
knowledge development transversal skill acquisition
as pedagogical Further, Avila-Merino (2019)
demonstrated the significant role of hackathons in developing
entrepreneurship skills, and Gama et al. (2021) emphasized their

and
innovations.

effectiveness in promoting group work and collaboration.
Hackathons provided an innovative approach for problem
solving. An innovative open science hackathon integrated within a
Sensitize-Train-Hack-Collaborate model, was conducted aimed at
building capacity and raising awareness of open science practices
in Kenya, focusing on leveraging bioinformatics expertise to
collaboratively explore the state of open science and generate
practical, open-access publishing solutions (Mwangi et al., 2021).
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While traditional hackathons in computer science emphasize
rapid software development, coding competitions, and product-
based outcomes, the T-L-E Hackathon departs significantly from
this model. It is not focused on technical tools or prototypes but
rather on educational challenges, where the primary outcomes
are pedagogical solutions, reflective practices, and collaborative
innovations. A teaching-learning-evaluation (T-L-E) hackathon
is designed to address challenges and promote creativity in
the educational sector through technology integration and
collaborative engagement. The experiences gained by faculty
through such hackathons can be replicated in their classrooms,
using the hackathon as a teaching-learning strategy to enhance
student engagement, foster problem-solving, and encourage
instructional innovation. The major objectives of T-L-E hackathons
are to cultivate a culture of ongoing innovation and excellence
in teaching practices and learning outcomes. These goals align
closely with the broader mandate of continuous improvement in
higher education. This case describes our experiences of conducting
an innovative faculty-centered hackathon- the T-L-E Hackathon-,
a nationwide contest designed for the higher education teachers
to collaborate, brainstorm, interact, and develop solutions to
shared challenges in teaching, learning, and evaluation. Unlike
student-centered hackathons that test programing skills, the T-L-
E Hackathon fosters faculty engagement, encourages professional
dialogue, and promotes the co-creation of instructional strategies
aligned with andragogical principles.

Although the T-L-E Hackathon allowed participants to choose
from a wide range of open-ended challenges, this flexibility was
intentional. It reflected the adult learning principle of learner
autonomy, giving educators the opportunity to solve problems
that are directly relevant to their teaching context. A common
structure, guided by the problem-solution format and standardized
evaluation criteria, ensured coherence and comparability across
projects despite the thematic diversity.

The T-L-E Hackathon intentionally brought together a diverse
group of educators from various disciplines, institutions, and
levels of teaching experience. Although this inclusive approach
encouraged rich collaboration and broad applicability, it also
introduced complexity in evaluating the intervention’s impact on
any single educator profile. We recognize this as a limitation
and recommend that future iterations consider focusing on a
more specific participant group to facilitate deeper assessment of
learning outcomes.

Despite the growing body of work, our review confirms
that educational hackathons targeting the three core dimensions
of education- teaching, learning, and evaluation- are still rare.
Most of the existing research focuses on student-led hackathons,
particularly within computer science and STEM education, where
hackathons serve as tools for demonstrating technical learning
outcomes. While a few studies have explored hackathons designed
for faculty, including those focused on instructional redesign,
assessment practices, or blended learning approaches, these efforts
often lack the structured, scalable blueprint and the alignment
with adult learning theories that characterize the T-L-E Hackathon.
Compared to these initiatives, the T-L-E Hackathon introduces a
more holistic, pedagogically grounded, and replicable model for
collaborative problem-solving in higher education.

There is a noticeable lack of recent literature on the design
and impact of hackathons for faculty in higher education
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settings. This gap motivates the present study, which explores a
structured approach to faculty-centered educational hackathons as
a strategy for professional development, instructional innovation,
and collaborative problem-solving in teaching, learning, and
evaluation. The study adopts a case study methodology, detailing
the design, implementation, and evaluation of the T-L-E Hackathon
as an intervention for faculty development.

2 Methods and procedure: the
teaching-learning-evaluation
hackathon—a case study

The term “Teaching-Learning-Evaluation Hackathon” (T-L-
E Hackathon) is not yet a widely recognized concept. This
article presents a detailed case study of the “T-L-E Hackathon,
a nationwide initiative conducted for university educators, aimed
at promoting creative thinking and collaborative problem-
solving to plan innovative interventions in the teaching-learning-
evaluation process. A blueprint for institutional implementation
is presented, organized into three distinct phases: Planning,
Execution and Evaluation. The planning phase involved identifying
key focus areas, designing the hackathon roadmap, and outlining
specific planning components. The execution phase includes Pre-
Hackathon activities, In-Hackathon activities, and Post-Hackathon
activities. The evaluation phase comprised a multi-layered
assessment process, including progressive evaluation stages and
a four-level scrutiny. This case study explores a groundbreaking
structured approach to educational hackathons, emphasizing
the integration of technology to foster creativity and empower
educators to adapt different methods of teaching, learning and
evaluation. It helps discover how these educational hackathons
can drive innovation and collaboration in higher education with
its andragogical alignment. While this study focuses on faculty,
future adaptations of teaching-learning-evaluation hackathons
for students may enhance learner engagement through hand-on
learning, and also encourage the innovation and experimentation
for collaborative problem solving.

The researchers ideated the T-L-E Hackathon based on
the effectiveness of hackathons in today’s technology embedded
education system. The innovative component of this competition
lies in its application in the field of education, unlike other
hackathons which are specific to coding tasks. This hackathon
aimed at providing a collaborative platform to the teachers in
higher education space to identify, discuss and find feasible
solutions to the problem related to teaching, learning and/or
evaluation they were facing. The case study addresses two central
research questions:

1. How does using a hackathon-based approach support the
application of andragogy principles in adult learning?

2. How can higher education institutions plan and implement
educational contest - T-L-E Hackathons to promote
problem solving, collaboration and planning “Innovative
Interventions” in the teaching-learning-evaluation process?

To investigate these questions, we adopted a case study
approach to develop a multi-faceted, in-depth understanding
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of a complex process of planning, executing and evaluating

teacher-created innovative interventions to resolve current
educational issues, showcased through a contest called the T-L-E
Hackathon. The case was studied using 3 aspects - Planning,

Execution and Evaluation.

2.1 Planning

The aim of this nationwide educational contest, the T-L-E
Hackathon, was to promote creativity in thinking and planning
for “innovative interventions” in the teaching-learning-evaluation
process, resulting in a better learning experience for all. Thus,
faculty members, and researchers were invited to work together to
solve various challenges faced by universities, especially during the
pandemic, which changed the way of life for the entire world.

