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Abstract
This study examines the factors that influence the intention and actual use of e-learning in en-
trepreneurship education by undergraduate students. The paper relies on a predictive study design
and the partial least squares structural equation modelling to analyse data from a cluster sample of
599 students from the University of Cape Coast, Ghana. The results demonstrate that all the
independent variables, assessed within a framework of an extended unified theory of acceptance
and use of technology, determine students’ intention to use e-learning in entrepreneurship ed-
ucation. Of particular importance are the preponderant effects of hedonic motivation, facilitating
conditions and social influence on students’ intention as well as the effect of intention and facilitating
conditions on actual use of e-learning. A key implication of the findings is that students’ continuous
acceptance and use of e-learning in undergraduate entrepreneurship course delivery is contingent
upon adequate presence of all the examined predictors of technology usage.
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Introduction

Consistent with the Sustainable Development Goal (SDG) 4 of ensuring inclusive and quality
education for all and promoting life-long learning (United Nations, 2022), electronic learning, also
known as e-learning, online learning or virtual education, has been an instrumental medium of
instruction in bringing education to the door-steps of multitudes. Global enrolment in virtual
education has been increasing at an annual growth rate of 3.9%, since 2010 (Tibaná-Herrera et al.,
2018). Nevertheless, much of the progress in e-learning occurs in advanced countries, especially the
United States of America (USA) where the 2018 International Computer and Information Literacy
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Study shows that 48% of students uses digital media in class daily, compared with the international
average of 18% (Küsel et al., 2020).

Advancements in information communications technology (ICT) have been key in promoting
e-learning in higher education through varied models such as asynchronous, synchronous and
hybrid online education (Fianu et al., 2020; Welsh and Dragusin, 2013). The outbreak of the
2019 Coronavirus pandemic (COVID-19) and attendant school closures in 2020, affecting over
220 million tertiary students, have also accentuated the relevance and adoption of e-learning across
the globe (Liguori and Winkler, 2020; United Nations Educational, Scientific and Cultural
Organisation [UNESCO], 2021; Weldon et al., 2021). According to the UNESCO (2021), the
major impact of the pandemic on teaching and learning in higher education is the increase in online
education, particularly the hybrid mode.

In spite of the reported rise in e-learning in higher education, its adoption in some parts of the
world has been slow due to digital divide as is the case of most sub-Saharan African countries, with
Ghana as no exception, where access to Internet, computers and electricity is a challenge
(Adarkwah, 2020; Karar, 2019). Following the outbreak of COVID-19, the government of Ghana
and educational institutions invested in some ICT infrastructure to ensure continuity in education
through remote teaching and learning for first and second cycle schools, for instance via television
and radio (Tuffour et al., 2021). In Ghana’s higher education sector, several tertiary institutions
including the University of Cape Coast (UCC) also took measures to activate their online learning
management systems (LMS) and have since July 2020 been encouraging e-learning. Stakeholder
consultations also resulted in, MTN and Vodafone, Ghana’s telecommunication giants’ offer of
zero-rated data to users of the LMS (Amponsah, 2021).

As the Ghanaian society gradually transition into a state of accepting the pandemic as a “new
normal” (Agyemang et al., 2021), there is a high tendency for educational institutions to recede to
complete face-to-face (FTF) mode of instruction thereby eroding the progress and investment made
in e-learning. It is, therefore, important that policy makers and practitioners recognise and act upon
the critical success factors for sustainable e-learning in higher education (Asamoah, 2020; Bervell
and Akorful, 2020). In that regard, studies have been conducted on the adoption of e-learning in
Ghana’s tertiary education on pre-service teachers (Buabeng-Andoh and Baah, 2020), post-graduate
students (Asamoah, 2020), students in general (Adarkwah, 2020), faculty (Bervell and Umar, 2017)
and medical students (Yeboah et al., 2014).

