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Abstract

Hackathons are growing more virtual, especially after the COVID-19 epidemic started since they
attract many participants at once from different places and time zones. This study intends to
identify factors that influence students’ satisfaction with online hackathon for IT projects. The
study used quantitative methodology and proposed a model. The model was developed using
technology acceptance model variables (perceived usefulness [PU], perceived ease of use [PEOU],
behavioral intention [BI]) in combination with self-efficacy (SE) and satisfaction variables. The
study questionnaire was distributed to 180 university students who have participated in a
hackathon. The results were measured for reliability and validity (Cronbach'’s alpha was used for
reliability while confirmatory factor analysis was used for validity. The hypothesis in the suggested
model were assessed using structural equation modeling technique. The results show that Bl and
PEOU have no influence on students’ satisfaction with using online hackathon for IT projects.
However, it was discovered that students’ satisfaction with online hackathon for IT projects is
influenced by PU and SE. These findings imply that creating online courses that participants
perceive as useful and see themselves as having high SE in their projects will further enhance
satisfaction with online hackathons. It might also encourage and facilitate the use of online
hackathons among students. Universities should routinely provide instruction and advice to
students to help them understand the advantages of online courses. In summary, the research will
be useful to decision-makers and educators in universities to further the integration of online
hackathons for IT projects in the curriculum. Future recommendations should consider the use of
additional technology adoption variables as well as testing the data with a qualitative
methodology.

Keywords: IT projects, online hackathon, COVID-19, technology acceptance model, SEM, self-
efficacy, satisfaction

INTRODUCTION

In recent years, an increasingly common method of
education is online learning due to its flexibility and
accessibility. Particularly widespread are online courses
in the information technology (IT) curriculum, where
students can acquire technical skills without the need for
a physical classroom. The constraints posed by the
worldwide pandemic made the hybrid mode of work
plausible. The academic community was not left behind
as it had to formulate new ways of imparting knowledge
to continue serving the needs of learners (Mendes et al.,
2022). This required educational institutions to transition

to an online learning environment or better known as
emergency remote teaching while balancing learners’
and teachers’ needs without creating excessive friction
for users who are just trying to do their tasks (Lyons et
al, 2021). However, online courses have some
limitations, such as the lack of physical interaction and
hands-on experience. To overcome these limitations,
many institutions organize online hackathon, which
provide students with the opportunity to work on real-
world projects and collaborate with their peers. They
utilized the use of smart applications or e-learning tools
like mobile devices and smart phones for conducting the
learning process. This includes mobile games,
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Contribution to the literature

e Theinvestigation of the impact of variables like as perceived usefulness, perceived ease of use, behavioural
intention, and self-efficacy advances our understanding of the factors that contribute to online hackathon

satisfaction.

e The findings that perceived usefulness and self-efficacy strongly influence students' satisfaction are
valuable for institutions trying to include online hackathons into their curricula to effectively engage
students, particularly in the context of distant and virtual learning environments.

e The findings of this study can be used by educators and instructional designers to construct useful online
courses that raise students' self-efficacy, hence increasing their sense of satisfaction and engagement.

simulations, and gamification. Virtual tutoring, digital
libraries, videoconferencing technologies like Zoom, and
learning management systems are some regular
eLearning tools (Alassafi, 2022).

These smart applications are increasingly used to
raise student learning motivation, promote student
engagement, and increase learning sustainability
(Wiggins, 2016) more effectively. For instance, Almaiah
et al. (2022) reports Saudi universities were ready to
implement mobile learning applications in their study if
they were ready to use m-learning system. In Indonesian
private schools, Natasia et al. (2022) reports teachers’
readiness and positive attitude towards NUADU
platform in the learning process that meet the national
curriculum. Moreover, Bailey et al. (2022) provide
evidence from the viewpoint of the students on the
degree of continued use of Zoom video conferencing
systems for instruction in the post-COVID-19 era. They
suggested that before video conference software was
used in classrooms, teachers and students should have
received thorough training on how to use it. According
to Aldossry (2021) review, the Madrasati Platform will
be the new entry point for all Saudi education beginning
in 2020 for online teaching and learning.

Given the different platforms available to include
students in the learning process, online idea
competitions are being used to tap into the creativity,
talent, and brainpower of millions of online users (Faas
et al, 2019; Gama et al, 2021). This would enable
interaction with other students who have similar
interests, establishing relationships and a feeling of
community while addressing environmental, social, or
professional concerns (Granados & Pareja-Eastaway,
2019; Terwiesch & Xu, 2008). Students can compete for
prizes while working together, having discussions,
exchanging insights, and learning from the collective
wisdom and comments of others (Gama et al., 2018).
There is an increasing demand for research on the topic
of hackathon since they are generally acknowledged as
a source of innovation and because there is still a dearth
of literature discussing how hackathon work and how
they help students come up with ideas, especially for
online hackathon (Happonen et al., 2021; Oyetade et al.,
2022).
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Therefore, this study aims to answer the research
question-What factors influence students’ satisfaction
with online hackathon for IT project? The objectives of
the research are to determine the factors influencing
students’ satisfaction with online hackathon for IT
project as well as develop and empirically test the online
hackathon model.

