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A B S T R A C T

The subject of this article is an analysis of the hackathon concept as an educational approach and its role in

the development of students’ knowledge and skills. The goal is to conduct an in-depth examination of the

effectiveness and achievements of the hackathon, with special reference to the attitudes of students and

teachers involved in this educational methodology. The key emphasis is placed on participants’ perception of

the possibilities of hackathons providing long-term results and hackathons’ impact as an educational format.

Through a specific blockchain hackathon jointly organized by the University of Belgrade, Serbia, and the Uni-

versity of Florida, USA, the research examines participants’ perspectives and their expectations, experiences,

and overall impressions. The research focuses on the readiness of hackathon participants to incorporate new

technical skills through this form of learning, knowledge acquisition, attitudes, and motivational drivers. Fur-

thermore, the research examines how participants’ views change before and after the event. The paper con-

tains the insights of educators who, relying on their experiences at the hackathon, emphasize the

importance of measuring and monitoring the outcome of the hackathon. Their perspectives highlight the

motivation for promoting experimental learning methods in academic settings. This comprehensive research

sheds light on multiple impacts of hackathon participation, which extend beyond knowledge acquisition to

include changes in technological interests, success in specific domains, and the broader implications of hack-

athons as a transformative learning experience. The research contributes to the ongoing discussion about

innovative approaches to learning. It provides a foundation for a better understanding of how hackathons

shape attitudes and contribute to long-term outcomes for both students and teachers, establishing a concep-

tual framework for hackathon-based learning approaches and opportunities to monitor the effects of hacka-

thons.
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Introduction

Hackathons are often treated as programming competitions, lim-

ited in time to a short term, or as competitions for young pro-

grammers and developers (Kohne & Wehmeier, 2020; Pe-Than &

Mandernach, 2016; Stoltzfus et al., 2017). They can be described as

time-based events, short-term software development events, hack

fests, or code fests (Nolte et al., 2020; Stoltzfus et al., 2017). Hacka-

thons are a global, widespread phenomenon created for various pur-

poses, such as educational, corporate, civic, and research-focused

(Falk et al., 2022). They are recognized as intensive, focused sessions

that generate ideas that have originated in programming (Calco &

Veeck, 2015).

The inception of hackathons can be traced back to their roots as

coding competitions wherein the evaluation primarily revolved

around the quality of code. However, owing to their widespread

adoption within education and the corporate sector, hackathons

have evolved into a format that increasingly extends beyond the tra-

ditional timeframes of 24 or 48 h (Kohne & Wehmeier, 2020). Nowa-

days, the primary emphasis of conducting hackathons has shifted

away from mere coding and has transitioned toward developing

innovative, sustainable business models and projects utilizing cut-

ting-edge technologies.

In the academic context, hackathons now encompass a broader

category, transcending the boundaries of traditional coding* Corresponding author.
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competitions and embracing a broader spectrum of applying creative

skills and problem-solving activities. There is a discernible trend in

formulating hackathon challenges that pivot toward technological

phenomena alongside genuine sociological, economic, and political

challenges. These thematic orientations align with prevailing insights

from analysts, such as those featured in Gartner’s & World Economic

Forum’s Top 10 Emerging Technologies 2023 report, which under-

scores technologies anticipated to exert a positive societal impact

over the forthcoming three to five years (Groombridge, 2022; World

Economic Forum, 2023).

Hackathons have become a popular way to foster innovation in

education (Garcia, 2023). However, more comprehensive research is

needed on their educational role and impact on learning. For exam-

ple, most hackathons lack a well-defined structure for achieving

goals, and there is limited knowledge of the long-term consequences

of post-event activities and strategies for sustaining momentum.

Another challenge is motivating participants to continue working on

their projects after the hackathon. Additionally, monitoring the effec-

tiveness of hackathons is difficult due to the lack of clear criteria for

identifying and measuring them. Lastly, effectively communicating

the benefits, impact, and significance of participating in hackathons

remains a constant challenge (Angarita & Nolte, 2020; Temiz, 2021).

The need for more research is evident in the lack of academic

studies on hackathons in education and their sustainable impact on

formal and informal education. Although hackathons have gained

prominence as platforms for innovation, their potential as pedagogi-

cal tools still needs to be explored. There are also considerable gaps

in current research on the sustainability of hackathon outcomes.

Most research focuses on the sustainability of technical artifacts,

while other types of hackathon outcomes still need to be studied.

Moreover, many aspects of the design of much of the existing

research on hackathons does not explore the outcomes of the hacka-

thon (Stoltzfus et al., 2017). In the context of ensuring the sustainabil-

ity of hackathon results, elements of hackathon design and

implementation have not been sufficiently explored, such as effective

communication and demonstration of the benefits, impact, and sig-

nificance of hackathon participation; motivation of stakeholders to

monitor hackathon performance and report on achieved results; and

performance monitoring (Bogdanovi�c et al., 2023; Mili�cevi�c et al.,

2023). Despite the abundance of literature and resources dedicated

to hackathon design, model orientation, rules, and recommendations

for their successful execution, there remains a striking lack of com-

prehensive studies that deal with the tangible impacts of hackathons

on the adoption of specific technical knowledge, such as blockchain

technology.

The increasing popularity of hackathons in the educational realm

has generated a demand for heightened research attention. Hacka-

thons offer students a valuable platform for networking and estab-

lishing connections within the IT industry. When employed as an

educational strategy, hackathons emerge as a dynamic approach for

equipping students with essential skills and capabilities, enabling

them to undertake programming projects and software development.

Hackathons are strategically employed across diverse domains, serv-

ing corporate and educational objectives. Current hackathon research

predominantly focuses on understanding the effective organization

and management of these events, developing strategies to cater to

diverse participant groups, and orchestrating hackathons beyond

software development’s scope (Garcia, 2023; Nandi & Mandernach,

2016; Nolte et al., 2018; Seidametova et al., 2022). Recently, more

research has been done on hackathon outcomes and participant

motivations for these tech-related events (Wallwey et al., 2022).

This article tries to fill gaps in existing hackathon research by illu-

minating the multifaceted nature of hackathons and their importance

in an educational context. It emphasizes hackathons’ broader aca-

demic and innovation-oriented aspects, such as their potential to

improve learning outcomes and innovation. The article aims to

contribute to understanding the hackathon effects by measuring and

analyzing performance indicators based on a concrete example of a

specific hackathon conducted at a university. The goal is to highlight

the need for and importance of monitoring hackathon impact indica-

tors by identifying hackathon performance and monitoring hacka-

thon implications for various stakeholders. As such, the research

results may serve as a basis for developing a framework to compre-

hensively monitor hackathon performance and effects.

The structure of the article is as follows. It begins with a detailed

literature review, positioning the hackathon as a pedagogical frame-

work for innovation, including design aspects, organization issues,

strategies for engaging diverse groups of participants, and methods

for articulating the value and impact of hackathon participation. The

next section provides details on the methodology used in the

research, and the subsequent section presents results from the spe-

cific case study W3 Algorand Hackathon 2023 (W3AH’23). The study

investigates how the hackathon experience affects technological

understanding, willingness to adopt technology such as Web3, moti-

vation to participate in hackathons, and continuation of projects

started during the hackathon. The research gathers participants’

insights immediately after the event and four months later, highlight-

ing various impacts of the hackathon, including changes in interests,

success in different domains, and improvements in the learning

experience.

Literature review

Despite originating from the technology sector, hackathons have

found application in various fields, especially education. According to

the results of the hackathon literature review (Garcia, 2023), 249

documents were identified, including 1309 authors, from 180 differ-

ent sources covering the period from 2014 to 2022. Featured fields

include computer science, social sciences, engineering, medicine, and

business. Word frequency analysis highlighted "innovation" as the

most commonly used word, reflecting innovation as the core goal of

most hackathons. In one of the most cited research articles on hacka-

thons (Nolte et al., 2018), it was concluded that hackathons serve as

vehicles for informal learning experiences, wherein participants per-

ceived the hackathons as time-constrained events and as conduits for

career advancement and knowledge acquisition (Garcia, 2023). Still,

despite the growing number of research articles dealing with hacka-

thons, the status of research related to hackathons in education

remains to be determined.