There are virtually no studies on the intention, that is the willingness to use, and actual use of
e-learning, specifically the use of online LMS and other online instructional media such as zoom and
Microsoft teams in undergraduate entrepreneurship education in Ghana. Considering the myriad of
factors that could influence the adoption of e-learning in the study of entrepreneurship, this research
relies on an extended version of the unified theory of acceptance and use of technology (UTAUT) to
analyse the antecedents of e-learning in a university-wide undergraduate entrepreneurship course at
the University of Cape Coast (UCC), Ghana. The course had been running via FTF mode since its
inception in 2014 until the onset of COVID-19 that led to a first emergency e-learning experience
in 2020.

The next section of the paper comprises review of the concept of e-learning, UTAUT and related
empirical studies. The remaining sections include the methodology, results, discussions and
conclusions and recommendations.
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Literature

Review of related literature in four main domains informed the design of the research. These are
e-learning, e-learning in entrepreneurship education, the UTAUT and the determinants of
e-learning.

E-learning

Electronic learning, popularly known as e-learning, is a technology-based learning in which
teaching and learning as well as the delivery of instructional information and materials occur via an
intranet or the Internet with the help of the computer and other mobile devices such as laptops and
mobile phones (Basak et al., 2019; Welsh et al., 2003). It encompasses web-based online learning
resources, social networking and multimedia on student laptops and other mobile devices (Trelease,
2016). E-learning can be synchronous or asynchronous as well as hybrid or flipped. In synchronous
e-learning, instructors and learners are present online at the same time for live sessions whereas
asynchronous e-learning relies on ‘pre-recorded’ educational content that is available to learners
anywhere and at any time of the day, potentially from any location (Selim, 2007;Welsh et al., 2003).

Educational institutions may partly pursue e-learning for example through blended learning and
flipped classroom. Blended learning, also known as hybrid learning, is a pedagogical solution that
combines both traditional face-to-face teaching and e-learning (Jones et al., 2007; Pisoni, 2019). On
the other hand, a flipped or an inverted classroom is an instructional approach in which activities
traditionally conducted in the classroom, such as content presentation, become home activities, and
activities normally constituting homework become classroom activities (Akçayır and Akçayır,
2018; Yilmaz, 2019). Yilmaz (2019) reiterate that to effectively apply flipped classroom model,
students should complete the online requirements of the course and they should come to the class
prepared.

E-learning is associated with and driven by inherent benefits such as flexibility, enhanced learner
experience, effectiveness, affordability and promoting life-long learning (Basak et al., 2019;
Weldon et al., 2021). Research shows that where an e-learning environment emphasises learner-
centred activity and system interactivity, remote learners can outperform traditional classroom
students (Bervell and Umar, 2017; Udeozor et al., 2021). Nevertheless e-learning can be costly and
ineffective if the right critical success factors are not addressed in its design and implementation
(Selim, 2007).

E-learning in entrepreneurship education

Researchers trace the advent of e-learning to the 1960s (Naim and Alahmari, 2020; Terry, 2010).
Since then, e-learning has grown in usage in various fields such as business, the military and
education. Nevertheless, Liguori and Winkler (2020) and Lin and Sekiguchi (2020) note with
concern the limited use of e-learning in entrepreneurship education where the FTF instructional
mode takes about 60–80% of time and focus. For instance, a study by Lin and Sekiguchi (2020)
report that a greater percentage of entrepreneurship course instructors in the United Kingdom (57%)
and a relatively lesser percentage in the USA (44.1%) use FTF instruction. Researchers partly
ascribe the situation to contemporary approaches to entrepreneurship education that erroneously
elevate FTF instructional methods above online methods on the assumption that the latter is more
conducive for experiential and practice-oriented teaching and learning (Dhliwayo, 2008; Liguori
and Winkler, 2020; Mensah et al., 2022).

Mensah et al. 3



The emerging literature in entrepreneurship education confirms the universal benefits of
e-learning such as flexibility, enhanced learner experience, effectiveness, affordability and pro-
moting life-long learning to the discipline (Jaziri and Hassen, 2015; Kefis and Xanthopoulou, 2015;
Weldon et al., 2021). Jaziri and Hassen (2015) and Kefis and Xanthopoulou (2015) also add their
voice to the fact that e-learning in entrepreneurship education provides students with the flexibility
of space and encourages collaboration that undoubtedly promotes active as well as constructive
processes through which learners handle available cognitive resources for the creation of new
knowledge.