RELATED WORKS

Hackathons are programming contests, where
competitors work together on a chosen project to create
usable products (Flus & Hurst, 2021; William et al., 2021).
While most hackathons have themes with numerous
areas of focus, some organizers may assign participants
a specific issue to resolve. The skill sets of the organizers
and the significant resources they must devote to the
event's organization, execution, and follow-up
determine the length, scope, and format of a hackathon
(Franco et al., 2022; Medina Angarita & Nolte, 2020).
Hackathons provide students with the opportunity to
develop technical skills, collaborate with peers, and
apply theoretical knowledge to practical problems.

Hackathons have been utilized as an alternative
learning environment for students to perfect new skills
(Fowler, 2016; Nandi & Mandernach, 2016) with reports
that some teachers were using these occasions as part of
scheduled class activities (Horton et al., 2018; Porras et
al., 2018; Uys, 2020). It's thought that using it as an
educational tool could help students practice the four
capacities of experiential learning (Kolb, 2014). The
experiential, interactive, and multiple interactions with
knowledgeable mentors and facilitators are the main
goals of these events. They are increasingly being
utilized to include students in group projects across a
variety of academic disciplines. At these events,
participants will collaborate and form working teams
with the intention of producing concept solutions within
the allocated time with formal presentations of the
solutions, which are then assessed according to their
viability or other factors (Gama et al., 2018; Lyons et al.,
2021). Like any curricular or pedagogical approach, it is
crucial that the rationale for a hackathon be known
before the logistics are considered.
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Table 1. Some of the organized online hackathons events

Author Purpose Goal Date Country Digital platform used
Affia et al. Online cybersecurity ~ Address online education N/A N/A Online videos & instructions
(2022) course issues
Allan et al. Social change &  Youth ideas & innovations to November 4- Philippines Facebook, Twitter, & social
(2022) health improvement address impacts of COVID- December 18 innovation in health
19 pandemic 2020 initiative’s official website
Braune etal. Remote online health Solving challenges & effects April 20,2020 Germany N/A
(2021) hackathon of a pandemic in several
regions of the world
Brereton EU vs. virus project Remote working & education April 24 -26, Europe Slack, Devpost, & Facebook
(2020) challenge 2020
Buchemand  DigiEduHack2021 Online hackathon as a N/A Europe Slack, DigiEduHack2021
Leiba (2022)  (digital education) collaborative & inclusive platform, Zoom, Google
instructional design Meet or WhatsApp, Google
approach Drive, Google Formes,
Microsoft PowerPoint,
Axure, Figma, &
SurveyMonkey
Fadlelmola African genomic Develop data portals for April 2019- Africa Django, Python; CSS & web
et al. (2021) medicine & African microbiomes & June 2020 programming, Java, C++,
microbiome genomic medicine MySQL, & GitHub
Gama (2020) MPLabs COVID-19  Development of pandemic =~ March 17-20, Brazil N/A
challenge solutions that might be put 2020
into effect immediately
Gama et al. Development of Continuously engaged in  November 19- N/A Discord, Google Meet, &
(2021) semester project synchronous group work 23,2020 Slack
Lyons et al. DigiEduHack2020 Reimagine education & November 9- Europe Slack, Facebook, Twitter,
(2021) develop real-world solutions 10, 2020 Zoom, YouTube, &
to advance goal of digital WhatsApp
education ecosystem
Maldonado-  Impact of quantum Generating educational N/A Mexico &  Facebook, Discord, Twitter,
Romo and computing in Latin resources in Spanish Latin LinkedIn, WhatsApp, &
Yeh (2022) America America Slack
Powell etal. Online hackathons for ~Experience programming N/A N/A Google Form, Github,
(2021) newcomers in a first-hand in a collaborative Webinar, Google Cloud,
scientific community environment Zoom, Slack, Discord,
Facebook Messenger,
iMessage, Teams, & others
Ribault etal. Neurorehabilitation Innovation in healthcare October 5-7 N/A Dedicated website & social
(2022) (hacking rehab Lyon) 2020 networks
Steglich etal. Students acquiring Encourage professional N/A N/A Discord, WhatsApp, GitHub,
(2021) core professional development of software Google Drive, Jamboard,

skills engineering students

Trello’s virtual boards,
Figma tool, Photoshop,
React, HTML with CSS, &
VSCode

Originally a physical event, hackathons are becoming
increasingly virtual, especially since the COVID-19
epidemic began as they draw large numbers of
participants simultaneously from various locations and
time zones. This trend is being driven by the emergence
of the platform economy, which is promoting
improvements in online visibility, interactions,
networking structures, and digital collaborations and
provides students with practical and hands-on
experience, which can be beneficial in preparing them
for their future careers (Acciarini et al., 2022; Bolici et al.,
2020). Vermicelli et al. (2021) reports that COVID-19-
related issues are the focus of numerous online
hackathons. In education, these events focus on

universities in several instances (Hossain et al., 2020;
William et al., 2021). However, in a classroom or course
setting, there is not, however, a precise use (Goodman &
Radu, 2020). In any case, there are several online
hackathons that are organized around different themes,
objectives, and sizes to crowdsource solutions to issues
(Table 1).