The hackathon was designed based on Knowles’ four principles
of andragogy (Yopp et al,, 2013):

1. Involved adult learners: This principle states that adult
learners should be involved in the planning and evaluation
of their learning. The T-L-E Hackathon was planned in such
a way that participants were free to plan their group work,
assign tasks, decide individual roles, select their problem, find
solutions, and present their work.

2. Adult learners’ experience: As stated by Knowles (1984),
experience provides the basis for learning. In the hackathon,

with

experience in their respective fields. The challenging

participants were practicing teachers extensive
tasks were designed to encourage them to share their views
and experiences for identifying and solving problems.

3. Relevance and impact on life: Immediate relevance creates
impact for adult learners. The hackathon was planned
to provide collaborative learning and problem-solving
opportunities, enabling participants to find effective solutions
that could be applied directly to their instructional and
evaluation practices, thereby impacting student learning.

4. Problem-centered approach: As suggested by Knowles, the
adult learning should be problem-centered rather than
content-oriented. The hackathon was fully focused on
problem-solving, aiming to yield practical solutions that
could be applied immediately to improve instruction and

assessment for better learning outcomes.

While the broad theme for this Hackathon was “Innovations in
Teaching-Learning-Evaluation,” five sub-themes were announced
on the day of the event:

(1) Active learning experience

(2) Differentiated instruction

(3) Differentiated evaluation

(4) Assessing outcome based global collaborations
(5) Using games for teaching-learning-evaluation

The T-L-E Hackathon was open to all faculty of the University
and Higher Education Institutions across India, providing an
opportunity to showcase their creativity by offering innovative
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solutions to overcome challenges in higher education. The
distinctive features of the T-L-E Hackathon included:

- Tagline: Identify-Ideate-Solve-Evolve

- 24 hevent

- Teamwork (2-5 members)

- Interdisciplinary collaborations encouraged

- Online Zoom platform for collaboration, discussion,
and problem-solving

- Multiple rounds

- Evaluation of each round by the Jury

- Special rewards presented to the winning team

The planning phase consisted of five major areas of concern
identified to support effective decision-making, along with their
relevant specific aspects, as presented in Figure 1. These areas
included: the nature of the event, the selection of themes and sub-
themes, setup for hosting the event online, the marketing strategy,
and budgeting.

For evaluation the organizers should also consider—Creation
of appropriate (a) Evaluation rubrics (b) Evaluation sheets with
evaluation guidelines for jury members and (c) Feedback forms.

Based on the planning inputs and data generated for each key
aspect, a comprehensive roadmap was developed, as demonstrated
in Figure 2, to ensure a smooth and barrier-free execution of the
T-L-E Hackathon.

2.2 Execution

This interdisciplinary team-based competition spanned 4 days
and was the first of its kind in the field of education to focus

10.3389/feduc.2025.1633267

specifically on identifying challenges in teaching, learning and
evaluation, and proposing viable, innovative solutions. The T-L-E
Hackathon execution process consisted of 3 phases: Pre-Hackathon
activities, In-Hackathon activities, and Post-Hackathon activities.

2.2.1 Pre-hackathon activities

The process began with the official announcement of the
T-L-E Hackathon. Creatives in the form of flyers and posters
were circulated to stakeholders in higher education through
institutional websites, social media platforms, and in-person visits
to higher education institutions. Emails were sent to university
authorities and educational groups. Follow-ups and reminders
were shared periodically, along with registration guidelines. Upon
confirmation, registered participants were provided with detailed
instructions regarding the hackathon process.

2.2.2 In-hackathon activities
2.2.2.1 Participants

Fifty-four teams comprising 197 faculty members registered
from 10 cities in Maharashtra and 8 other Indian states. Participants
came from a wide range of disciplines, including Pharmacy, Science
& Technology, Architecture & Design, Information Technology,
Engineering, Health Sciences, Management, Arts & Commerce,
Forensic Sciences, Education, Law, and more. Of these, 53 teams
actively participated in the event.

2.2.2.2 Day 1—round 1: creation of MCQs

Teams joined an online session 1 week prior to the Hackathon
to complete Round 1. Participants were tasked with creating at
least 10 multiple-choice questions related to the announced themes.
A submission template, performance expectations, and evaluation
criteria were shared in advance. The allocated time was 30min.
Submission were evaluated using a rubric, although no teams were

Promotion :
Budgeting

strategy

FIGURE 1

¢ Registration link
¢ Multiple Zoom

¢ Online payment

eContact number

instructions/upd

» Purpose eResearch on the e Creation of
« Target current T-L-E website/page
o ArREER scenario in
oS Higher education
cope :
i with respect to S R
* Duration challenges and £
¢ Timeline prob|ems
* Group size « Identification Ay,
e Levels and finalization ;
e Rounds of the theme * Email aFcount
e Activities  |dentification for sharing
: and Finalization
* Selection S5l ates/Handling
Procedure of subthemes ;
;i o W ol queries and/
* Selection of Jury ESRUPLOTREIS Submissions
ERIEERS potential
¢ Evaluation e
¢ Content
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tools

e Validation from
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e|nstitutional

website

eSocial media
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e Institutional
visits

¢ Professional
community/
groups/
associations

¢ Creation of
Flyers, Posters
(Soft and hard
copies)

e Zoom banners

¢ Promotion/
Marketing

e Honorarium for
Jury

 Prizes

e Technical
support

e Registration fees

Major areas for planning the T-L-E hackathon. This figure presents the five key areas considered during the planning phase of the T-L-E Hackathon:
event structure, thematic framework, virtual platform setup, promotional strategy, and budgeting. These domains provided a strategic foundation for
the design and organization of the event and ensured alignment with the institutional mission and the andragogical needs of faculty participants.
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FIGURE 2

interested in faculty-centered innovation events.

Hackathon Roadmap

The T-L-E hackathon roadmap. Created by authors with Al assistance; CC-BY 4.0 License. The roadmap illustrates the complete planning and
implementation cycle of the T-L-E Hackathon, divided into three main phases: Planning, Execution, and Evaluation. Each phase is composed of
specific activities and checkpoints that guided the process from initial concept to final assessment, offering a replicable model for institutions

SCRUTINY HACKATHON

* 24 Hrs event
« Important dates
+ Submission of the
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Problem and Solution

+ Instructions to
the participants
« Evaluation

+ On the spot online activity
« Selection of finalists

+ Evaluation « Final Presentations

+ Declaration of the results * Prize distribution

« Feedback

Phase 3 4 Phase 4

eliminated, this round served to encourage collaboration and build
readiness for the main hackathon.