In order to advance the use of e-learning in entrepreneurship education for higher impact,
researchers are asking for studies that will offer insights into the critical success factors for online
teaching and learning in entrepreneurship education (Liguori and Winkler, 2021; Mensah et al.,
2022). Hitherto, Selim (2007) and Ansong et al. (2017) identified e-learning critical success factors
to comprise four key areas of instructor, student, information technology and university support.
This paper employs the UTAUT to examine student-related determinants of e-learning in entre-
preneurship education.

Unified theory of acceptance and use of technology

The UTAUT, propounded by Venkatesh et al. (2003), postulates that performance expectancy, effort
expectancy and social influence directly influence behavioural intention to use a technology while
behavioural intention together with facilitating conditions directly influence technology use. It
further demonstrates the moderating effect of variables such as age and gender on the relationship
between the determinants and intention and or behaviour (Venkatesh and Zhang, 2010). The
UTAUT is an amalgamation of eight technology acceptance and use theories and models such as the
technology acceptance model (TAM) by Davis (1985) and the theory of planned behaviour (TPB)
by Ajzen (1991).

Comparatively, the TAM, the TPB and the UTAUT illustrate the importance of factors such as
perceived ease of use/perceived behavioural control, subjective norm and facilitating conditions to
the adoption and actual use of technology (Liébana-Cabanillas et al., 2014). However, whereas the
UTAUT treats attitude as an indirect predictor of technology adoption and use, the TPB and the
TAM recognise attitude towards behaviour as a major predictor of intention and actual behaviour.
Venkatesh et al. (2012) introduced UTAUT2 with hedonic motivation, price value and habit as
additional predictors of technology usage intention which resulted in higher predictive power of 56–
74% for behavioural intention and 40–52% predictive power for technology use. Farooq et al.
(2017) and Gunasinghe et al. (2020) also examined personal innovativeness in the use of infor-
mation technology (PIIT) in an extended UTAUT model.

This study employs an extended version of the UTAUT to analyse the preparedness of un-
dergraduate students in the use of e-learning in a university-wide entrepreneurship course at the
university of Cape Coast in Ghana. So far, studies have been conducted on the adoption of
e-learning in Ghana’s tertiary education on faculty (Bervell and Umar, 2017), medical students
(Yeboah et al., 2014), pre-service teachers (Buabeng-Andoh and Baah, 2020), students in general
(Adarkwah, 2020) and post-graduate students (Asamoah, 2020). The studies by Adarkwah (2020)
and Asamoah (2020) were qualitative in nature while the rest adopted the original version of the
UTAUT.Moreover, there are hardly studies on the intention and actual use of e-learning, specifically
the use of online LMS, by undergraduate students taking part in the entrepreneurship course in
higher education in Ghana.
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Closing the research gap is important because entrepreneurship as a course should largely depend
on experiential learning pedagogies which require self-directed and student-centred learning as
opposed to teacher-centred approaches that usually dominate the traditional classroom teaching
method (McFarland, 2017; Secundo et al., 2020). In the next section of the review, we use
UTAUT2 to examine the critical success factors for the acceptance and use of e-learning by
students/learners and relate the salient issues to entrepreneurship education, from which we develop
hypotheses for the study.

Conceptual framework and hypotheses development

According to UTAUT2, performance expectancy, effort expectancy, social influence, hedonic
motivation, price value and habit directly predict technology usage intention while intention to-
gether with facilitating conditions determine actual usage (Venkatesh et al., 2016). Although several
researchers have used UTAUT2 and its various extensions, the design of this research followed the
stead of Farooq et al. (2017) and Gunasinghe et al. (2020) to include PIIT as a possible predictor of
e-learning acceptance and use by undergraduate entrepreneurship students (Figure 1). This is
because in an environment where persons are being introduced to a new technology, their tendency
to independently experiment and adopt new advancements in information technology (IT) could
enhance their usage intention and eventual use of the technology (Farooq et al., 2017). Habit was,
however, not included in this study since the respondents of the study had barely 3 months ex-
perience of blended learning in the entrepreneurship course, thus, providing no strong basis for the
test of habit in this research.