Online events are expected to continue due to their
special advantages even though in-person hackathons
are becoming more common again following the return
to normalcy after the pandemic (Mendes et al., 2022).
Online hackathons, for instance, might encourage
participation by people who cannot go to a hackathon
location owing to a lack of finances or probable visa-
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related challenges and allow for a speedy setup (Mendes
et al., 2022; William et al., 2021).

The factors that influence online hackathon adoption
may differ from those that influence the adoption of
traditional educational technology. It is necessary to find
what factors influence student satisfaction (SS) with the
use of online hackathon for participants.

Hackathons are a unique form of technology that
requires collaboration and participation from multiple
stakeholders. With the benefits of technology
accessibility and the positive attitude about hackathon
use, it is difficult to refute the premise that technology is
continuously improving education. As the study
examines the role and purposes of online hackathons
and discovers how they foster teamwork and creativity
among students taking an IT project. It follows that the
technology acceptance model (TAM) satisfaction model
is a model that will help the study determine how
students would accept and implement online hackathon
in IT projects. This is because TAM developed by Davis
(1989) to explain computer usage behavior has achieved
wide acceptance and been validated by numerous
empirical studies as an accurate predictor of system
usage and acceptance (Isaac et al., 2018). Despite this
acceptance, it neglects to focus on evaluating technology
usage, such as user satisfaction. Therefore, the purpose
of this study is to propose and verify that TAM can be
employed to explain and predict online hackathons
among students by extending TAM with two factors,
namely self-efficacy (SE), and user satisfaction. This is in
line with other study on TAM that examined whether
TAM is a reliable indicator of user satisfaction with IT in
settings, where usage is required and found it significant
(Han & Sa, 2022; Mather et al., 2002).

CONCEPTUAL MODEL DEVELOPMENT

This section seeks to give a general introduction of
TAM framework and how it is used to research SS in an
online IT project hackathon.

TAM Overview and Its Application to the Study

TAM is a widely used theoretical framework for
explaining how wusers adopt and wuse technology
(Venkatesh & Davis, 2000). In the context of online
education, TAM can be used to research students’
acceptance and use of educational technology and how
some TAM variables influence satisfaction. According to
TAM, perceived usefulness (PU) and perceived ease of
use (PEOU) are significant determinants of users’
attitudes towards technology, which in turn affects their
desire to use the technology (Davis, 1989; Ping & Liu,
2020). The guiding premise of this model states that
when a user is given instructions on how to use new
technology, several factors may influence their decision.
In the context of online hackathon, PU refers to the
degree to which students believe that the technology
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employed in the course improves their learning results.
On the other hand, PEOU describes how much a student
thinks technology is simple to use and understand.
Numerous studies have utilized TAM framework to
study SS in online courses. For example, Anthony et al.
(2022) used TAM to investigate the factors that influence
students’ satisfaction with a blended learning course.
The results showed that PU and PEOU significantly
influenced students” attitudes towards the course and
their satisfaction with it. Similarly, Tawafak et al. (2020)
used TAM to study the factors that influence students’
satisfaction with a massive open online course (MOOC).
The results showed that PU and PEOU significantly
influenced students’ satisfaction with MOOC.

In addition to TAM, other factors such as flexibility of
online learning, computer expertise, usefulness of online
learning have also been found to influence SS in online
courses (Ismail & Mack, 2008; Karim et al., 2021). These
factors may interact with TAM constructs and influence
students’ attitudes towards the technology used in the
course. TAM can be a wuseful framework for
understanding why students may or may not participate
in the event and how satisfied they are with the
experience. To apply TAM in this context, specific
technology being used for the online hackathon would
need to be identified (e.g., a coding platform, a video
conferencing tool, etc.) and gather data on students’
perceived usability and utility. This data can be collected
through surveys, interviews, or observation of
participants during the event. Academics frequently
utilize TAM to assess e-learning systems since it is
arguably the most significant theoretical contribution to
adoption research. Since hackathon is a form of
technology that involves collaboration of stakeholders,
the current study placed places emphasis on the
following five factors: SE, PEOU, PU, SS, and behavioral
intention (BI), as shown in Figure 1. The study outcome
will assist decision makers and stakeholders in coming

Self Efficacy

Perceived
Usefulness

Perceived Ease of
Use

Behavioral
Intention

Student Satisfaction

Figure 1. Proposed online hackathon model (Source:
Authors” own elaboration)
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up with suitable policies regarding the issues of online
mode of learning.

Proposed Model and Hypothesis Development

By gathering data on the identified constructs, one
can gain insight into students” perceptions of the online
hackathon and how it can be improved to increase
satisfaction and participation. The data can also be used
to compare the effectiveness of different technologies
and strategies for promoting student engagement in IT
courses.