2.2.2.3 Day 2 and 3—round 2: developing sustainable
interventions

Over a 24 hours period, teams worked on developing an
innovative intervention using a problem-solving approach. The
task brief, evaluation rubric, and template were shared, after which
five sub-themes were disclosed. Each team selected one sub-theme
and followed the below structure:

- Problem Statement: Teams identified a significant
challenge within the chosen sub-theme, define the target
group, and explained the rationale.

- Solution: Teams proposed an innovative, viable solution;
outlined a plan of action; and explained how the approach
integrated andragogy principles and technology tools.

Teams submitted their interventions and a self-assessment
checklist by email. The jury evaluated each submission using a
rubric, and the top 18 teams were selected for the final round based
on their combined scores from Rounds 1 and 2.

2.2.2.4 Day 4—round 3: the finale

The top 18 teams presented their work in live sessions before a
final jury panel. Each team was given 8 min to present, followed by
a short Q&A. Presentations were evaluated based on content and
delivery using a structured rubric. The winners were announced

Frontiers in Education

during the closing prize distribution ceremony, and three top teams
were recognized.

2.2.3 Post-hackathon activities

Feedback was collected from both participants and jury
members to assess the effectiveness of the event and gather
insights for improvement. The overall T-L-E Hackathon process is
presented in Figure 3. This structured execution process ensured
active engagement, real-time collaboration, and solution-oriented
thinking aligned with andragogical practices.

2.3 Evaluation

All the submissions were very creative and noteworthy. A panel
of 18 jury members were involved in evaluating the submissions
from participating teams at various stages of the T-L-E Hackathon.
Based on this evaluation, 18 finalist teams were selected to present
their interventions before a top-tier jury composed of eminent
educationists. Participants’ performance across the various rounds
was assessed using multiple structured assessment tools, guided
by clearly defined criteria. The evaluation process, as illustrated in
Figure 4, progressed through four levels of scrutiny:

2.3.1 Level 1 scrutiny—MCQ evaluation

As described earlier, teams participated in an initial round
focused on the creation of multiple-choice questions (MCQs) based
on their chosen topics. An analytical rubric with predetermined

frontiersin.org
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FIGURE 3

Execution Roadmap of the T-L-E Hackathon

O

Pre-Hackathon Day 1 Days 2-3 Day 4 Post-Hackathon
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themes, rubrics, and Foster collaboration and + Problem Statement components: focusing on innovation + Future improvement focus:
expectations enhance understanding Challenge definition, target and educational impact Participant suggestions for
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« Event officially closed
with documented outcomes

Top 18 Teams Selected

Execution process of the T-L-E hackathon. Created by authors with Al assistance; CC-BY 4.0 License. This figure maps the 4-day execution process
of the hackathon, detailing activities across three rounds: MCQ creation, problem-solution intervention design, and live team presentations. The
timeline showcases how teams were progressively challenged to ideate and present educational innovations within a structured virtual environment.

FIGURE 4

rel 1 Scrutiny

Post registration Scrutiny before the T-L-E
Hackathon - Online on the spot activity

Creation of 'Problem-Solution' and its submission
in a prescribed Template

After Submission, for selecting finalists

Finalists - Presentation before the Jury

for submission

Rubric

Creation of MCQs based on the topics related to
the subthemes - Evaluation by Jury using Rubric

Self-evaluation by the participants using Checklist

Evaluation of 'Problem-Solution’ by Jury using

Evaluation of presentation and content using
Rubric by the Top Jury

The T-L-E hackathon evaluation progression. This diagram outlines the four-tier evaluation process applied during the hackathon: (1) MCQ

evaluation using an analytical rubric, (2) submission of a self-assessment checklist, (3) review of problem-solution intervention plans, and (4) live
presentation evaluation by an expert jury. Each level involved distinct criteria to ensure comprehensive, fair, and multidimensional assessment of
team performance.
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criteria was used to assess the quality of the MCQs. The criteria
included:

(a) Correctness in construction
(b)

(c) Cognitive level of questions
(d) Versatility in question types

(e) Clarity and grammatical accuracy

Relevance to the theme

2.3.2 Level 2 scrutiny—self-assessment checklist
A self-assessment checklist was provided to participants
alongside the intervention submission template. The checklist
consisted of Yes/No criteria designed to ensure the correctness
and completeness of the “Problem-solution” intervention plan.
Participants were required to submit this checklist along with the
submission template. The checklist components included:

Challenges
Problem statement

)
)
(c) Rationale
) Intervention plan
) Probable options
(f) Final solution
(g) Andragogy tools used
(h) Technology tools
(i) Innovation
(j) Summary
(k) References

2.3.3 Level 3 scrutiny—intervention evaluation
detailed
intervention plan using a standardized template. Each team

Participants ~ submitted a Problem-Solution

10.3389/feduc.2025.1633267

was expected to develop an innovative solution addressing a
challenge within their selected sub-theme. Jury members used an
analytical rubric to assess each submission based on the following
criteria:

(a) Alignment of identified challenge with sub-theme

(b) Clarity of the problem statement

(c) Rationale of the problem

(d) Structure and feasibility of the intervention plan
Variety of solution options and final recommendation
Integration of andragogical principles

Use of technology

Creativity and innovation

(i) Summary

(j) Referencing

2.3.4 Level 4 scrutiny—final presentations
The 18 finalist teams were evaluated during live presentations
by a top-tier jury using a separate rubric focused on Presentation
and Content. The evaluation criteria for the presentations included:
(a) Relevance of the intervention
(b) Scalability of the solution
(c) Clarity and coherence (Lucidity)
(d) Deployability
(e)

Innovation

2.4 Impact

The hackathon roadmap, as outlined and implemented from
start to finish, ensured a structured and systematic process.
The distribution of the theme-wise interventions developed
collaboratively by participants is shown in Figure 5.

No. of participating teams

FIGURE 5

Theme-wise participation

0 5

10 15 20

M 5. Using Games for Teaching-Learning-Evaluation
1 4. Assessing Outcome based Global Collaborations
m 3. Differentiated Instruction / Evaluation
M 2. Hybrid Instruction/ Assessment
M 1. Active Learning Experience/s
Distribution of theme-wise interventions in the T-L-E hackathon. This figure summarizes the distribution of educational interventions across the five

sub-themes offered during the hackathon. It demonstrates the thematic preferences of the 53 participating teams and provides insight into the
areas educators most frequently identified as requiring innovation in teaching, learning, and evaluation.
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How was your overall experience being a participant for this Teaching- Learning- Evaluation

Hackathon?
115 responses

Excellent

Very Good

Good

Bad

0 20

FIGURE 6

91 (79.1%)

40 60 80 100

Participants’ experience and impact assessment of the TLE hackathon. This chart presents participant feedback collected from 115 respondents
through a structured post-event survey. The responses reflect satisfaction with the hackathon experience, perceived learning outcomes, and
readiness to implement solutions. The figure supports claims regarding the event’s educational impact, engagement value, and scalability.