Hackathons in educational settings

To create innovative solutions for identified problems, hackathons

can be organized for 2-3 days or more. In some cases, they may be

extended with regular meetings that offer insight into the progress of

developing solutions. Hackathons can be organized by civil organiza-

tions, companies, or academic institutions (Pe-Than et al., 2022). The

challenges that hackathons tackle can be targeted or open in scope,

with varying collaboration and competition degrees. Although coding

is a prevalent focus, hacking events can extend to addressing societal

issues, formulating policies, or crafting innovations. Frequently pur-

sued objectives encompass fostering teamwork, nurturing commu-

nity, and producing concrete results.

Hackathons serve as a pedagogical tool, fostering experiential

learning through real-world problem-solving and collaboration in

time-constrained events. As a participatory activity, hackathons, akin

to other collaborative events, help students learn through hands-on

experiences. While studies suggest the adoption of this pedagogy in

education, there needs to be more knowledge about the current state

of research on educational hackathons. Understanding their status

and trends is crucial for informing future research in this emerging

field. Trends show a growing interest in educational hackathons until
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2021, with the document count peaking in that year at 22.49 %. How-

ever, there was a 17.86 % drop in published papers in 2022 (Garcia,

2023). Academic disciplines studying educational hackathons include

computer science (57.83 %), social sciences (39.76 %), engineering

(24.90 %), medicine (16.47 %), and business (8.43 %).

Globally, private companies lead the organization of hackathon

events, hosting 48.5 % of hackathons, while the academic sector is

responsible for 30.3 % of these events (HackerEarth, 2017). Hacka-

thons promote collaborative problem-solving, which is crucial across

STEAM and social science disciplines to address complex global

issues. They serve as dynamic learning environments, utilizing proj-

ect-based learning to inspire students to creatively integrate diverse

knowledge domains through teamwork (Wallwey et al., 2022).

Among the prevalent domains and themes, the most prominent is

(HackerEarth, 2017):

− Multi-discipline hackathons: Participants, including high school

and university graduates, collaborate to create captivating con-

cepts using various programming languages, tools, and platforms.

− Mobile and web applications development: There has been a rise

in popularity of APIs related to payment, geo-location, communi-

cation, social networking, and music.

− Emerging technologies: The Internet of Things, Machine Learning,

Artificial Intelligence, and Augmented Reality/Virtual Reality have

emerged as leading domains from 2022 to 2024, signaling their

transformative potential across industries.

− Cloud computing and data science.

Hackathons and hackathon-inspired activities have gained recog-

nition as pedagogical approaches. Research indicates that a fusion of

hackathon-like events can significantly enhance students’ motivation,

confidence, and comprehension of computing principles and abilities

(Byrne et al., 2018). Hackathon methodologies have been widely

adopted across various domains, including education, and effectively

address challenges in dynamic environments. Educational hacka-

thons employ powerful tools to achieve pedagogical objectives, pro-

moting meaningful interaction, collaborative teamwork, and

engagement with diverse collaborators. The integration of multime-

dia elements and the technology’s versatility ensures seamless exe-

cution. This approach activates critical competencies, including

social, civic, and communication skills, fostering analytical, critical,

and inventive thinking. It enhances social partnership aptitudes and

cultivates adaptability, essential for personal growth and an enriched

quality of life (Kyrychenko & Necherda, 2022).

Hackathons specifically designed for students are accessible to

high school students, college students, and recent graduates, and

studies have emphasized that creativity has no limits when it comes

to age, gender, and race (HackerEarth, 2017; Naumovi�c et al., 2022).

Sections "Hackathons as training programs and mechanisms to

boost the growth of the workforce, Hackathons as an environment

for producing solutions and generating MVP, Inclusive context of

hackathons for women in the IT sector, Hackathons as mechanisms

to boost and promote talented students, Hackathons as tools for

teaching practical entrepreneurship in academia, Hackathon in the

context of interdisciplinary and collaborative aptitudes in creative

work settings" provide an overview showcasing how hackathons

serve diverse purposes across international and academic settings,

each tailored to specific objectives.

Hackathons as training programs and mechanisms to boost the growth

of the workforce

In November 2019, 25 student teams convened at Argonne

National Laboratory for a cyber competition safeguarding energy

infrastructure. Simultaneously, 79 teams assembled at nine other

Department of Energy labs. They aimed to develop a training pro-

gram for upcoming cybersecurity engineers in the energy sector

(Feder, 2021). The Physics Department Annual Hackathon at McGill

University serves as another example. This 24 h event attracts high

school and college-level participants worldwide and aims to encour-

age innovation and education in fields like quantum computing. By

working on solutions and gaining practical experience with real

quantum hardware, participants contribute to developing quantum

technologies and help cultivate the next generation of researchers

and professionals in this cutting-edge field (Feder, 2021). By working

on hackathon solutions, participants acquire practical domain knowl-

edge, thereby contributing to the development of the next generation

and fostering the growth of a new workforce in these domains. Hack-

athons serve as a pedagogical method for cultivating skills and com-

petencies essential for preparing students for the workplace (Garcia,

2023).

Hackathons as an environment for producing solutions and generating

MVP

A hackathon is an environment that facilitates the incubation and

generation of Minimum Viable Products (MVP). A study conducted at

the Aga Khan University in Pakistan tracked the progress of hacking

teams and post-hacking incubation. The teams were tasked with cre-

ating a functional digital product, prototype, service, or application

along with code that resembled a Minimum Viable Product. They

were trained to develop digital products that look like Minimum Via-

ble Products and that can quickly be achieved within two months

(Temiz, 2021). In another example of hackathon implementation, stu-

dents at LUT University in Lappeenranta, Finland are in the function

of workforce development as well as the production of hackathon

solutions on topics set by local businesses with the aim of preparing

the future workforce. Some students’ ideas have been taken into pro-

duction, and sponsoring companies have hired students. Tech com-

panies have sponsored student hackathons, and students learn

content not covered in traditional courses (Feder, 2021).

Inclusive context of hackathons for women in the IT sector

The potential of hackathons to serve as a targeted tool for foster-

ing greater female participation in the IT industry is exemplified

through the experience of Sian Brooke, a doctoral candidate and

computational social science fellow at the London School of Econom-

ics and Political Science. As part of her PhD research at the University

of Oxford, she delved into hackathons to examine how programming

culture contributes to hindrances for women entering technology

sectors. Her findings reveal that these events are predominantly

attended by young, socially reticent Caucasian men who congregate

to connect with like-minded peers. This dynamic reinforces the exist-

ing demographic in the tech field (Feder, 2021).

Hackathons as mechanisms to boost and promote talented students

In Ohio, hackathon-based learning embraces a multidisciplinary

approach, motivating students through gamified formats for practical

skill acquisition and peer influence (Nandi & Mandernach, 2016). The

hackathon aims to spotlight technical talent, cultivate a competitive

yet cooperative culture, and foster connections among participants,

faculty, and campus resources.

Hackathons as tools for teaching practical entrepreneurship in academia

UK business schools utilize hackathons as practice-based peda-

gogical tools to teach practical entrepreneurial skills. One study

(Avila-Merino, 2019) addresses the limited exploration of hacka-

thons’ role in entrepreneurial learning at universities, particularly in

the UK. Entrepreneurial skills receive limited emphasis in UK univer-

sities. Hackathons, integrating theory into entrepreneurship educa-

tion, serve as catalysts for practice-oriented modules. Employing

hackathons in teaching enhances student engagement and leads to

improved post-graduation outcomes, including access to higher-pay-

ing jobs, smoother professional growth, and essential entrepreneurial
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competencies (Avila-Merino, 2019). The hackathon showcased its

value as a learning tool in this context, boosting participants’ employ-

ability, entrepreneurial skills, and understanding of interdisciplinary

collaboration (Surendran et al., 2023).