Self-efficacy

SE is the belief that one can complete a task and reach
a goal (Bandura, 1977). The likelihood that students will
use online learning platforms as a learning mode has
been proven to be significantly impacted by it (Liaw &
Huang, 2013). Several studies have revealed a
connection between students’ levels of SE and increased
learning outcomes and behavioral retention and that
students are more likely to participate and engage in
hackathons (Byrne et al., 2017; Kienzler & Fontanesi,
2017; Szymanska et al, 2020). Online hackathons
provide students with opportunities to develop
technical skills, collaborate with peers, and apply
theoretical knowledge to practical problems, which can
enhance students’ SE. Research has also suggested that
SE is positively related to students’ motivation and
confidence in their ability to succeed in online learning
(Byrne et al., 2017; Lee & Mendlinger, 2011; Liaw, 2008).
Students who have increased SE are more likely to set
objectives and try to achieve them, leading to increased
engagement and motivation. Moreover, research has
shown that hackathons can help to develop students” SE
by providing them with opportunities to learn and apply
new skills in a supportive and collaborative
environment (Kienzler & Fontanesi, 2017; Szymanska et
al.,, 2020). The feedback and guidance provided by
instructors and peers during online hackathons can also
enhance students’ SE by boosting their confidence in
their abilities. Higher levels of SE in students increase
their likelihood of participating and engaging in online
hackathons for IT projects, which can help them with
opportunities to learn and apply new skills in a
supportive and collaborative environment. In
conclusion, SE is an important factor in determining
students” intention to use online hackathons for IT
projects.

H1. SE significantly influences students’ satisfaction
with online hackathon for IT projects.

Perceived usefulness

The degree to which users believe a technology will
improve their performance, productivity, or goal-
achieving is known as PU (Davis, 1989). Studies have
shown that PU and students’ satisfaction with online

learning systems are positively correlated (Ares Albirru
et al., 2021; Lee & Mendlinger, 2011). It has been found
to  significantly = impact learners” motivation,
engagement, and learning outcomes (Haddad, 2018;
Venkatesh et al., 2003). In education, it is a critical factor
in technology acceptance and adoption and relates to
how strongly students feel that taking part in the online
hackathon would help them reach their objectives or
develop their skills. This construct is closely related to
utility, which refers to the practical value that users
derive from the use of technology (Venkatesh et al.,
2003). In e-learning, PU is critical in ensuring that
learners perceive the technology as relevant and
valuable to their learning experience (Haddad, 2018). To
assess this, you could ask students questions such as
“How useful do you think participating in the online
hackathon will be for improving your coding skills or
help you achieve your career goals?” Online hackathons
have gained popularity in recent years as a means of
providing students with hands-on experience in real-
world problem-solving with PU of hackathons found to
have a big impact on whether or not students intend to
employ this form of learning to accomplish their
learning objectives (Maaravi & Heller, 2021; Oyetade et
al., 2022). Furthermore, PU of online hackathon can
impact students’ engagement and motivation to
participate in these events (Lee & Mendlinger, 2011;
Oyetade et al., 2023). When students perceive online
hackathons as useful, they are more likely to be
motivated to participate and engage in the learning
activities provided by hackathon.

H2. PU significantly influences students’ satisfaction
with online hackathon for IT projects.

Perceived ease of use

PEOU is the extent to which consumers think a
technology is simple to use and needs little effort (Davis,
1989). It is a key determinant of technology acceptance
and use has been identified as an important factor
influencing students’ intention to use online hackathons
as a mode of learning in the field of education. Studies
have shown that PEOU and students” satisfaction with
online learning systems are positively correlated (Al-
Rahmi et al., 2015; Lee & Mendlinger, 2011; Ohliati &
Abbas, 2019). PEOU has been found to have a significant
influence on learners’ motivation and engagement
(Ohliati & Abbas, 2019; Venkatesh et al., 2003). To assess
this, you could ask students questions such as “how easy
was it for you to navigate the coding platform used
during the online hackathon?” or “did you encounter
any technical difficulties during the online hackathon?”
Students who find online hackathons easy to use are
more likely to have a positive learning experience and
report higher levels of satisfaction with the platform.
PEOU is an important determinant of students” intention
to use online hackathons as a mode of learning. When
online hackathons are perceived as easy to use, students
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are more likely to engage with them and have a positive
learning experience. Also, they are more likely to
develop a positive attitude towards using them and
engage in learning activities offered by these platforms.

H3. PEOU  significantly influences students’
satisfaction with online hackathon for IT projects.

Behavioral intention

Bl refers to an individual’'s perceived likelihood or
willingness to engage in a specific behavior, such as
using a particular technology to support their learning
(Ajzen, 1991). This refers to students’ intention to use the
technology used for the online hackathon as a mode of
learning in the future. Identified as an important
predictor of students’ intention to use online hackathons,
it is a key factor that influences SS with online learning
systems. To assess this, you could ask students questions
such as “how likely are you to use the coding platform
used during the online hackathon in the future?” or
“would you recommend this technology to others?”
Studies have consistently shown that there is a positive
relationship between BI and technological acceptance,
including in the context of education (Venkatesh et al.,
2003). Studies have shown that Bl and students’
satisfaction with online learning systems are positively
correlated (Davis, 1989; Venkatesh et al., 2003). When
students have a strong intention to use a technology,
they are more likely to engage in the learning activities
offered by these platforms and have a positive learning
experience (Al Kurdi et al., 2020; Budu et al., 2018; Liaw,
2008). Also, students who intend to utilize technology
more frequently are more likely to see its advantages,
such as improved accessibility and flexibility, which
raises their happiness with the educational process (Al
Kurdi et al., 2020). In addition, a person’s behavior and
intention to use technology might be influenced by the
perspectives and behaviors of peers, teachers, and family
members (Teo, 2009).