Participants feedback highlighted the positive learning
experience gained through the event. To assess impact, a feedback
survey using a rating scale was conducted, and 115 participants
voluntarily responded. All responses were collected with informed
written consent. The analysis of these responses presents an
overview of the participant’s experience, summarized in Figure 6,
which reflects the overall perceived success and satisfaction with
the hackathon.

The T-L-E Hackathon resulted in the development of
numerous creative, innovative, and practical solutions aimed at
addressing contemporary challenges in the educational landscape.
In addition, the hackathon encouraged collaboration, cross-
disciplinary dialogue, and idea-sharing among educators. The
event also gave faculty members a fresh lease on life, motivating
them to explore cutting-edge strategies in teaching, learning,
and evaluation, and to engage with the educational possibilities
offered by technology.

2.5 Alignment with the andragogy
principles

The T-L-E Hackathon was conceptualized and implemented
based on the principles of andragogy, which were integrated in
the structure, process, and intended outcomes of the event. The
application of andragogy ensured that the T-L-E hackathon aligned
with the core characteristics of adult learning, fostering autonomy,
relevance, collaboration, and the effective use of participants’ prior
experiences. The alignment of andragogy with the design and
execution of the T-L-E hackathon is summarized in Table 1.

2.6 Challenges

Due to the limited availability of reference models for
conducting hackathons specifically in the context of teaching,
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learning, and evaluation, particularly for a multidisciplinary

teaching community, the organizers encountered several

challenges, including:

e Managing time effectively within the specified schedule for
large groups

Identifying suitable experts for participation and evaluation
Providing continuous support throughout the event

Ensuring timely evaluation and announcement of results

Operating with limited manpower

These challenges can be addressed through effective resource
management, collaborative organization, and the involvement of
a larger pool of experts in the evaluation process. Additionally,
assigning clear responsibilities among organizers and securing
adequate funding for a robust and efficient technological setup are
crucial for the successful execution of such events. Addressing these
challenges not only ensures smoother execution but also enhances
the potential scalability and replicability of such hackathon models
in higher education contexts.

2.7 Research design and data analysis

This case study employed a mixed-methods approach focused
on evaluating faculty-developed interventions during the T-L-E
Hackathon through structured rubrics, self-assessment checklists,
and participant feedback. Following section presents the details of
the tools and analyses.

2.7.1 Data sources
e Rubric-based evaluations of team submissions at different
rounds (detailed in tables).
o Self-assessment checklists submitted by teams.
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TABLE 1 Application of andragogy principles in the T-L-E hackathon.

Adult learners take responsibility of

Andragogy
principle

Autonomy and

Application in the T-L-E hac

o The relevance and format of the task were communicated prior to the event.

10.3389/feduc.2025.1633267

self-directed learning | self-learning, making independent choices

and decisions.

o Full autonomy was given to participants to form their groups, select the sub-themes, identify the
relevant problem, and decide on the approach for finding practical solutions.

learning aligns with real-life needs.

Need to know Adult learners seek to understand the o Participants were briefed on the expectations, the flow of events, and the overall evaluation
purpose and relevance of learning. process of the hackathon.
o As practicing teachers familiar with the teaching, learning, and evaluation- and the challenges
they regularly face, they participated in the hackathon to collaboratively explore solutions.
Motivation Adults are driven by internal motivation o As the hackathon was task-oriented and problem-centered, participants remained motivated
to achieve meaningful goals. and actively engaged throughout the hackathon.
Readiness Adults are ready to learn when the o The challenge-based, time-bound tasks were directly relevant participants’ real-life work and

aligned with their current professional needs.

Collaboration and Effective adult learning is enhanced

peer-learning through collaborative activities and peer

exchange.

e Opportunities for online interactions and professional networking, offered through the
hackathon, supported peer learning and collaborative problem solving.

Use of prior Adults bring valuable prior knowledge

experience and experiences that shape new learning.

e Participants drew on their experiences of teaching, learning, and evaluation to identify
challenges, define problems, and propose appropriate and feasible solutions.

o They also applied prior knowledge and engagement in peer learning during the hackathon to
develop new solutions for immediate application.

e Post-event feedback survey completed by 115 out of 185
participants.

2.7.2 Instruments used

Following instruments were used during the hackathon for
evaluating the submissions/performance of participants during the
multiple rounds of the contest. The details are as follows:

2.7.2.1 Evaluation for round 1: creation of MCQs

As discussed in the hackathon execution process, participants
were asked to create and submit MCQs for Level-1 of the T-L-E
Hackathon. The evaluation criteria used for assessing the quality of
submission are given in Table 2.

The 4- point scale was used for this analytical rubric, and for
each participant individual scores were obtained (Maximum score-
20). These scores were combined with the Level-2 scrutiny scores to
select teams for the next round.

2.7.2.2 Evaluation for round 2: developing sustainable
interventions

Participants submitted their intervention plans created during
24-h of the hackathon and submitted in the given template.
Evaluators used the rubric having 10 criteria and scores were
given. The criteria and respective descriptors used in the rubric are
presented in Table 3.

The 4- point scale was used for this analytical rubric, and scores
were obtained (Maximum score—40) per team. These scores were
combined with the Level-1 scores (MCQs creation) to select teams
for the next round (Maximum score—60). Finally, 18 top scoring
teams were shortlisted for the next round, that achieved a score
exceeding 70% to ensure a baseline level of quality.
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2.7.2.3 Evaluation for round 3: the finale

The selected teams for the finale presented their work before
the jury, and were evaluated using two separate rubrics—one for
content and other for the delivery/presentation of the intervention.
The criteria for rubric assessing content of the intervention
submitted and presented by the teams are as follows (Table 4).

The evaluation rubric used for the delivery or presentation of
the intervention before the jury in this round included following
criteria (Table 5).

The 4—point scale was used for both the rubrics and scores
were obtained for content and presentation of the intervention
(Maximum score-20, each). The final scores obtained from both
the evaluations were considered for the selection of winning teams.

2.7.2.4 Self-evaluation checklist used in level 2 submission

For level 2 of the T-L-E Hackathon one more tool was used to
verify completeness of the submission in the form of self-evaluation
checklist to be filled in by the participants after verifying that all the
essential elements were included in the submission. The checklist is
presented in Table 6.

2.7.2.5 Feedback form

Feedback regarding overall experience for this Teaching-
Learning- Evaluation Hackathon was collected using a 4-point scale
ranging from “Excellent” to “Bad.”