Figure 1. Conceptual framework of the antecedents of E-learning in undergraduate entrepreneurship
education.
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Behavioural intention to use e-learning in entrepreneurship education and actual use of
e-learning are the two dependent variables of the study (Figure 1). In the UTAUT, behavioural
intention refers to the readiness or the willingness to accept, use or adopt a technology (Bervell and
Umar, 2017). Conversely, actual behaviour connotes the use of the technology in the execution of a
primary activity such as consumer purchases and e-learning. Alshahrani andWalker (2017) reiterate
the importance of understanding students’ usage intention as the first step in implementing
e-learning since the success or failure of the system depends on howwell students like it, how easy it
is to use it and how useful it is towards achieving their educational goals. Understanding the
predictors of e-learning is also key because therein lies the critical information that managers need to
lay a sound foundation for effective and efficient implementation of e-learning systems (Asamoah,
2020; Bervell and Akorful, 2020).

Performance expectancy is defined, in the UTAUT, as the degree to which an individual believes
that using a system will help him or her attain job performance (Venkatesh et al., 2003). Within the
context of e-learning, performance expectancy is defined in this paper in relation to students’
conviction about the ability of an e-learning system to facilitate effective teaching and learning.
Venkatesh et al. (2003) note that performance expectancy is a leading predictor of intention to use a
technology. This has been confirmed in several studies such as those by Yeboah et al. (2014) and
Bellaaj et al. (2015). However, Alshahrani and Walker (2017) and Moorthy et al. (2019) did not
establish performance expectancy as the main predictor of students’ intention to use e-learning. This
notwithstanding, because an online LMS should enable students to engage in effective learning, it is
expected that performance expectancy will affect student’s intention to use e-learning in entre-
preneurship education. As a result, it is hypothesised that:

H1. Performance expectancy will significantly influence students’ intention to use e-learning in
entrepreneurship education.

Social influence refers to the degree to which an individual perceives that important others
believe that s/he should use a new system (Venkatesh et al., 2003). There have been mixed results on
the effect of social influence on intention. For instance Ain et al. (2016) and Bervell and Umar
(2017) established the importance of significant others such as university management and peers to
the adoption of e-learning by students whereas contrary findings emerged in studies by Yeboah et al.
(2014), Yakubu and Dasuki (2018) and Abbad (2021). In entrepreneurship education, the role of
social learning in group-based activities is key to developing students’ competencies in areas such as
entrepreneurial team building and entrepreneurial initiative/project (McFarland, 2017; Secundo
et al., 2020). Therefore, it is anticipated in this study that because team work is key to entre-
preneurship education, significant others such as peers and instructors will be a source of motivation
for students to accept and use e-learning (Figure 1). Therefore, it is hypothesised that:

H2. Social influence will significantly affect students’ intention to use e-learning in entrepre-
neurship education.

Effort expectancy is one of the UTAUTconstruct variables that is well-supported in literature as a
key predictor of an individual’s acceptance and use of e-learning in higher education (Alshahrani
and Walker, 2017; Bellaaj et al., 2015; Gunasinghe et al., 2020). However, Ain et al.’s (2016) study
on the use of an online LMS by students did not establish effort expectancy as a predictor of
behavioural intention. Effort expectancy is the degree of ease associated with the use of a tech-
nology (Venkatesh et al., 2016). Venkatesh et al. (2003) in the original version of the UTAUT
observed that the effect of effort expectancy on behavioural intention is stronger for women, older
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workers and persons with limited experience in using the technology. Therefore, as shown in
Figure 1, it is expected that the ability of students to easily navigate through a new learning
management system for an entrepreneurship course is important to their intention to use the system.
Consequently, it is hypothesised that:

H3. Effort expectancy will significantly influence students’ intention to use e-learning in en-
trepreneurship education.