Moreover, research has suggested that BI is
influenced by factors such as PU, PEOU, and SE
(Alassafi, 2022; Al-Okaily et al., 2020; Amin et al., 2015).
When students perceive online hackathons as useful and
easy to use and have a high level of SE in using the
platform, they are more likely to develop a positive
attitude towards using them and have a stronger
intention to use them for learning. Furthermore, studies
have found that students’” BI to use hackathons is
positively related to their actual use of the platform
(Maaravi & Heller, 2021; Oyetade et al., 2023). This
suggests that Bl is an important predictor of students’
actual engagement with online hackathons and their use
as a mode of learning. When students have a strong
intention to use the platform, they are more likely to
engage in the learning activities offered by the platform
and have a positive learning experience.
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H4. BI significantly influences students’ satisfaction
with online hackathon for IT project.

Satisfaction

Online technologies have become an integral part of
higher education as they provide a collaborative and
interactive learning environment, and their impact on SS
has been widely studied. SS is a key factor in
determining the quality of education and its
effectiveness. Research has consistently shown that
online technologies can have a positive impact on SS (Al-
Fraihat et al., 2020; Giray, 2021; Gopal et al., 2021). Online
technologies provide students with greater access to
course materials, improved communication with
instructors and peers, and greater flexibility in terms of
time and location (Prifti, 2022; Sun et al., 2008). Students
who use online technologies to supplement their
learning are more likely to report higher levels of
satisfaction with their learning experience (Gopal et al.,
2021). Online hackathons have been found in several
studies to improve SS (Affia et al., 2022; Buchem and
Leiba, 2022). Online hackathons provide students with
the opportunity to engage in real-world problem-
solving, work collaboratively with peers, and develop
technical skills. Students who participate in online
hackathons report higher levels of satisfaction with their
learning experience (Ribault et al., 2022).

Research has also shown that students” intention to
use online hackathons is positively influenced by factors
such as PU of this mode of learning (Affia et al., 2022;
Buchem & Leiba, 2022; Rocha Estrada et al., 2022). If the
online hackathon platform is difficult to use or has
technical issues, it can negatively impact SS and
students” intention to use it in the future. The design and
functionality of the platform should be intuitive and
user-friendly (Rocha Estrada et al., 2022). However, it is
important to note that not all students may be interested
in or suited to online hackathons for IT projects as
students who are new to online technologies may
require additional support and guidance to feel
comfortable and satisfied with the learning experience
(Al-Fraihat et al., 2020). In conclusion, online systems
such as the online hackathon platform have the potential
to positively impact SS and intention to use this mode of
learning. However, their effectiveness depends on
several factors, including students” PU and ease of use,
as well as their individual learning preferences.

RESEARCH METHODOLOGY

Study Design

Data was collected using an online survey in the
current study to collect information from students
learning IT using a quantitative research approach and a
questionnaire. Convenience sampling, a sample
technique that involves including study participants
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Table 2. Research variables

Table 3. Demographic profile

Factors Acronym Items References Category n Percentage
Perceived PU 5 Venkatesh et al. (2003) Gender Male 108 60.0
usefulness Female 72 40.0
Self-efficacy SE 4 Abd Ghani et al. (2017) Age 16-20 26 144
Perceived ease PEOU 4 Venkatesh et al. (2003) 21-25 128 711
of use 26-30 21 11.7
Behavioral BI 4 Venkatesh et al. (2003) Above 30 5 2.8
intention Computer usage Daily 74 411
Student SS 3 Al-Fraihat et al. (2020) Weekly 75 41.7
satisfaction Monthly 15 8.3
Fortnightly 9 5.0
from a target group who are simple for researchers to kit leel \I{\Ion‘; 575 3?696
reach, was used (HR & Aithal, 2022). ICT students from ucation leve YE:; 5 65 3 6.1
South African universities of technology made up the Year 3 a1 18
population. The online system was only accessible to Viegie 4! 19 10.6

students who had already registered for the semester.
All responses were anonymous, and to prevent double
submissions, respondents were only allowed to
complete the survey once. The targeted sample for this
study consisted of 219 university students, but only 180
completed questionnaire. Due to their incompleteness,
39 participant replies were excluded from the study.
Table 2 provides information about the 180 students.

Research Instrument

Based on TAM model modification in Han and Sa
(2022), Table 2 offers five variables that are evaluated on
a five-point Likert scale from “strongly disagree” (1) to
“strongly agree” (5).