2.7.3 Validation of instruments

The validity of all the rubrics developed for evaluating teaching
interventions was established through expert review for content
alignment, face validation by experienced educators for clarity and
relevance, and pilot testing with in-house faculty to ensure practical
applicability and consistency in scoring.
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TABLE 2 Evaluation criteria for rubric to assess MCQs.

S.N.

1

Criteria

Correctness in the construction

10.3389/feduc.2025.1633267

Descriptors

- Every question must have a stem, alternatives, distractors and key.

- Alignment between the stem and alternatives

- Use of good distractors (wrong-response options)

- Avoiding “All the Above” and “None of the Above” Option

Relevance to the theme

- Coherence with the central idea

- Reflection of understanding with major ideas/subthemes

Level of questions

- Inclusion of both Lower Order Thinking (LOT) and Higher Order Thinking (HOT) questions

- Inclusion of easy, moderate and difficult questions (equally distributed)

- Memory + Application based questions than only recall and recognition type

Versatility

- Inclusion of various types of MCQs -

1. Incomplete Statement Format type

2. Question type

3. Cause-and-effect relationships type

4. Single response type

5. Multiple select type

6. Scenario based type

7. Image based type,

8. Relationship analysis type

9. Matching type, etc.

Clarity and grammatical construction

- Clarity of thought (no ambiguity)

- Grammatical consistency, meaningful language

- Simple, precise and appropriate wording

2.7.4 Analytic procedures

e For all three rubrics 4-point scale was used. The interpretation

matrix was used by the evaluators for evaluating the
submission and/or performance of the individual or teams, is
as follows -

- 4-  Excellent (Exceeds demonstrates
innovation, completeness and high quality)

- 3- Good (Meets expectations, performance as expected

expectations,

with minor lapses)
- 2- Satisfactory (Partially meets expectations, noticeable
gaps or inconsistencies)
- 1- Needs Improvement (Below expectations of the basic
standards, lacks clarity, completeness)
Rubric  scores evaluate team

were compiled to

performance at each round.

o The hackathon was conducted in three rounds, with team

performance evaluated in each round using a structured
4-point scale rubric. In each round, teams were scored
independently by a panel of expert evaluators. The scores
from all criteria were totaled to derive an overall team
score per round. These cumulative scores were used to
shortlist teams for subsequent rounds, ensuring a merit-based
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and transparent selection process. Teams with the highest
aggregate scores progressed to the next round (Round 2 and
3) except Round 1. In Round 1 the scores were calculated
for each team but all teams were encouraged to participate
in the next round (Round 2) and there was no elimination.
Round 1 and Round 2 scores were combined, and aggregate
scores were obtained for the teams, for selection in the final
round. For Round 3, the final teams were selected based on
their rubric scores.

Quantitative data from survey were analyzed using percentage
analysis to assess overall participant satisfaction and learning
outcomes. The data were analyzed using percentage analysis to
determine the distribution of responses providing an overview
of participants’ perceptions of the TLE Hackathon experience,
using the following interpretation matrix (Table 7).

No qualitative coding was performed, as no open-ended
textual data were collected.

3 Results, contributions and
educational implications

This section presents the results derived from the rubric

assessments, participant submissions, and feedback survey data.
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TABLE 3 Evaluation criteria for rubric on problem-solution intervention.

Identification of challenges | 1. Relevant challenges in the selected subtheme

10.3389/feduc.2025.1633267

TABLE 4 TLE hackathon level 4 scrutiny: evaluation criteria for rubrics
assessing content of the intervention.

Criteria Descriptors

22. Number of references used

3.1 Application of andragogy principles

Through the application of andragogy principles, the T-L-
E Hackathon provided a highly engaging, relevant, and effective
learning experience to the participating teachers, resulting in
collaborative problem-solving. The hackathon emphasized self-
directed and self-motivated learning, reinforcing the role of
educators as active problem solvers. In this context, andragogy
transformed the hackathon into a professional networking activity,
empowering teachers to address real challenges in education and
propose impactful, practical solutions.

In the problem-solution intervention developed by the
participating teams, each of the component is rooted in
andragogical principles, highlighting relevance, self-direction,
experiential learning, critical reflection, and problem-centered
design. The structure empowered faculty to co-create meaningful,
context-specific teaching-learning solutions through an adult
learning lens as presented in Table 8.

3.2 Multidisciplinary collaborations

The T-L-E Hackathon brought together educators from various
domains, encouraging the exchange of knowledge and experiences
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with respect to the selected Relevance - Coherence of the aspects in the intervention plan with the
subtheme 2. Minimum 5 challenges central idea
Problem statement based on |3. Uniqueness - Reflection of understanding through alignment of major
the challenges identified ideas with the selected educational (Teaching, Learning,

4. Clarity . .

Evaluation) area, with respect to the sub-theme.

5 Relevance to the sub-theme selected Scalability - Problem and its solution are wide ranging
Rationale 6-Justification for problem selection - An innovative plan successful in some local setting, can be

7. Significance in the field of education effective in global usage
Intervention Plan 8. Developmental process - Ideas and concepts proposed can be used in different

. L. context
9. Stepwise description
. Lucidity - Clarity of purpose and direction
10. End product (solution)
- Precise structure of the plan (no ambiguity)

Probable options for problem |11. Identification of probable options
solving and final solution o . - Organization of ideas, content and purposes into a

12. Feasibility of the final solution coherent whole.

13. Applicability of the solution Deployability - Consideration of minor details considering assignability
Use of andragogy 14. Learning activities - Step-by-step procedure

15. Teaching methods - Appropriateness of the intervention with respect to the
Use of technology 16. Appropriateness of the technology to be used implementation

17. Online/offline mode technologies to be used Innovative use of Novel, unconventional, creative use of -

) ) o i resources in problem | - online technological resources

Innovative/creative thinking |18. New ideas/novel approach to resolve the problem solving - variety of andragogical (teaching and/or learning and/or
Summary 19. Brief outline of the intervention evaluation) tools and strategies

20. Concluding remarks
Referencing 21. Standard style of referencing

TABLE 5 Evaluation criteria for rubrics assessing delivery of
the intervention.

Content Content accuracy, inclusion of all required

organization information, logical organization of the content

Graphics/images Correct use of graphics, images to make presentation
meaningful and attractive

Clarity in Clarity of thoughts and flow of information

communication

Time management Followed the prescribed time duration and effective

utilization of time

Defense Clear and convincing justification

to identify common challenges across disciplines. This cross-
pollination of ideas facilitated the development of feasible solutions
that can be applied across different subject areas, promoting
further collaborations and broadening perspectives within the
educational community.