Facilitating conditions refer to the extent to which an individual believes that organisational and
technical infrastructure, such as computers and data, exist to support the use of a technology (El-
Masri and Tarhini, 2017). In the original version of the UTAUT, Venkatesh et al. (2003) noted that
facilitating conditions did not directly predict behavioural intention due to the presence of effort
expectancy in the model, but the conditions together with behavioural intention predicted actual
system use. This has been confirmed in other studies (Bervell and Umar, 2017; Moghavvemi et al.,
2017). Nevertheless, in a comparative study by El-Masri and Tarhini (2017), facilitating conditions
did not increase e-learning adoption in developing countries while it did in developed countries.

Moreover, Surachim et al. (2018), in a related study on using social media to promote student
entrepreneurship, established that facilitating conditions and effort expectancy had the strongest
influence on behavioural intention. This suggests that facilitating conditions could play the dual role
of predicting behavioural intention and together with intention, predict actual behaviour in the
intention of students to use online LMS in entrepreneurship education (Figure 1). It is, therefore,
hypothesised that:

H4. Facilitating conditions will have a significant effect on students’ intention to use e-learning in
entrepreneurship education.

H5. Facilitating conditions together with behavioural intention will significantly influence
students’ use of e-learning in entrepreneurship education.

Hedonic motivation is a UTAUT2 construct variable that describes the fun or pleasure derived
from using a technology (Venkatesh et al., 2012). It is a key predictor of behavioural intention to use
a technology and has been confirmed in related studies for instance by Moghavvemi (2017), El-
Masri and Tarhini (2017), Moorthy et al. (2019) and Gunasinghe et al. (2020) although Ain et al.
(2016) obtained contrary findings. Research by Zhang et al. (2006), Zaneldin et al. (2019), Udeozor
et al. (2021) and Wraee et al. (2021) showed that teaching and learning methods such as interactive
and reflective videos and games generate fun and better learning outcomes among students.
Consequently, it is hypothesised that:

H6. Hedonic motivation will have a significant influence on students’ intention to use e-learning
in entrepreneurship education.

Price value, according to Venkatesh et al. (2012), connotes the cognitive trade-off between
perceived benefits of using a system and the cost of using the system. As a UTAUT2 construct
variable, price value is said to predict behavioural intention to use a technology (Venkatesh et al.,
2012). However, El-Masri and Tarhini (2017) found an insignificant effect of price value on
behavioural intention of university students to adopt e-learning. Ain et al. (2016) noted that students
do not bear any costs in using online LMS and, as a result, price value is usually omitted in research
on LMS use. Although online LMS in Ghanaian public universities are said to be zero rated and
students can access the system in university computer laboratories, students incur the cost of
acquiring personal computers or mobile devices for on and off-campus personal use. Consequently:
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H7. Extended price value will significantly affect students’ intention to use e-learning in en-
trepreneurship education.

Farooq et al. (2017) proposed and confirmed PIIT in an extended version of UTAUT2. They
defined PIIT as an individual’s perceived predisposition towards IT which reflects the tendency to
independently experiment and adopt new advancements in IT. PIIT is close in meaning to computer
self-efficacy which Fianu et al. (2020) explained as the subjective assessment of a person’s skill
level to use a computer to perform a specific task. However, in Gunasinghe et al.’s (2020) study of
academics, PIIT did not predict intention and actual use of e-learning in their professional work.
This notwithstanding, the use of computers and mobile phones are fundamental to e-learning. In this
computer age, although students may be efficacious at these tools, that may not be the case of the
online LMS which they have to operate on their computers and other devices. Without this ca-
pability, students would not be able to initiate e-learning in any course, including
entrepreneurship. Therefore, it is hypothesised that:

H8. Personal innovativeness in the use of information technology significantly predicts students’
intention to use e-learning in entrepreneurship education.