Hackathon in the context of interdisciplinary and collaborative aptitudes

in creative work settings

Hackathons are progressively harnessed to address issues, foster

product innovation, and, most notably, instigate inventiveness, origi-

nal thinking, and inventive prowess. Illustratively, the Markathon

project employs the hackathon framework to introduce students to

an immersive learning structure that leverages the marketing princi-

ples they have assimilated over the academic term. Through this

approach, students fortify their comprehension of marketing con-

cepts and gain exposure to diverse proficiencies encompassing prob-

lem-solving, analytical acumen, and effective verbal and written

communication. They cultivate collaborative aptitudes through prac-

tical team-oriented engagement (Calco & Veeck, 2015).

Hackathon design and organization

The success of a hackathon is influenced by a range of design ele-

ments such as its name, date, duration, initiator’s sector and type,

objectives, driving factors, themes, format, participant count, gender

balance, team creation, participant skill sets, problem definition, idea

generation, and prize structure (Pe-Than et al., 2018). Notably, the

inclusivity of participants and the level of openness play a significant

role in fostering a diverse array of ideas and effective problem-solv-

ing. These factors collectively contribute to the overall richness of the

hackathon experience (Temiz, 2021). When orchestrating a hacka-

thon, organizers must consider many factors, including the event’s

theme, the selection of participants, the choice of venue, the methods

for team arrangement once the hackathon commences, and strategies

for post-event activities (Nolte et al., 2020). The general procedure of

conducting hackathon events involves three phases (Garcia, 2023;

Kohne &Wehmeier, 2020):

1. Preparation, where a detailed plan of the actual hackathon is

drawn up;

2. Operation, which signifies the actual event; and

3. Follow-up, which transfers valid ideas to actual product develop-

ment.

Strategic planning for hackathons should extend to post-event

projects and processes. Maintaining year-round connections between

individuals and private/public entities requires user-friendly technol-

ogy platforms. Organizations face challenges leveraging hackathon

outcomes, with private entities showing quicker engagement than

public institutions (Temiz, 2021). The scope of work by hackathon

organization and realization is quite diverse. The hackathons may

include brainstorming sessions on new concepts, platforms to foster

innovation, media to construct working prototypes, etc. There can be

multiple goals in cases where hackathons are participant-driven, such

as identifying and acquiring top talent, actively engaging the work-

force, or fostering a cohesive community. In contrast, hackathons

with a results-oriented focus can be strategically designed to develop

intellectual property, strengthen brand recognition, or catalyze inno-

vation. Common goals of results-oriented hackathons can be per-

ceived, such as (HackerEarth, 2017): exploring new technologies,

branding, driving business innovation, creating solutions for social

causes, sourcing incubation programs, analyzing data to make predic-

tions, creating potential startups, and rewarding innovative thinking.

Designing a hackathon involves planning and considering the goals

that the organizers and participants set for the event and themselves.

The general route in the hackathon design process from the organizer’s

and participant’s perspectives is presented in Tables 1. and 2. (Hacker-

Earth, 2017). This organized approach ensures clarity and a systematic

flow of activities for successful hackathon planning and execution.

Table 1

Hackathon designing process from an organizer’s perspective − Event Flow.

1. Pre-Hackathon Activities: − Attract top participants, keynote speakers, experts, and judges.

− Organize workshops and knowledge exchange sessions for potential participants.

− Establish methods and criteria for recruiting the best participants and ideas/projects.

− Prepare datasets, tools, and the overall work environment.

2. Challenges During Hackathon: − Motivate and monitor participants.

− Enhance participant experience through networking and learning opportunities.

3. Post-Hackathon Responsibilities: − Adhere to ownership rules.

− Provide incentives in the form of prizes, gifts, or opportunities.

− Organize post-hackathon events.

Table 2

Hackathon designing process from a participant’s perspective.

1. Find an Idea: − Participants brainstorm and aim to find a winning pitch.

− Focus on the problem statement and leverage the mix of available skills.

2. Preparation and Team Creation: − Participants load up on passion, the spirit of disruption, collaboration, innovation, requisite

know-how, and energy.

− Create or join a team with diverse strengths (e.g., front-end or full-stack developers, designers,

sales) and delegate tasks accordingly.

3. Generating Solution and Pitch: − Participants find an idea that checks the uniqueness and feasibility boxes.

− The idea must completely fulfil the singular purpose of the hackathon.

− After developing the prototype or coming up with the winning idea, participants:

− Prepare a visual demo showcasing what the product does.

− Define the audience for the product.

− Address the problem or need that the product solves.

− Highlight how the product differs from similar products.

− Explain why it is exciting.
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Monitoring the effects of the hackathon

Preparations for a hackathon should start a few months before the

scheduled event. Organizers should collect data at specific points

before, during, and after the hackathon. Extensive data collection

includes interviews, observations, and questionnaires regarding

design aspects from the perspective of organizers and participants.

During the hackathon process, data is collected from the organizers

and the participants, most often to examine team dynamics, motiva-

tion for participation and teamwork, preparation for participation,

and interest in project topics and technologies. Immediately after the

hackathon, data is collected from the participants about the experi-

ence gained during the participation, starting with motivation;

potential activities that they carried out before the hackathon; their

satisfaction with the outcome and the way the outcome was

achieved; achieved learning outcomes; connecting with new people;

and opportunities for career advancement (Avila-Merino, 2019; Falk

et al., 2022). Data is also collected after the hackathon to assess the

status of their hackathon projects. These aspects can serve as a start-

ing point for developing theory on the continuation of hackathon

projects (Falk et al., 2022; Kohne & Wehmeier, 2020) and how to

design hackathons for efficiency (Avila-Merino, 2019). Continuous

monitoring of the state of the results and teams after the hackathon

motivates participants and organizers to work on improving the

environment, helps the sustainability of hackathon projects or teams,

and sets the environment for hackathon performance measuring

(Mili�cevi�c et al., 2023).

Generally, the after-effects are measured by interviews or surveys,

in which participants are asked about their satisfaction, the level of

achieved technical knowledge, experience, etc. The given insights do

not bring more profound recommendations for what to do after the

hackathon and how to provide the conditions and incentives for the

motivation of the organizers and participants to continue the projects

after the hackathon (Asiedu et al., 2020; Briscoe & Mulligan, 2014; Butt

et al., 2021; �Covi�c &Manojlovi�c, 2019; Falk et al., 2022; Angarita &Nolte,

2020; Nolte et al., 2018). There are documented strategies tomaintain a

hackathon’s outcomes beyond its conclusion. To illustrate, for the

enduring advancement of technical creations originating from a hacka-

thon, organizers have implementedmeasures such as providing coach-

ing and mentorship to winning teams, presenting displays of the

technical innovations generated at subsequent gatherings, awarding

post-hackathonprizes, launchingfinalized versions of the technical cre-

ations, expanding teams through new recruitments, and pursuing grant

opportunities. Nevertheless, limited insights are available regarding the

lasting effects of these post-hackathon endeavors on the sustained via-

bility of the outcomes (Angarita & Nolte, 2020). Continuation intentions

might be directed at different follow-up activities, including technical

continuation activities and activities related to expanding the reach of a

project by attracting funding. Follow-up actions may include creating

different forms of communication (such as blog posts, posters, or meet-

ing presentations), assembling a team to take the project further, or

seeking financial support. The likelihood of success increases when

these side ventures align with the participants’ ongoing professional

goals and yield short-term benefits. There is no fixed formula for addi-

tional activities. The organizers can be given the following recommen-

dations (Stoltzfus et al., 2017):

− During the event, encourage participants to consider the future

development of their work.

− Discuss potential next steps in the closing activities on the last

day.

− Engage each team in post-event discussions about the most

promising or feasible initiatives.

− Discuss the basic requirements to ensure ongoing project conti-

nuity with each team.