3.3 Reforming instructional design

The solutions generated through the hackathon enabled
educators to rethink and reform conventional teaching, learning,
and evaluation practices. The newly developed interventions help
address instructional challenges, support learner engagement, and
contribute to enhancing the academic achievement of students.
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TABLE 6 TLE hackathon level 2 scrutiny: self-evaluation checklist.

10.3389/feduc.2025.1633267

Put the tick (/)
N N7 S B TR
1 Identification of challenges with respect to the selected - Relevant challenges in the selected subtheme
subtheme

- Minimum 5 challenges
2 Problem statement based on the challenges identified - Uniqueness

- Clarity

- Relevance to the sub-theme selected
3 Rationale - Justification for problem selection

- Significance in the field of education
4 Intervention plan - Developmental process

- Stepwise description

- End product (solution)
5 Probable options for problem solving and final solution | - Identification of probable options

- Feasibility of the final solution

- Applicability of the solution
6 Use of andragogy - Learning activities

- Teaching methods
7 Use of technology - Appropriateness of the technology to be used

- Online/offline mode technologies to be used
8 Innovative/creative thinking - New ideas/novel approach to resolve the problem
9 Summary - Brief outline of the intervention

- Concluding remarks

TABLE 7 Interpretation matrix for analyzing the feedback on learning experiences in the TLE hackathon.

Rating ‘ Meaning ’ Impact

Excellent The TLE hackathon provided a highly impactful, well-structured, and Participants are highly satisfied with all components, found the experience
immersive learning experience that exceeded expectations. deeply engaging and useful.

Very good The TLE hackathon effectively met learning expectations, with minor Participants are satisfied with most components, found the experience
areas for improvement. beneficial with slight room for enhancement.

Good The TLE hackathon met basic expectations and meaningful experience, Participants are somewhat satisfied, experience was useful but lacked in
acceptable with noticeable limitations. certain areas.

Bad The learning experience was significantly hindered, did not meet Participants are dissatisfied, found the experience lacking in clarity and
expectations having several limitations. relevance.

3.4 Scalability

The collaborative solutions developed during the hackathon are
scalable and adaptable, allowing for their application to a variety of
educational problems in different contexts. The flexibility enhances
the potential for wider adoption of proposed interventions across
educational institutions.

3.5 Empowering educators

The sense of belonging to the teaching community fostered by
the hackathon empowered educators to take ownership of change
in their professional practices. This sense of agency encouraged
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teachers to become change-makers, actively contributing to the
improvement of teaching, learning, and evaluation practices for
the common good.

3.6 Promoting equity

By addressing real-world educational challenges, the T-L-E
hackathon promoted equitable opportunities for participation,
without restrictions based on discipline, subject, gender,
teaching experience, position (ad hoc or permanent), or type
of institution (public/private, aided/unaided). This inclusive
approach enhanced accessibility and promoted equity within the

teaching community. Importantly, this model aligns with the
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TABLE 8 Mapping hackathon outcomes to andragogical principles.

Challenges Identification of current issues in teaching, Motivation to learn:

Intervention
component

learning, and evaluation Adults are motivated by real-life, work-based challenges. Identifying actual issues in
higher education activates their intrinsic motivation to engage in problem-solving.

Problem statement Clear articulation of a specific issue to address Need to know:
Adults need to understand why they are learning something. Defining the problem gives
clear direction and personal relevance to the learning experience.

Rationale Justification for addressing the problem Readiness to learn:
Adults become ready to learn when they perceive a need to cope with real situations.
Providing a rationale strengthens the relevance of the intervention to their roles.

Intervention plan A structured approach to address the problem Self-directed learning:
Adults prefer to take responsibility for their learning. Designing their own intervention

plan allows them to exercise autonomy and agency.

Probable options Exploration of alternative strategies Orientation to learning:
Adults are problem-centered learners. Exploring multiple options supports experiential,
solution-focused practices.

Final solution Selected and refined solution based on feasibility Problem-centered learning:
and impact Adults value practical, outcome-oriented solutions. Selecting a feasible final solution
demonstrates application of learning to real-life tasks.

Innovation Original, creative elements that enhance the Internal motivation and creativity:
effectiveness of the solution Adults are driven by internal motivators such as personal growth and creativity.

Innovation enables them to express ownership of their learning.

Summary Concise overview of the intervention and its Reflection and self-evaluation:
implications Adults learn best through reflection. Summarizing allows consolidation of learning and
fosters deeper understanding through metacognition.

objectives of the United Nations Sustainable Development Goal 3.9 |nnovative approach for professional
4 (SDG 4): Quality Education, which emphasizes inclusive and development

equitable quality education and the promotion of lifelong learning

opportunities for all. The T-L-E Hackathon offered a hands-on, collaborative

alternative to traditional development programs, emphasizing
active engagement and peer-driven problem-solving.

3.7 Enhanced learning

When organized for teachers, the T-L-E Hackathons support

the improvement of teaching practices, learning methods, 3.10 Building a community of practice

and evaluation tools, ultimately enhancing student learning

outcomes. Similarly, if such hackathons are conducted for The collective problem-solving experience gained through the

hackathon motivated teachers to consider building communities of
students, they can foster greater engagement, encourage

the application of knowledge and skills, and promote practice beyond the event itself. These supportive networks have
' the potential to extend into long-term professional collaborations
and shared learning experiences in the future.

These contributions highlight the potential of hackathons as

creative thinking and problem-solving, leading to meaningful
learning advancement.

transformative tools in higher education, setting the stage for

. . . further discussion and reflection on their broader implications.
3.8 Effective technology integration P

Designed as an online event, the T-L-E hackathon . .

leveraged virtual platforms to facilitate group formation, 4 Discussion

discussions, information sharing, planning, and presentations.

This virtual environment enabled teachers to collaborate The T-L-E Hackathon aligns closely with Knowles
across geographical boundaries and utilize a range of andragogical principles, emphasizing self-directed learning,
digital tools for problem-solving. This approach removed  experiential knowledge, and real-life problem-solving. Its open-
logistical barriers and promoted ease of communication ended, problem-solution based format empowered faculty as
and collaboration. active, self-motivated participants tackling authentic teaching,
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learning, and evaluation issues. As such, it functioned as a learner-
centered, practice-driven model of faculty development grounded
in adult learning theory. The hackathon also has relevance with
the Heutagogy principle fostering learner agency (Hase and
Blaschke, 2021). Furthermore, the T-L-E Hackathon complements
andragogical principles with Kolbs experiential learning cycle,
enabling participants to learn through hands-on engagement and
reflective practice. This approach aligns with previous research
highlighting the value of gaining concrete experience during
collaboration and reflecting on those experiences to generate
innovative and feasible solutions to identified challenges (Fewster-
Thuente and Batteson, 2018). It also fosters a community of
practice, where participants collaboratively construct knowledge,
share experiences, and co-develop solutions to real-world
educational challenges.