DATA ANALYSIS AND RESULT

The data were analyzed using means and standard
deviations to calculate the parameters of normal
distributions using the Jamovi software program,
version 2.2.31. Frequencies and percentages to describe
the respondents” demographic attributes. To determine
if the factor structure can be duplicated in the new
dataset from 180 university students, the confirmatory
factor analysis (CFA) was used. To assess the goodness-
of-fit (GOF) of the model with the provided dataset,
several model fit indices and their associated criteria
were utilized GFI, NFI, TLI, CFI, SRMR, NFI PGFI, and
RMSEA. Following a model fit assessment, we
determined construct reliability (CR) for convergent
validity and average variance extracted (AVE) for
discriminant validity to ensure the values exceed the
minimum criteria (Bagozzi & Yi, 1988; Fornell & Larcker,
1981; Hair et al., 2013). Cronbach’s alpha was used to
assess each factor’s dependability, and it was higher than
the required threshold of internal consistency of 0.7
(Nunnally & Bernstein, 1994). Additionally, structural
equation modeling (SEM) was used to evaluate the
validity of each hypothesis. It also evaluated the validity
and reliability of the measurement model, which were
assessed to ensure good overall measurement model fit
as measured by GOF statistics. GOF model’s overall

performance was assessed to see if it met the standards
established to signify a satisfactory model fit: the
goodness-of fit index (GFI>0.90) (Joreskog & Sorbom,
1982), the norm fit index (NFI>0.80) (Bentler & Bonett,
1980), the Tucker-Lewis Index (TLI>0.90) (Tucker &
Lewis, 1973), the comparative fit index (CFI>0.90) (Byrne
& van de Vijver, 2010), standardized root mean square
residual (SRMR) (Hu & Bentler, 1999) ,and the root mean
square error of approximation (RMSEA) (Steiger, 1990).

Demographic Profile of Respondents

The demographics of the study can be seen in Table
3, where most of the views are skewed to male (60.0%)
to those students aged between 21 and 25 years (71.1%)
and they use the computers regularly: daily and weekly
(82.8%). The academic level of the students who took
part in the study is almost uniformly distributed. Most
students believe they are prepared to use online learning
platforms since they are in IT department and use
computers regularly.

CFA Model Assessment

Before CFA was conducted, the assumptions for
normal distribution were tested and the data fulfilled the
normal assumptions CFA aids in evaluating GOF by
comparing the correlational structure of the data set to a
suggested structure. GOF indices for CFA model are
CFI=0.939, TLI=0.927, GFI=0.990, SRMR=0.052,
NFI=0.956, and RMSEA=0.0705. To guarantee that the
model is considered as a sign of good fit, a CFI value
higher than 0.90 is required. The study’s value of 0.939
denotes a suitable fit. Good RMSEA readings are less
than 0.05. As a result, the sample’s RMSEA score of 0.052
suggests a good fit. GFI index, which measures how well
the proposed model fits the data from this sample’s
observed covariance matrix, is 0.990, with a value of over
0.90 generally indicating good model fit. The study’s
findings show an adequate fit for the model since other
fit indices, NFI and TLI, need to be higher than 0.80 for a
satisfactory match. Table 4 also provides factor loadings
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Table 4. Confirmatory factor analysis output

Factor Items Factor loading AVE CR Cronbach’s alpha
Perceived usefulness PU1 0.87 0.758 0.926 0.884
PU2 0.89
PU3 0.90
PU4 0.82
Self-efficacy SE2 0.93 0.684 0.866 0.829
SE3 0.80
SE4 0.74
Perceived ease of use PEOU1 0.72 0.686 0.896 0.852
PEOU2 0.73
PEOU3 0.94
PEOU4 0.90
Behavioral intention BI1 0.89 0.825 0.949 0.920
BI2 0.92
BI3 0.95
Bl4 0.87
Student satisfaction SS1 0.93 0.748 0.898 0.834
SS2 0.73
SS3 0.92
Table 5. Structural equation modeling output
Hypothesis Dep Pred Estimate SE B z p Outcome
H1 Satisfaction Self-efficacy 0.2418 0.0996 0.2289 2.427 0.015 Supported
H2 Satisfaction = Perceived usefulness 0.2027 0.0776 0.2054 2.611 0.009 Supported
H3 Satisfaction  Perceived ease of use -0.0252 0.0670 -0.0248 -0.376 0.707 Rejected
H4 Satisfaction  Behavioral intention 0.1224 0.0962 0.1291 1.272 0.203 Rejected

and CRs for convergent validity. For good convergent
validity, factor loadings and CR should be more than
0.70. Hence, all the items in this study exceeded the
recommended value showing sufficient convergent
validity. AVE of each factor in Table 4 helps assess the
discriminant validity of this model, which should be
more than 0.50 for acceptable discriminant validity. The
study’s findings demonstrate values larger than 0.60,
indicating good discriminant validity. Cronbach’s alpha
is one of the most well-known internal consistency
estimations and shown in Table 4 displays Cronbach’s
alpha to verify the accuracy of each factor’s measuring
tool. Internal consistency is typically considered to be
strong or exceptional if it is between 0.70 and 0.90. With
values greater than 0.80, all retrieved components show
strong internal consistency.