The impetus to sustain hackathons gains strength from nurturing a

competitive and collaborative culture, providing a platform for adept

individuals to exhibit their expertise. Instances abound where those

who organize hackathons (including educational institutions and facul-

ties) and partnering companies offer significant advantages to students,

driving students’motivation and deeper involvement in hackathon ini-

tiatives. These benefits include securing internships or employment

opportunities, utilizing hackathons as a talent pool for recruiting stu-

dents into specific research roles, establishing valuablementorship con-

nections with alumni, and opting to engage in projects recommended

by the staff. Additionally, these events facilitate participants in connect-

ingwith facultymembers, campus labs and centers, and,most crucially,

with one another (Angarita & Nolte, 2020; Pe-Than et al., 2018, 2022;

Seidametova et al., 2022); sponsoring students to attend other hacka-

thons and funding-related events; and soliciting more significant part-

nerships with industry. These initiatives foster an inclusive tech culture

focused on informal learning (both individual and peer-based) and

higher levels of engagement with the technology industry (Falk et al.,

2022; Nandi &Mandernach, 2016; Pe-Than et al., 2018).

While there is some debate about rewards potentially turning

hackathons into competitions or cases of corporate exploitation and

ruining the experience, they still serve as motivating factors for par-

ticipants. Interestingly, mentorship, investor, and accelerator/incuba-

tor opportunities were the most popular forms of compensation at

the hackathons previously referenced. Student hackathons have been

more about learning and innovative thinking than cash prizes and

sophisticated gadgets. This indicates that the current culture in aca-

demia emphasizes outside-the-box thinking, allowing students to

network and learn. Universities prefer encouraging learning rather

than offering monetary rewards (Nolte et al., 2018). Hackathons

encourage participants to change perspectives and influence, raising

interest in sustainability and development (Surendran et al., 2023).

In addition to product innovation, hackathons can be used with

great success to enrich networks within the company and prepare

employees for future changes and positions (Pe-Than et al., 2018).

The approach of cooperation between the organizers and partners

enables mutual sharing in the creation and use of the benefits of the

hackathon, gaining a comprehensive understanding of the broader

impact of the hackathon, both locally and globally.

Based on previous analysis, there is a growing need for educators

and teaching staff to understand how to better exploit the pedagogi-

cal potential of hackathons. Hackathons allow teachers to focus on

collaborative team teaching, active and participatory learning, and

innovative approaches to developing important transversal skills.

Although the impact of hackathons still needs to be explained in

research literature, the demand for this curricular innovation is grow-

ing. Hackathons are a challenge to embed in the curriculum and are

simultaneously part of the "next normal" university experience

(Lionaite, 2020; Lyons et al., 2021). In the next section, we present

the methodological approach used in this research to address the

aspects of students’ motivation and new technology acceptance for

hackathon purposes, post-hackathon effects, and teachers’ perspec-

tives on this learning model.

Methodology and materials

Research questions and context

Participants’ and teachers’ general attitudes toward the hackathon

were examined during the research. The following research ques-

tions were formulated:

− RQ1: To what extent are hackathon participants willing to adopt

new technical knowledge, specifically Web3 and blockchain,

through hackathon-based learning?
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− RQ2: What are the main motivation drivers of hackathon partici-

pation?

− RQ3: What are participants’ post-hackathon effects and attitudes

regarding learning and professional development?

− RQ4: How do teachers perceive hackathon-based learning, its

impact on student knowledge and experience, teaching methods,

and their own experiences when participating in hackathons?

The context of this research question was the international hacka-

thon W3AH’23, organized and hosted at the University of Belgrade -

Faculty of Organizational Sciences and the Blockchain Lab, University

of Florida, in April 2023. The Algorand Foundation sponsored the

event. This event attracted participants from both the USA and Serbia.

W3AH’23 was a chance for students to create innovative Web3 proj-

ects based on blockchain technologies on the Algorand platform. Proj-

ects proposed new e-business ecosystems, models, and software (for

health, education, industry, banking, commerce, smart cities, etc.).

The event followed a program from March 1 to April 31, 2023.

Students attended a four-week blockchain bootcamp, learning block-

chain programming on the Algorand platform and participating in

product development and design-thinking workshops. They then

had four more weeks to work with mentors. Finally, students pre-

sented their results to an international jury and were awarded vari-

ous prizes from sponsors.

Data collection and survey instrument structure

The data was collected in two stages:

− Initial data collection immediately after the hackathon (Stage 1).

− Four months after the hackathon (Stage 2), data was collected

involving participants and organizers (teaching staff).

The process of collecting data is illustrated in Table 3 and Fig. 1.

Three questionnaires were created: the participants’ survey, the par-

ticipants’ post-hackathon survey, and the questionnaire for teaching

staff at the hackathon. The first questionnaire was administered to

participants in the initial phase immediately after the conclusion of

the hackathon. In contrast, the second and third questionnaires were

administered separately in the second phase, four months after the

hackathon, among participants and teachers.

Survey 1: This questionnaire was utilized in the initial phase. It

consisted of seven sections, each related to the selected performance

indicator and followed by relevant questions:

(1) General participant overview: This section captures participants’

demographic information, expectations, and goals regarding

participants’ previous experiences and the likelihood of their

expectations being met.

(2) Student creativity, ideas, and solutions: This section examines

participants’ attitudes concerning their prior comprehension and

experience applying blockchain technology.

(3) Teamwork: Participants’ attitudes and perspectives on how team

composition influences group dynamics.

(4) Value of the Hackathon Project: Participants’ contentment with

the hackathon experience, including challenges and solutions.

(5) Hackathon as an opportunity for ventures: Participants’ percep-

tions regarding hackathons as pathways to careers, including

startups, internships, and professional opportunities.

(6) Motivation to engage and repeat participation: Participants’ rea-

sons for joining the hackathon.

(7) Post-hackathon engagement and satisfaction: Participants’

engagement with events following the hackathon and their level

of satisfaction with these activities.

Survey 2: This questionnaire was created to collect data on the

perspectives and insights of the participants four months after the

hackathon’s conclusion. Eight sections, i.e. performance indicators, of

the survey were:

(1) Comprehensive participant overview: This section presents com-

prehensive demographic information from participants (gender,

selected Web3 technology, and whether they participated in pre-

paratory workshops). This section looks at the transformations

observed in participants as a result of participating in the hacka-

thon.

(2) Learning and skill acquisition: This section investigates the influ-

ence of the hackathon on the adept adoption of novel technolo-

gies, familiarity with blockchain technology, enhancement of soft

skills, problem-solving capabilities, and related competencies.

Fig. 1. Collecting and processing data hackathon flows.

Table 3

Collecting data per stage of the hackathon process.

Data collection per stage Stage 1: Stage 2:

Survey 1 was conducted

immediately following

the event’s conclusion

(April 2023).

Survey 2 and Survey 3 were

conducted four months after

the conclusion of the

hackathon (August 2023).

Participants 34 30

Organizers/teaching staff 6
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(3) Ideas and solutions for student creativity: Participants’ attitudes

towards the extent of their comprehension and experience in

applying blockchain technology within hackathon solutions.

(4) Value of the hackathon project (Teamwork on Hackathon Chal-

lenge): Insights into participants’ perceptions of their teamwork

experience while tackling the hackathon challenge and their sub-

sequent dedication to advancing work on the hackathon project.

(5) Satisfaction with hackathon experience (Motivation): Partici-

pants’ attitudes concerning their motivation, post-hackathon par-

ticipation, and the garnered experiential knowledge.

(6) Hackathon as an Opportunity for Ventures: Participants’ post-

hackathon perceptions of hackathons as platforms for cultivating

business ideas, securing internships/apprenticeships, and explor-

ing professional opportunities.

(7) Post-event engagement: This section concurrently assesses par-

ticipants’ satisfaction with post-hackathon activities.