Adult learning through the lens of Self-determination theory
supports autonomous motivation, stating that humans experience
enhanced well-being, and are most motivated when their need
for autonomy, competence, and relatedness are fulfilled. When
the motivation is intrinsic people display higher level of interest
and perform better (Ryan and Deci, 2024). The Hackathon’s
structure empowered faculty participants with choice and agency in
identifying and addressing educational challenges, thus nurturing
motivation and autonomy. In parallel the social and collaborative
aspects of faculty learning in the Hackathon is promoting the
essence of co-construction of knowledge and joint problem
solving as proposed by the Collaborative Learning Theory (Yang
et al.,, 2024), especially in the context of Computer-Supported
Collaborative Learning (Dillenbourg et al., 2009) and networked
learning (Dohn et al., 2018) during the 24-h of hackathon
activities. This hackathon integrated technology-enabled learning
approaches, using Zoom as a collaborative platform. As such, it is
transforming adult learning in directions that go beyond Knowles’
initial model.

These theoretical perspectives establish the T-L-E Hackathon as
a holistic faculty development experience grounded in motivation,
social learning, problem solving and practice-based inquiry.
Realizing the cross-cultural/contextual variation participants can
bring in, the hackathon encouraged the use of context-specific
problems rooted in participants’ locally relevant teaching realities.
This contest thus encouraged not top-down approach involving
all, irrespective of their discipline, type of institution, and teaching
experience, minimizing power imbalances.

Teachers and learners face numerous challenges throughout
educational processes and transactions. The T-L-E Hackathon was
conducted as a problem-solving initiative focused on improving
instructional techniques, learning activities, and assessment
practices, with the goal of enhancing the quality of education
and achieving intended learning outcomes. Unlike professional
conferences and seminars, educational hackathons offer a
platform not only for discussing challenges but also for working
collaboratively to develop authentic, immediately applicable
solutions. The T-L-E Hackathon, in particular, emphasized
educational reforms and their long-term implications, setting
it apart from traditional technology-focused hackathons, which
primarily aim to produce technological solutions.

The T-L-E Hackathon, as detailed in this case study, confirms
the potential of educational hackathons as effective tools for
collaborative problem-solving and professional development in
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higher education. Its 24-h, virtual format enabled interdisciplinary
teams of educators to co-create practical solutions to teaching-
learning-evaluation (T-L-E) challenges—reflecting the expanding
use of hackathons across diverse fields (Garcia, 2023). Grounded
in andragogical principles, the event engaged faculty as adult
learners in a structured, time-bound environment, supporting
earlier findings on the benefits of challenge-based learning and
collaborative innovation (Mwangi et al., 2021; Vilarifio and Serra-
Ruiz, 2021). This model offers a replicable approach for fostering
educator-led innovation and addressing common educational
concerns across disciplines.

A collective intelligence hackathon focusing on global water
quality challenges was organized by UN agencies and the European
Commission, brought together interdisciplinary participants to
co-create innovative solutions for water monitoring (Chernov
et al., 2024). A hackathon in food and nutrition was conducted,
specifically focusing on leveraging open data in this sector to
drive business innovation (Tucci et al, 2018). Steglich et al.
(2021) conducted an online educational hackathon focused on skill
development and professional collaboration among engineering
students through a structured 30-h event aimed at solving societal
problems. One more innovative hackathon was administered
by Schulten et al. (2022) aimed to foster innovation, learning,
community-building, and to address civic and environmental
challenges through collaborative, time-bound problem-solving.
This approach provides new insights into team dynamics and
communication patterns.

Suominen et al. (2018) conducted an educational hackathon
as an innovative pedagogy within higher education institutes in
Finland, covered a detailed process for hackathon conduction,
brainstorming models, developmental suggestions offered by
student participants. This approach is aligned with the present
study’s offering of a structured process for designing and delivering
hackathons, specifically for teachers. Hackathons can be used as
innovative educational tools by integrating learning objectives,
providing guidance, and aligning them with curricular goals to
enhance student engagement and skill development (Chounta et al.,
2023). The study by Hershkovitz and Lahav (2023) highlighted
the hackathon’s contribution to recognize the importance of
collaboration and strengthening the academy-society relationship,
which also reflects the andragogical approach adopted in the
present study. A recent study Vanhée et al. (2024) on the EDUCHIC
Hackathon further demonstrated the potential of hackathons in
solving interdisciplinary challenges by integrating pedagogical
and organizational processes. Their work aligns with the T-L-E
Hackathon in its focus on interdisciplinary collaboration, though
the present study distinctly emphasizes the use of andragogical
principles for addressing challenges in teaching, learning, and
evaluation among higher education teachers.

Despite several research efforts in this area, the T-L-E
Hackathon stands out as a unique model that systematically applies
an andragogical approach to engage adults, specifically teachers,
in resolving professional challenges related to teaching, learning,
and evaluation practices. By providing a structured, collaborative,
and solution-oriented platform, the T-L-E Hackathon contributes
meaningfully to the growing body of research on educational
hackathons and their role in fostering innovation and professional
development in higher education.
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TABLE 9 Comparison between educational hackathons (T-L-E) and conventional technological hackathons.

T-L-E Hackathon (educational) Coding/technological hackathon ‘

Objective Solve challenges in teaching, learning, and evaluation Develop software, apps, or tech-based solutions
Participants Educators, researchers, instructional designers Programmers, developers, engineers, designers

Focus Area Andragogical strategies, instructional interventions Technology products, prototypes, coding solutions
Outcome Innovative educational interventions Working prototypes, software tools, MVPs

Tools used Andragogy principles, instructional design methods Programing languages, APIs, development frameworks

Process approach Collaborative problem-solving, peer learning

Competitive coding, rapid prototyping, technical pitching

Evaluation criteria

Relevance, feasibility, innovation in andragogy

Technical functionality, innovation, scalability

Scalability and adaptability High adaptability across educational contexts

Typically, context-specific to the tech problem addressed

TABLE 10 Comparison of the T-L-E hackathon framework with existing faculty-centered hackathon models.