Structural Model Assessment

The structural model evaluates the hypothesized
associations to support how an online hackathon might
be used to measure SS. Before SEM was conducted, the
assumptions for normal distribution were tested and the
data fulfilled the normal assumptions. The conceptual
model was tested using SEM after CFA measurement
model had been assessed for fitness and the strength and
direction of the association between the constructs had
been established. The model was first assessed for GOF,
and the values are listed as CFI=1.00, TLI=1.00,
GFI=0.995, and NFI=0.994 demonstrating an adequate
measurement model. To guarantee that the model is
considered as a sign of good fit, a CFI value higher than
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.90 is required. The study’s value of 1.0 denotes an
acceptable fit. GFI, which measures how well the
proposed model fits the data from this sample’s
observed covariance matrix, is 0.990, with the study’s
value of over 0.995 generally indicating good model fit.
The study’s findings demonstrate an adequate fit for the
model since the other fit indices, NFI and TLI, need to be
higher than 0.8 for a satisfactory match. These fit indices
demonstrate that the proposed model and the observed
data are well-fit and determined to be within acceptable
bounds as suggested by earlier research. As a result, it
was now possible to use maximum likelihood (ML) as a
parameter to examine the path coefficients of the
structural model. The outcomes of the study hypotheses
tested in the research model to determine the association
between students’ satisfaction in an IT course using an
online hackathon are shown in Table 5 and Figure 2.

Self Efficacy

Student Satisfaction

Perceived
Usefulness

Figure 2. Final model result (Source: Authors’ own
elaboration)
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Hypothesis 1 examined whether SE significantly
influences students’ satisfaction with online hackathon
for IT projects. The result found that SE has a significant
influence on satisfaction with a f-value of 0.2289
(p<0.05). Therefore, hypothesis 1 was supported.

Hypothesis 2 examined whether PU significantly
influences students’ satisfaction with online hackathon
for IT projects. The result found that PU has a significant
influence on satisfaction with a p-value of 0.2054
(p<0.05). Therefore, hypothesis 2 was supported.

Hypothesis 3 examined whether PEOU significantly
influence students’ satisfaction with online hackathon
for IT projects. The result found that PEOU has a non-
significant influence on satisfaction with a f-value of
0.0248 (p>0.05). Therefore, hypothesis 3 was rejected.

Hypothesis 4 examined whether BI significantly
influences students” satisfaction with online hackathon
for IT projects. The result found that BI has a non-
significant influence on satisfaction with p-value of
0.1291 (p>0.05). Therefore, hypothesis 4 was rejected.

DISCUSSION

A conceptual model was proposed in this study to
determine the factors that influence students’
satisfaction in an online hackathon for IT project. It also
proposed how these factors had a relationship with SS.
SEM model was used to objectively evaluate the
perceptual data gathered from the students. The factors
from TAM were integrated with SE and SS in the
hypothetical model to determine the factors that
influence SS. The study reveals digital gap still exist
amongst genders as the view skewed towards males
who have participated in hackathons. There needs to be
more initiatives and engagements to encourage more
females to participates in digital activities. Given that
most respondents are young individuals (aged between
21 and 25), it may be assumed that incorporating the use
of online hackathon for IT projects will be easy and will
lead to higher SE since they are focused and have higher
cognitive  ability to retain information when
participating in hackathon. The results of the survey
provided strong empirical support for two hypotheses
(PU & SE) of the four hypothesized relationships
between the constructs except PEOU and BI factor.
Except for PEOU and BI factors, two of the four
hypothesized relationships between the constructs (PU
& SE) offered significant empirical evidence.

According to the survey’s findings, SE was the largest
factor determining students’ satisfaction and has a very
strong and significant relationship with online
hackathon for IT projects. This is encouraging because
students’ aptitude for using an online hackathon is
unquestionably one of the most significant markers of
profit for both students and wuniversities when
evaluating the worth. This is encouraging because,
students” aptitude for using online hackathons is

unquestionably one of the most crucial indicators of
benefit for both students and universities of online
hackathon. The outcome of this study supports the
findings of Abdallah and Abdallah (2022), which reports
that students’ satisfaction with e-learning was boosted
by SE. These results suggested that the utilization of the
e-learning system can be enhanced if the students
possess enough computer abilities and a healthy
predisposition to randomly communicate with the e-
learning system. Additionally, Al-Fraihat et al. (2020)
research on the impact of SE on satisfaction also
supported the study’s findings.

PU, which was the second-largest factor, was also
found to have a very strong and significant relationship
with students’ satisfaction with online hackathon in IT
projects. This is because usefulness is undeniably
beneficial for both students and institutions when
evaluating the worth of online hackathon (Haddad,
2018; Maaravi & Heller, 2021). The results demonstrate
the value of online hackathons and the growing
adoption of technology by students as a learning tool.
This is consistent with past research, which indicates that
PU has a statistically significant beneficial impact on
educational satisfaction (Abdallah & Abdallah, 2022;
Karim et al., 2021; Oyetade et al., 2022). While Landrum
and Prybutok (2004) asserted that PU has a very
substantial influence on satisfaction, Bhattacherjee
(2001) showed that online banking customers’
perceptions of usefulness had a positive influence their
satisfaction. According to Karim (2011), usefulness has
an impact on consumers’ online buying satisfaction. In
conclusion, educators should aim to design systems that
align with learners’ individual needs and preferences,
while providing high-quality and relevant learning
content. The quality and functionality of the technology
used for online hackathons should also be carefully
considered to ensure that learners perceive the
technology as useful and valuable to their learning
experience. The quality of the learning content, the level
of interaction with instructors and peers, and the
relevance of the hackathon to students” academic and
career goals are all factors that can influence students’
PU of online hackathons.