(8) Challenges and frustrations: The final set of questions aims to

unearth potential adverse effects of hackathon participation, such

as a fast-paced and dynamic work environment, challenges from

hackathon regulations, discomfort within team dynamics, and

any shortcomings observed in lectures or mentorship that may

have hindered team performance and led to unmet expectations.

Survey 3: Teachers who participated in the organization and exe-

cution of the bootcamp and hackathon were given this questionnaire

specifically designed to explore and analyze educators’ perspectives

regarding the hackathon-based learning format. To identify the

domains where a hackathon holds an advantage as an informal learn-

ing method, the following aspects were included:

− Cultivating students’ creativity and problem-solving approaches.

− Enhancing specific knowledge.

− Polishing "soft" skills.

− Fostering the development of an entrepreneurial spirit and

appropriate conduct in students.

− Elevating the general quality of solutions.

The questionnaire further addressed the hackathon’s implications

for teaching staff, particularly their receptivity to adopting the hacka-

thon as an educational tool. In addition, the questionnaire aimed to

assess teachers’ propensity to improve their pedagogical approaches

and teaching methodologies and to determine their active participa-

tion in the professional community.

Participants

33 students (hackathon participants) filled out the first question-

naire immediately after the hackathon. Table 4 provides a description

of the research participants.

In Survey 2, 30 hackathon participants from Serbia completed the

questionnaire four months after the final hackathon. Survey 3 was

conducted specifically for the hackathon organizers and the Faculty

of Organizational Sciences teaching staff.

Results

RQ1: willingness to adopt new technical knowledge

Table 5 shows the results of the data analysis from Survey 1,

which examined the hackathon participants’ willingness to adopt

new technical knowledge related to Web3 and blockchain through

hackathon-based learning.

The results show that 88.24 % of participants had no experience

with Web3 and blockchain technology. The highly rated likelihood of

expectation fulfillment indicates that the hackathon participants had

high expectations from participating in the hackathon (rate 4.12).

This demonstrates that they believed that they would get personal

benefits by participating in the hackathon. Additionally, they empha-

sized the importance of the hackathon as a faculty work format (rate

4.36). Participants were highly prepared for engagement in the hack-

athon. Participants highly rated their satisfaction regarding the hack-

athon’s topic of Web3 technology (rate 4.42). The participants

considered the hackathon a crucial way to gain opportunities for

practice and internship and learn how to become a startup. The likeli-

hood that they would repeat their participation in the next

Table 4

Research participants in Survey 1.

General participant’s

overview from the

survey

Description Number Percentage

(%)

Gender Female 16 47

Male 18 53

Other 0 0

Current level of study Master students 9 27.27

Bachelor studies (com-

pleted)

8 24.24

Undergraduate studies 13 39.40

High school 3 9.09

Major field of studies/in-

school

IT (Computer science, e-

business)

30 88.24

Physics 4 11.76

Participant’s preference

of Web3 technology

to use during the

hackathon

Blockchain 27 79.41

NFT 7 20.59

Overview of partici-

pants’ previous hacka-

thon experience

Yes 4 11.76

No 30 88.24

Total 33 100

Table 5

Results of Survey 1.

Survey 1:

Indicator Survey Qs Results

AVG STDEV CI

Expectations The likelihood that the hackathon will meet your expectations 4.12 0.82 0.28

Importance of hackathons at the faculty level How would you rate how important you think hackathons are for students at the faculty level? 4.36 0.70 0.24

Student creativity ideas and solutions How would you rate your understanding of Web3 before this hackathon? 3.12 1.11 0.38

Teamwork Preparation for this hackathon regarding an idea or project 3.70 0.95 0.32

Value of the hackathon project Satisfaction with the hackathon topic and challenge 4.42 0.71 0.24

Hackathon as an opportunity for ventures Importance of hackathon as an opportunity to get an internship 4.26 0.81 0.28

Importance of hackathon as an opportunity to become a startup 4.04 0.94 0.32

Post-hackathon engagement and satisfaction The importance that hackathon organizer should provide a post-hackathon event 4.24 0.66 0.23

How likely is it that you will participate in a hackathon again? 4.42 0.72 0.24
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hackathon was expressed through a high score of 4.42. Additionally,

the participants pointed out that the organizers should enable post-

hackathon events.

RQ2: motivation drivers of hackathon participation

In this part of the research, we specifically focused on examining

the factors that influence the motivation of participants to join and

repeat participation in the next hackathon, as well as the rewards

that encourage the students to join the hackathon. According to the

results, they can be ranked from the most important to the least

important (Table 6). In this sense, 11 possible drivers of motivation

were analyzed, and the participants expressed their opinions about

each motivational factor. The following factors were perceived and

recognized as the most valuable: having enjoyable and fun experien-

ces, improving tech knowledge, and connecting with professionals.

Winning prizes, opportunities for validation ideas (business or tech),

and funding hackathon projects (solution) were rated lowest.

The expressed views regarding the awards suggest that the

rewards are essential but not at the level that is usually assumed.

This may be due to the educational context of the hackathon.

RQ3: post-hackathon effects and attitudes of participants regarding

learning and professional development

Results of Survey 2 show the attitudes of hackathon participants

related to the post-hackathon effects and attitudes regarding learning

and professional development (Table 7).

Regarding the extent to which the hackathon experience affected

technical and innovation skills, participants expressed their opinion

with moderately high values (3.87 and 3.93, respectively). However,

learning new soft skills was rated higher (4.10). After evaluating how

quickly they could apply the acquired Web3 knowledge after this

hackathon, the participants thought the pace was moderate with

noticeable progress. In addition, participants indicated that after the

hackathon, they estimated their understanding of Web3 to be at an

intermediate level.

Regarding the opportunities for professional career development,

all aspects considered received a rating below 4. However, partici-

pants expressed high enthusiasm and willingness to recommend the

hackathon to their peers, leading to the conclusion that they highly

value the overall benefits of the experience. However, the clarity of

the goals set at the hackathon greatly impacts the overall experience,

thereby affecting the frustration among the participants, such as dis-

comfort due to misunderstanding the goals.

The participants’ views on the assessment of motivational triggers

four months after the end of the hackathon are shown in Table 8.

Table 6

Participants’ views on the motivational and rewarding aspects of participation in the hackathon.

Survey 1: Survey Question: How would you rate the importance of what motivates you to participate in hackathons?

Motivational factors: AVG STDEV CI

1 Have an enjoyable and fun experience 4.64 0.49 0.17

2 Improve tech knowledge 4.59 0.5 0.17

3 Connect with professionals 4.57 0.69 0.24

4 Network with like-minded individuals 4.46 0.74 0.25

5 Learn new soft skills 4.27 0.83 0.28

6 Work on real-world problems 4.25 1.11 0.38

7 Employment 4.07 1.11 0.38

8 Internships 4.04 1.19 0.41

9 Validation ideas (business or tech) 3.95 1.05 0.36

10 Win prizes 3.85 1.23 0.42

11 Funding hackathon project (solution) 3.75 1.21 0.41

Perception of rewards as a factor influencing the decision to participate in a hackathon

How important are the prizes or rewards for you when deciding to participate in a hackathon? 3.17 1.27 0.43

Table 7

Results of Survey 2.

Indicator Survey Qs Results

AVG STDEV CI

Learning and skill acquisition Howwould you rate the impact of this hackathon experience on your technical skills? 3.87 0.82 0.29

Howwould you rate if the hackathon provides an environment for learning new soft skills? 4.10 0.88 0.32

How did participating in the hackathon contribute to your innovation skills and knowledge regarding

critical thinking, problem-solving, creativity, adaptability to new situations, and entrepreneurship?