Aspect ’ T-L-E Hackathon ’ Other studies ‘
Audience In-service faculty in higher education Students, alumni, or mixed participants
Format Virtual, national, multi-institutional Campus-based or single-institution
Objective Instructional intervention design and faculty Technical skills, innovation, or product building
development
Framework Structured 3-phase blueprint grounded in Loosely structured or exploratory

andragogy

Evaluation approach Multi-stage rubric, peer/self-assessment,

participant feedback

Often limited to surveys or anecdotal data

Theoretical grounding Knowles’ andragogy, adult learning alignment

Limited integration of adult learning theories or pedagogical frameworks

collaboration

Outcome Replicable model for educational innovation Typically localized or exploratory outcomes with limited scalability, often short-term
aligned with SDG 4
Inclusivity Equity-focused, open call, cross-disciplinary Often selective or discipline-specific

In order to further clarify the distinct characteristics of
the T-L-E Hackathon in comparison to conventional coding or
technological hackathons, Table 9 presents a summary of the key
differences between these two models.

Recent literature highlights the growing interest in hackathons
as tools for innovation and skill development in educational
contexts. However, most existing studies, such as those by Resch
etal. (2025), Mili¢evi¢ et al. (2024), Holmen et al. (2024), and Mehta
et al. (2022), primarily focus on students, pre-service teachers,
or mixed audiences, often in technical or skill-building scenarios.
These studies present valuable insights but tend to emphasize short-
term outcomes, exploratory learning, and product-oriented goals,
with limited grounding in adult learning theories or structured
frameworks for replication.

In contrast, the T-L-E Hackathon positions itself uniquely by
targeting in-service higher education faculty across disciplines and
institutions, with a well-defined roadmap built on andragogical
principles. It offers a comprehensive three-phase blueprint,
planning, execution, and evaluation, operationalized through
team autonomy, context-sensitive problem-solving, and robust
evaluation mechanisms. Unlike prior work, our approach explicitly
maps adult learning constructs to each phase, includes structured
instruments for feedback and assessment, and links the initiative
to global educational goals (SDG 4). This systematic and replicable
model adds novel value to the discourse on faculty development
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and instructional innovation in higher education. The comparison
of the T-L-E Hackathon with the existing hackathon models is
presented in Table 10.

5 Novelty

This paper introduces the Teaching-Learning-Evaluation
(T-L-E) Hackathon as a pioneering model for academic
innovation—an underexplored concept in the field of higher
education. Unlike conventional professional development formats,
the T-L-E Hackathon offers a co-designed, inquiry-driven virtual
initiative specifically designed for educators to address real-world
educational challenges through practical and innovative solutions.

The novelty of this approach lies in the following key aspects:

- Introducing a unique concept: The T-L-E Hackathon
represents a first-of-its-kind initiative that brings educators
together in a competitive yet collaborative setting to propose
and design innovative interventions targeting teaching,
learning, and evaluation practices.

- Providing a blueprint for implementation: This paper
offers a comprehensive, replicable blueprint for educational
institutions, outlining the structured implementation and
robust evaluation process of the hackathon. This structured

frontiersin.org


https://doi.org/10.3389/feduc.2025.1633267
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Gaikwad et al.

approach serves as a practical guide for adaptation and
adoption across various contexts.

The
emphasizes inclusivity and scalability, allowing its adoption

- Promoting multi-stakeholder engagement: model
at different levels—from institutional events to national and
global competitions—while encouraging participation from
diverse academic disciplines and backgrounds.

- Focusing on innovation and creativity: By integrating
technology, creativity, and collaborative problem-solving,
the hackathon model fosters agile, learner-centered, and
innovative andragogical practices. It seeks to shift the
educational paradigm toward more responsive and adaptable
instruction and evaluation strategies.

- Demonstrating dual utility: Although primarily developed for
educators, the T-L-E Hackathon also highlights the potential
for student engagement, positioning educational hackathons
as dynamic platforms for enhancing student learning through
experiential, collaborative activities as it is based on andragogy.
With further research the potential of using the T-L-E
Hackathon to resolve learner and learning related challenges
can be explored.

This contribution advances the discourse on educational
innovation by positioning the hackathon methodology not merely
as a technological or entrepreneurial tool, but as a strategic
pedagogical model capable of supporting faculty development,
instructional design reform, and cross-disciplinary collaboration.

6 Limitations

This case study presents a detailed roadmap for organizing
a unique hackathon model designed specifically for teachers to
address educational challenges. However, the scope of the study
was intentionally limited to the processes and practices involved
in conducting the hackathon for educators within the higher
education sector, focusing solely on issues related to teaching,
learning and evaluation. Other critical areas of educational
concern, such as curriculum reforms, policy implementation, and
professional development issues, were beyond the scope of this
initiative and were not considered within the problem-solving
framework of the hackathon. This study was conducted on teachers
in higher education and not the learners.

While the study drew on structured feedback and rubric-
based evaluations to assess the hackathon experience, it did
not incorporate rich qualitative narratives from participants
through interviews or open-ended reflections. Future iterations
could benefit from integrating deeper qualitative data to capture
participants’ learning journeys, challenges encountered, and
perceived impact in their own words, which would enhance the
depth of understanding regarding the intervention’s outcomes.
Future research may also consider applying this model to more
specific educator profiles (e.g., novice faculty, STEM instructors) to
allow deeper analysis of learning outcomes within more narrowly
defined groups, and to mitigate the complexity introduced by the
interdisciplinary nature of participation, which can make it difficult
to assess learning and growth in a consistent manner.
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7 Conclusion

This case study outlines a practical roadmap for conducting
educational hackathons in a virtual format, specifically designed
to facilitate problem-solving in the areas of teaching, learning
and evaluation. The success of this unique event confirms that
such educational hackathons are not only needed but are also
valued by stakeholders within the higher education sector. Rooted
in adult learning principles, the T-L-E Hackathon addressed the
unique needs of higher education faculty through a collaborative,
solution-oriented format.

In conclusion, this case demonstrates that hackathons can
serve as a method for engaging educators, and potentially
learners, in designing intervention plans to address real-world
problems related to teaching, learning and evaluation. This
case study offers a practical blueprint and step-by-step guide
for future organizers interested in adopting similar models for
educational innovation.

As a next step, we recommend integrating the T-L-E
Hackathon model into institutional faculty development and
exploring its adaptation for interdisciplinary teams, including
student participants. Additionally, comparative studies examining
virtual versus in-person hackathons, as well as the development
of frameworks to assess solution effectiveness, would further
strengthen this emerging field. Further research is recommended
to explore the modeling of hackathon processes with education,
with the aim of enhancing productivity, creativity, and problem-
solving skills among both teachers and learners. For continuous
improvement and wider impact, we encourage the organization
of T-L-E Hackathons across higher education institutions, actively
involving all stakeholders in the pursuit of meaningful and effective
solutions. Additionally, this model aligns with the global objectives
of the United Nations Sustainable Development Goal 4 (SDG
4): Quality Education, by promoting inclusive, equitable, and
innovative learning environments that support lifelong learning
opportunities for all.
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