Furthermore, our research revealed that PEOU has a
nonsignificant impact on SS. The results differ from
those of a prior study by Abdallah and Abdallah (2022),
which found that students’ satisfaction with eLearning
was influenced by PEOU. It appears that students’
perceptions of exerting little to no effort when using
hackathon system do not affect their degree of
satisfaction. One explanation for these findings is that
most university students already have strong
technological skills, making it simple for them to pick up
any new system. This may result in students not feeling
all that appreciative about learning the features and
functionalities of a new system. According to Agrebi and
Jallais (2015), user satisfaction was favorably influenced
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by PEOU in a study on smartphone purchases. PEOU
has been linked to higher user satisfaction in several
earlier research (George & Kumar, 2013; Ohliati &
Abbas, 2019). However, this study found a non-
significant relationship with SS. Thus, H3 was not
supported. Designing user-friendly e-learning platforms
with clear feedback and instructions should be a goal for
educators. Quality of technology used in e-learning
should also be considered to ensure that learners have a
positive experience and are motivated to continue using
the system.

After examining the impact of Bl on SS (H4), the
study concluded that BI had no positive impact on
students’ satisfaction. The perceived willingness or
openness of students to engage in a certain behavior,
such as leveraging the technology behind an online
hackathon to assist their learning, does not appear to
affect their level of satisfaction. It is impossible to
overstate the value of objectivity in the usage of modern
technologies (Davis, 1989). However, this study found a
non-significant relationship with SS. Thus, H4 was not
supported. Educators should aim to design e-learning
systems that are perceived as useful and easy to use to
increase learners’ intention to wuse them. DPeers,
instructors, and family members can also be influential
in shaping learners” BI to use technology in education.

Due to students” PU and SE ideas, it's possible that
learning will continue to use online resources in
combination with traditional classroom settings until the
right programs and tools are put in place for ease of use
of these online systems as students who find online
hackathons easy to use are more likely to have a positive
learning experience and report higher levels of
satisfaction with the platform. Also, when students have
a strong intention to use technology, they are more likely
to engage in the learning activities offered by these
platforms and have a positive learning experience. The
study places significance on structural equation analysis’
main contribution to the development of academic
methodologies. The model is accurate and reliable based
on model validity and measurement items.

CONCLUSIONS

This study integrated TAM with two other variables
SE and SS to develop an online hackathon model that
could be used to explain why students are satisfied with
using online hackathons for IT projects. SEM and path
coefficient correlation were used to test the validity of
this model. The study found that PU and SE were the
main variables that influence students” satisfaction with
online hackathons for IT projects. This study is
comparable to one by Han and Sa (2022) who found that
PU of online courses had a favorable impact on academic
satisfaction. The benefit results of this study were in line
with earlier studies on the utilization of hackathons by
university students in the context of software
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engineering education (Porras et al, 2019), open
innovation and crowdsourcing (Temiz, 2021), IT
programming (Oyetade et al, 2022), marketing
education (Calco & Veeck, 2015), and health education
(Kienzler & Fontanesi, 2017). This study strengthened
the importance of understanding students’ satisfaction
with online hackathon for IT project and contributed to
the body of knowledge in this area. Hackathons are one
method to ensure that higher education is more future-
ready for the demands of the twenty-first century
learners as they allow educators to place a higher
emphasis on collaborative team-teaching, active and
participative learning, and creative method for the
growth of academic and cognitive skills. Hence,
educators develop curricula and implement strategies to
increase the use of online hackathons while also serving
as a beneficial direction for further study. The need for
educators to be more knowledgeable about how to
maximize the pedagogical potential of new online and
hybrid learning settings will increase as the demand for
this curricular innovation seems to be expanding as well
as invite educators to experiment with this new
methodology to go against the grain of established
academic norms for today’s students to become more
imaginative, enterprising, and future graduates who are
prepared for the workplace of tomorrow. There is likely
to be increased attention given to how new digital
technologies can be used to support mass pedagogy and
more efficient and automated forms of teaching, learning
and assessment. The employment of new digital
technologies to promote mass pedagogy and more
effective and automated teaching, learning, and
evaluation methods is likely to receive increasing
attention in the future. Therefore, policy makers and
educators need to consider the benefits of online
hackathons to further the integration of online
hackathons in the curriculum. The university’s
administration is encouraged to set up the necessary
infrastructure for platforms using online technology.

For online hackathons to significantly boost the level
of online interaction, future study should investigate
integrating fundamental 4IR technologies (such as
virtual reality, augmented reality, and digital twins) to
expand the potential for interactions between teachers
and students that will improve learners’ satisfaction
with online courses.

Research Limitations

Future research is made possible by the study’s
limitations. Firstly, students from universities made up
the study’s participants. Therefore, the research should
be extended to high school students and other levels of
education who have participated in hackathons to
generalize the study’s findings and see whether the
results can be replicated. Secondly, the quantitative
methodology utilized in this study focused on collecting
data from closed-ended questions, limiting the depth of
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understanding. It is important to follow up the study
with qualitative research to confirm the result.
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