3.93 1.00 0.36

How fast could you implement gained Web3 knowledge and skills after this hackathon? 3.13 0.73 0.26

Student creativity ideas and solutions How would you rate your understanding of Web3 after this hackathon? 3.63 0.72 0.26

To what extent did your team leverage emerging Web3 technologies to develop their solutions? 3.50 1.35 0.48

Value of the hackathon project To what extent did your team’s solution address the problem or challenge presented in the hackathon? 4.30 1.20 0.43

Hackathon as an opportunity for ventures Start with a business idea development 3.90 1.33 0.48

Get internship 3.89 1.20 0.43

Route to employability 3.89 0.77 0.28

Post-hackathon engagement and satisfaction How likely are you going to apply for the next hackathon? 3.53 0.72 0.26

How likely is it that you will recommend your peers to participate in the next hackathon? 4.27 0.78 0.28

Howwould you rate if hackathon organizers should provide post-hackathon events? 3.97 0.82 0.29

Frustrations Howwould you rate the impact of the clarity of the posted tasks at this hackathon on your overall hack-

athon experience?

3.93 0.73 0.26

Table 8

Participants’ views on the motivational and rewarding aspects of

participating in the hackathon four months after the hackathon.

Motivational factors: AVG STDEV CI

Win prize 3.23 1.00 0.36

Importance of acquired knowledge 3.90 0.73 0.26
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Notably, acquiring knowledge is still a more important motivator

than rewards.

A specific segment of the research was devoted to analyzing the

participants’ views about the significant changes in their lives during

the period that passed from the end of the hackathon to the second

survey, which took place four months later (Table 9).

In this context, the aim was to identify the extent to which stu-

dents remained engaged or interested in Web3 technology and

whether and when they shifted their orientations and interests. Only

a few participants got a job related to Web3 technology, which is still

a good result, keeping in mind the share of available Web3 jobs in IT

markets. It is encouraging that many have maintained an interest in

Web3 technology despite their current employment status.

Several notable trends emerge in comparing the research findings

concerning participants’ attitudes just after the hackathon with per-

spectives collected four months post-hackathon. Results are pre-

sented in Table 10.

Most scores obtained in the latter assessment are lower than

those observed in the initial research. One noteworthy deviation is

the participants’ assessment of their understanding of Web3 technol-

ogy, which has increased (from 3.12 to 3.63), confirming the value of

hackathons regarding technical skills. However, the rating of the

hackathon as an opportunity for finding an internship has decreased,

most likely due to the fact that a lower number of participants got an

internship. Furthermore, it is almost universally acknowledged that

hackathons are suitable for startups, while the rating of the likelihood

of participants applying again has declined from 4.42 to 3.53. The

importance of organizers providing post-hackathon events still holds

significant weight, and the emphasis on awards remains, although it

has decreased.

RQ4: teachers’ perspectives on hackathon-based learning

An analysis of teachers’ perspectives was conducted in the third

segment of this research (Survey 3). These insights delve into how

teachers perceive hackathon-based learning, its influence on stu-

dents’ knowledge and experiences, and the implications for teaching

methodologies. Within this context, the teaching staff assessed the

quality of the solutions presented at the hackathon with an average

rating of 4.50. This rating reflects their evaluation of the innova-

tiveness of the proposed solutions. Moreover, the progress made by

students during the hackathon received a rating of 4.00, indicating

substantial advancement.

Additionally, the impact of students’ engagement in the hacka-

thon on their personal development and future academic achieve-

ments garnered a rating of 4.17, signifying a positive effect of the

hackathon on students’ future academic accomplishments. Teachers

with the highest rating of 5.00 emphasized that hackathons offer

valuable opportunities for both students and teachers to expand their

networks and gain visibility in non-academic settings. Furthermore,

teachers highlighted that hackathons play a pivotal role in inspiring

educators to enhance their teaching methods and incorporate experi-

ential learning approaches. They underscored the importance of

ongoing assessment of hackathon outcomes and their impact on the

development of students’ knowledge and experiences, as well as

their influence on teachers’ professional growth. As per the research

findings and the collective insights derived from the teaching staff

concerning the modality of activities akin to hackathons, the follow-

ing aspects of learning are favored:

a. The hackathon format can nurture students’ creativity and

enhance their problem-solving capabilities.

b. Hackathons are seen as conducive to fostering and enhancing stu-

dents’ entrepreneurial mindsets and behaviors.

c. The hackathon format is considered appropriate for promoting

the development of high-quality solutions.

Discussion

Hackathons maintain their foundational focus on technological

innovations. These innovations align with the latest trends in techno-

logical advancements, as emerging technologies can catalyze trans-

formative changes within industries, stimulate economic growth,

enhance the quality of life, and contribute to environmental sustain-

ability when engineered, scaled, and applied responsibly (World Eco-

nomic Forum, 2023). Solutions developed at hackathons can

contribute to solving detected problems in diverse industries. This

extended engagement catalyzes fostering creativity, promoting prob-

lem-solving, and facilitating the implementation of advanced techni-

cal enhancements utilizing state-of-the-art technologies, all while

delivering a viable business concept as a solution. Hackathons entail

the development of holistic solution concepts, wherein the central

objective involves the creation of technology-driven solutions capa-

ble of addressing challenges associated with technology-based prod-

ucts and services, yielding substantial business outcomes and

ramifications in a comprehensive context.

This section presents the theoretical and practical benefits and

implications of hackathons for students and teachers, the post-hacka-

thon events’ role in the entire project, and implications for partners

and other stakeholders. Also, we discuss motivational drivers and

opportunities that hackathons provide for startup orientation, intern-

ships, and career development.

Table 9

What changed in the life of the participants after the hackathon ended.

Survey Qs AVG SRDEV CI

I did not notice any significant changes in my life. 2.63 1.35 0.48

I managed to get a job, but my current job is not

related to projects similar to the ones I worked on

during the hackathon.

2.20 1.35 0.48

I got a job and am now actively working on block-

chain projects.

1.87 1.33 0.48

I am engaged in completely different activities, but I

still find blockchain important and interesting.

3.47 1.20 0.43

I have changed the focus of my interests and am no

longer interested in blockchain.

2.60 1.38 0.49

Table 10

Comparative findings from Survey 1 and Survey 2.

Survey 1 Survey 2

Student creativity ideas and technical solutions How would you rate your understanding of Web3? 3.12 3.63

Hackathon as an opportunity for ventures Importance of hackathon as an opportunity to get an internship 4.26 3.89

Importance of hackathon as an opportunity to become a startup/start with a business idea

development

4.04 3.90

Post-hackathon engagement and satisfaction How likely are you going to apply for the next hackathon? 4.42 3.53

The hackathon organizer should provide a post-hackathon event 4.24 3.97

Motivational factors Win prizes 3.85 3.23
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Implications

Hackathons are widely recognized as a valuable mechanism for

acquiring technical knowledge. These events are focused on software

and hardware development, either using specific technologies or cre-

ating software prototypes (Falk et al., 2022). The outcomes of hacka-

thons can be classified into tangible and intangible deliverables.

Tangible deliverables encompass technical artifacts related to new

prototypes, product features, and bug fixes. Intangible deliverables

signify acquiring knowledge about emerging technologies (Angarita

& Nolte, 2020).

Theoretical and practical benefits for students

From the students’ perspective, hackathons are increasingly being

used in creative work environments to solve problems and create

new products, and even more importantly, to inspire originality, cre-

ativity, and innovativeness and as mechanisms for learning new tools

or skills (Nolte et al., 2018). There are many approaches to the imple-

mentation of hackathons, and they can be used to teach students the

necessary skills and competencies for various fields, mainly software

development (Seidametova et al., 2022), but other areas as well

(Calco & Veeck, 2015).

Within this research paper, the outcomes detailed under the

Learning and skill acquisition indicator demonstrate that participants

highly appraised the hackathon environment as conducive to acquir-

ing technical and soft skills. The hackathon has been recognized as an

effective mechanism for adopting new technologies and IT knowl-

edge. At the beginning of the event, participants rated their under-

standing of Web3 technology as average (3.12), as indicated by the

criteria of Student creativity, ideas, and solutions. Four months later,

when re-evaluating the same indicator, participants rated their

understanding of Web3 technology higher (3.63). Additionally, the

hackathon significantly enhanced participants’ overall innovation

skills and knowledge, encompassing critical thinking, problem-solv-

ing, creativity, adaptability to new situations, and entrepreneurship.

Based on the observed indicator of the section Value of the hackathon

project, which is reflected in students’ attitudes toward their satisfac-

tion with the given topic and tasks, the results indicate that the par-

ticipants highly rated their satisfaction with the topic and tasks of the

hackathon.

Table 11 shows theoretical and practical implications for students.

Theoretical and practical benefits for teachers

The field of education is progressively adopting time-constrained

collaborative events to provide students with practical, experiential

learning opportunities (Byrne et al., 2018). Based on the research

findings and insights from teaching staff regarding the benefits of

learning in the hackathon format, teachers pointed out that the hack-

athon effectively fosters students’ creativity and improves their prob-

lem-solving skills. Teachers underscored the pivotal role of

hackathons in inspiring educators to improve their teaching methods

and integrate experiential learning approaches.

Regarding the indicators Research the new pedagogical approach

and Experiential learning outcomes, teachers emphasized the great

importance of innovation in student solutions, giving it a score of

5.00.

Teachers who actively participated in hackathons consider this

participation significant, which motivates them to improve teaching

methods and experiential learning.

Table 12 shows theoretical and practical implications for teachers.

Post-hackathon events

A crucial determinant of hackathon success lies in the post-hacka-

thon events and opportunities offered to participants by organizers

and partners. It has been underscored that organizations often need

to prepare to leverage hackathons’ outcomes (Temiz, 2021) effec-

tively. Continuation intentions might be directed at different follow-

up activities, including technical continuation activities and activities

related to expanding the reach of a project by attracting funding. Fol-

low-up actions may include creating other forms of communication,

assembling a team to take the project further, or seeking financial

support (Angarita & Nolte, 2020). There is no formula for successfully

implementing post-hackathon activities (Calco & Veeck, 2015).

Post-hackathon events play a pivotal role in influencing the conti-

nuity of hackathon projects. These events may include various incen-

tives such as cash prizes, opportunities to develop winning ideas

further, the provision of additional resources, and the allocation of

time for participants to continue working on their projects after the

hackathon concludes. Additionally, the chance to present ideas to a

specific audience and attract attention and potential funding oppor-

tunities further contributes to the sustained momentum and devel-

opment of projects beyond the hackathon event. These post-

hackathon elements recognize and reward participants’ efforts and

serve as catalysts for the ongoing success and evolution of innovative

ideas generated during the hackathon.

It has been emphasized that careful planning and preparation for

post-hackathon opportunities are crucial, especially for teams identi-

fied with additional potential for further development of their hacka-

thon projects. However, organizers often found themselves

unprepared for the post-hackathon aspects of the event. In this

research paper, findings from survey results indicate that participants

consistently view post-hackathon engagement as necessary and

important, significantly influencing overall hackathon satisfaction.

The post-hackathon engagement and satisfaction assessment

involved participants’ perspectives on the significance of organizers

providing post-hackathon events and the likelihood of participants

applying for subsequent hackathons. In the initial evaluation, partici-

pants highly valued the importance of post-hackathon events and

expressed a strong inclination to apply for the next hackathon (rated

4.42 and 4.24.). However, in the follow-up evaluation four months

later, both criteria received lower ratings, indicating a shift in atti-

tudes over time. The importance of post-hackathon events was still

Table 11

Theoretical and practical implications for students.

Stakeholders Theoretical implications Practical implications

Student - Setting clear goals and expectations: Clear communication of goals ensures

that participants fully understand the purpose of the hackathon and what is

expected of them. This clarity is important to create a focused and produc-

tive atmosphere and align participants with the overarching goals of the

event. Clear objectives provide a framework for participants to structure

their problem-solving approaches, improve their technical and soft skills,

and derive meaningful insights from the hackathon experience.

− Participation in the entire hackathon process: from the preparatory work-

shops to discussions on the motivation to continue the hackathon project.

− Encouraging team members to identify and prioritize their projects’ most

promising or feasible initiatives.
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considered significant but slightly diminished (at 3.97), and the likeli-

hood of applying for the next hackathon slightly decreased (to 3.53).

Therefore, extending the plan beyond the hackathon is recom-

mended, establishing channels for ongoing collaboration, linking

teams with investors, and promoting continued efforts (Pe-Than et

al., 2022).

Table 13 shows theoretical and practical implications for partners

and other stakeholders.

Table 12

Theoretical and practical implications for teachers.

Stakeholders Theoretical implications Practical implications

Teachers - Setting clear goals and expectations: The importance of clarity and explicit

goals in academia ensures that hackathons are effective platforms for

learning, skill acquisition, and achieving meaningful academic outcomes.

- Study and evaluate models of integration hackathons into formal

education.

- Pre-event, during, and post-event discussions:

@ Facilitate discussions on scalability, potential expansions, and long-

term impact.

@ Encourage teams to set realistic goals and allocate resources for future

development.

@ Educate teams on the value of continuous feedback from users, men-

tors, and stakeholders.

@ Discuss potential avenues for resource allocation and partnerships that

can support project continuation.

@ Encourage mentors to support teams in navigating challenges and

making informed decisions.

- Pre-event, during, and post-event discussions:

@ Incorporate sessions during the hackathon that encourage participants

to think about the future development of their work.

@ Conduct workshops or sessions to guide teams in planning the next

steps for their projects post-hackathon.

@ Provide templates or frameworks for project roadmaps, including mile-

stones and timelines.

@ Introduce participants to incubators, accelerators, and funding oppor-

tunities that align with their project goals.

@ Encourage teams to explore collaboration with industry professionals

and relevant organizations.

@ Establish mentorship programs that connect experienced mentors with

hackathon teams.

@ Facilitate ongoing mentorship relationships to provide guidance,

industry insights, and networking opportunities.

@ Implement follow-up initiatives to track the progress of hackathon

projects.

@ Establish communication channels for organizers to stay informed

about project updates and help when needed.

@ Recognize and showcase success stories of projects that have success-

fully continued development.

@ Promote knowledge transfer by facilitating collaboration between par-

ticipants, mentors, and industry experts.

@ Encourage sharing insights, best practices, and lessons learned from

hackathon experiences.

@ Foster a collaborative environment that cultivates a culture of continu-

ous learning within the technology community.

@ Improving reporting on motivation and participant satisfaction:

Enhance reporting mechanisms to capture and analyze participation

and participant satisfaction motivation.

Table 13

Theoretical and practical implications for partners and other stakeholders.

Stakeholders Theoretical implications Practical implications

Partners and other stakeholders − Emphasizing the importance of clarity and setting explicit

goals: Ensures that hackathons are effective platforms for

learning, skill acquisition, and achieving meaningful partner

outcomes.

− Knowledge transfer and collaboration: Facilitate collaboration

between participants, mentors, and industry experts to pro-

mote knowledge transfer. Encourage sharing of insights, best

practices, and lessons learned from hackathon experiences.

Foster a collaborative environment that cultivates a culture of

continuous learning within the technology community.

− Continuous learning and adaptation: Encourage organizers

and participants to stay informed about emerging technolo-

gies and industry trends.

− Performance monitoring and reporting: Encourage stakehold-

ers to monitor hackathon performance and report actively on

achieved results. Emphasize the value of transparent reporting

in showcasing hackathons’ tangible outcomes and impact.

Demonstrate how performance metrics contribute to the con-

tinuous improvement of hackathon initiatives.

− Empowering developers and technology business communi-

ties: Empower developers and technology business communi-

ties by sharing valuable data and findings from hackathons.

Design new hackathons that leverage the latest technology

trends and encourage innovative ideas. Showcase the poten-

tial for developing cutting-edge business models based on the

state-of-the-art technology explored during hackathons.

− Recognition and rewards: Implement recognition and reward

mechanisms to acknowledge outstanding contributions and

innovative solutions. Showcase success stories and the real-

world impact of hackathon projects to inspire future partici-

pants. Foster a sense of achievement and motivation by pub-

licly acknowledging the efforts of individuals and teams.

− Strategic alignment with business goals: Align hackathon

challenges with broader business goals to ensure relevance

and impact.
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Motivational drivers for hackathon participation

Participants commonly attend hackathons based on individual

motivations such as having fun or learning (Angarita & Nolte, 2020).

Students acquire the ability to condense their development process

within a limited timeframe, enabling them to refine their problem-

solving, project management, and prioritization skills. They gain a

vibrant, enjoyable, and immersive learning experience (Nandi &

Mandernach, 2016).

Hackathons provide students an opportunity to meet and create

new links in the IT industry (Pe-Than et al., 2018; Seidametova et al.,

2022). Researchers discovered common goals, such as networking

and learning, when investigating the alignment of goals between

hackathon planners and participants (Angarita & Nolte, 2020).

This research paper delves into the factors shaping participant

motivation and involvement in hackathons, explicitly examining the

role of rewards as motivational stimuli. Noteworthy factors, including

pursuing positive and enjoyable experiences, the opportunity for

technological skill advancement, and networking with professionals,

are particularly valuable. Among these factors, pursuing positive and

enjoyable experiences stands out, with the highest rating of 4.64.

While the importance of rewards is recognized, their impact is less

substantial than commonly assumed. The principal drivers of motiva-

tion continue to be positive experiences, technical learning, and pro-

fessional networking. The perceived significance of rewards implies a

neutral to moderately vital influence on participant attitudes, empha-

sizing their persistent relevance in decision-making. According to

participant evaluation, the motivational factors can be ranked in the

following order:

1. Have an enjoyable and fun experience.

2. Improve tech knowledge.

3. Connect with professionals.

4. Network with like-minded individuals.

5. Learn new soft skills.

6. Work on real-world problems.

7. Employment.

8. Internships.

9. Validation ideas (business or tech).

10. Win prizes.

11. Funding hackathon project (solution).

The significance of rewards and winning prizes decreases over

time.

Opportunity

For participants in a hackathon, there are various goals to con-

sider, especially regarding business and startup potential. One of the

primary objectives could be to build a network of contacts. Some par-

ticipants are eager to start their businesses and see it as a career

opportunity. In contrast, others may want to gain experience and

establish connections before starting a startup. Additionally, some

may view hackathons as an opportunity to gain valuable experience

that could be useful for pursuing a career in a corporate environment

or to apply and test their skills in practice.

As a route to startup

It is generally accepted that hackathons are suitable for startups.

Good examples show that a hackathon could serve as an environ-

ment for incubating startups and creating an MVP (Feder, 2021;

Temiz, 2021) and as a tool for teaching practical entrepreneurship in

academia (Avila-Merino, 2019). Hackathons with a primary goal of

creating an MVP have a place in the corporate setting or environment

(Nolte et al., 2018); in this regard, hackathon projects must be inves-

tor-ready (Calco & Veeck, 2015).

With examples of external practice from the literature and inter-

nal experiences of the implemented Web3 hackathon, we can discuss

whether the hackathon is an opportunity for a startup. It depends on

the hackathon’s design, especially its theme, the challenge set, and

the goals for all stakeholders.

Hackathons are designed to create solutions that are applicable

and sustainable. This means that they provide an environment that

inspires business thinking and ideas by validating assumptions about

the functioning of the solution idea in the pre-incubation and early

development stages of a business. Hackathons encourage participants

to adopt an entrepreneurial mindset and learn about startup princi-

ples. However, additional programs, mentorships, and incubation

interventions unrelated to the hackathon may be necessary for a

more profound and realistic development of startup ideas.

According to the research results, the hackathon was rated an

essential opportunity for the teams to develop business ideas. The

teachers also pointed out that the hackathon is a learning format suit-

able for fostering and improving students’ entrepreneurial thinking

and behavior. In the concrete example of the hackathon that was con-

ducted at the university, the hackathon solution for the given chal-

lenge was created in "closed conditions" without insight into the real

market and user testing. However, the hackathon served as a valu-

able learning environment and platform for simulating the proposed

business solution. It helped participants understand how to create

products and services based on a particular technology.

The indicators Hackathons as an opportunity for ventures and The

importance of hackathons as conception to become a startup were eval-

uated as important for developing business ideas and starting a ven-

ture. The results showed that these indicators stayed mostly the

same, decreasing only slightly from the beginning of the hackathon

to four months later.

Hackathon as an opportunity for internship

In environments where hackathons do not aim to build proto-

types and MVPs, hackathons primarily provide learning, introduce

participants to new technologies, and familiarize them with technol-

ogy application potentials and practical examples. This contributes to

the improvement or development of a set of fresh soft skills, such as

team communication skills, team management, sharing of roles in a

team, presentations, argumentative discussions, and obtaining feed-

back.

In observing the Hackathon as an opportunity for ventures indicator

through the assessment of the importance of hackathon as an oppor-

tunity to gain practice and internships, the participants stated that

this opportunity was slightly reduced after the hackathon.

Hackathon as an opportunity for career development

Hackathons are recognized as a way for universities to introduce

their courses to students and provide them with a platform to show-

case the skills they have learned from these courses. One of the major

benefits of these events is that they serve as a source of recruitment

for research assistantships and lab positions. This helps university

departments take advantage of the participants’ creativity, that can

be utilized to develop apps or web interfaces to support specific

research domains (Nandi & Mandernach, 2016).

Based on the observed indicator, Joining the community of profes-

sionals and mentors, and strengthening their social network, partici-

pants expressed high motivation to join the community,

emphasizing the importance of hackathons in connecting students

with like-minded people. In evaluating the motivational factors for

participation in the hackathon, Connection with professionals and Net-

working with like-minded people were consistently highly rated, and

both served as the most influential drivers of motivation (with an

average score of 4.50). Teachers emphasized that hackathons offer

valuable opportunities for students and teachers to expand their net-

works and gain visibility in non-academic settings. Additionally, the
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hackathon can be used to stimulate blockchain technology adoption

among developers (Stojanovi�c et al., 2024).

Conclusion

Hackathons can help higher education institutions prepare for the

needs of the 21st century. They can improve the effectiveness of edu-

cation by promoting collaborative team teaching, active and partici-

pative learning, and innovative approaches to developing critical

transversal skills. Although the efficacy of hackathons is still under

investigation, especially regarding new and emerging online and

hybrid formats, the demand for this curricular innovation is on the

rise. They are recognized as an effective mechanism for acquiring

new technologies and IT knowledge, which is one of the main moti-

vational drivers for participation in hackathons. In addition, hacka-

thons are a conducive environment for acquiring and improving soft

skills.

Teachers who actively participate in hackathons believe they are

motivated to improve teaching methods and experimental learning

and that this learning format is suitable for encouraging students’

entrepreneurial thinking and behavior. This also means that the

impact and significance of rewards in hackathons are often overesti-

mated.

To sum up, these findings underscore the substantial merits of

hackathon-based learning, demonstrating its potential to enrich edu-

cational experiences, foster innovation, and inspire students and

teachers to excel in their respective roles within the academic land-

scape. Collectively, these insights contribute to a comprehensive

understanding of the benefits and potential of hackathon-based

learning in educational contexts. This research confirms that hacka-

thons are an effective means of introducing new technologies and IT

knowledge, as demonstrated by the positive feedback from partici-

pants with no prior experience in the Web3 technology.

Integrating hackathons into a curriculum will be the subject of

future work. Hackathons are expected to become a part of the “next

normal” university experience. While there is no one-size-fits-all

solution for designing impactful hackathon events, educators are

encouraged to experiment with this emerging pedagogy to challenge

traditional university norms based on the experience of the hacka-

thon case study presented in this article. In line with the hackathon

concept, there is an opportunity to hack the conventional higher edu-

cation model to help develop more creative students, enterprising

mindsets, and work-ready graduates for tomorrow’s world.
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