Ultimately, behavioural intention is expected to predict actual usage, as illustrated in Figure 1.
The ability of intention to influence actual use of technology is well-established in literature. All the
preceding studies found intention to have a significant effect on technology use. It is, therefore,
hypothesised that:

H9. Students’ intention to use e-learning in entrepreneurship education will significantly predict
their actual use of e-learning in the education.

The UTAUT takes cognisance of possible moderating effects of age, gender and experience on
intention and actual behaviour (Venkatesh et al., 2012). Nevertheless, such assessment is usually
omitted in several studies such as those by Farooq et al. (2013), Bervell and Umar (2017), Fianu
et al. (2020) and Gunasinghe et al. (2020). That notwithstanding, this study draws upon the
UTAUT’s proposition to hypothesise that:

H10. Students’ gender moderates the relationship between intention and actual use of e-learning
in entrepreneurship education.
H11. Students’ age moderates the relationship between intention and actual use of e-learning in
entrepreneurship education.
H12. Students’ programme of study, as a proxy for experience, moderates the relationship
between intention and actual use of e-learning in entrepreneurship education.

Methodology

Context

The research was conducted at UCC, Ghana. The accessible population comprised 1532 third-year
students, pursuing degree programmes in 37 science disciplines, who registered for the under-
graduate university-wide entrepreneurship course in the second semester of the 2019/2020 aca-
demic year. Per the time-table for the academic year, only students from the sciences were required
to register for the course in the second semester. The semester marked the first major online teaching
and learning experience within UCC after a 3-week national lockdown inMarch and April 2020 and
closure of the University from March to June 2020.
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Teaching and learning followed the hybrid/blended learning approach with options of 50-50 or
70–30% online delivery and FTF delivery, respectively. The course was taught over 6 weeks from
August 2020 to September 2020 to make up for topics that were not treated before the COVID
closure while revision occurred in the last 2 weeks of the semester via FTF. The main online
pedagogical tools were lectures, videos and discussions. The University’s online LMS served as a
repertoire of course materials and other relevant information such as subject-related videos, reading
materials, pre-lecture slides and post online lecture slides. Users of the LMS enjoyed zero-rated
data. Nonetheless, online lectures took place via platforms such as zoom andMicrosoft teams where
users had to purchase data in order to join.

Research design

The post-positivist research paradigm, specifically the quantitative research approach, underpinned
the study due to the deterministic philosophy of seeking to establish the antecedents of e-learning in
undergraduate entrepreneurship education. According to this paradigm, objective reality exists and
it can be measured scientifically through careful observation and facts finding while admitting that
all observations have errors and theories are revisable because researchers cannot be absolutely
positive about knowledge when studying human behaviour and actions (Creswell and Creswell,
2018; Kivunja and Kuyini, 2017). The study followed a predictive cross-sectional design by relying
on the UTAUT to predict the antecedents of e-learning in undergraduate entrepreneurship education
using data collected at one point in time.

A single stage cluster sampling technique was adopted for the study. There were 14 clusters of
entrepreneurship classes handled by various lecturers. Out of this number, six were purposively
sampled based on programme specialisation. The selected clusters comprised 14 disciplines; ex-
amples are biochemistry, molecular biology, mathematics and nursing. The total number of students
in the selected clusters was 676 which is above (Gill et al.’ 2010 as cited in Taherdoost, 2017)
recommended sample size of 248 at 95% confidence interval for a population of 700.

Data collection instrument was a structured questionnaire with adapted UTAUT scales from
several authors including Venkatesh et al. (2012), Alshahrani and Walker (2017) and Farooq et al.
(2017). The UTAUT variables were measured on a scale of 1 (weak agreement) to 7 (strong
agreement). Number of items used to measure performance expectancy were five; effort expectancy:
four; extended price value: three; social influence: five; facilitating conditions: five; PIIT: four;
hedonic motivation: three; behavioural intention: five; and use behaviour: five.

Examples of measurement items for performance expectancy were “I will find e-learning useful
in studying entrepreneurship”; and “using e-learning will enhance my performance in the course”. “I
plan to use e-learning regularly from next semester” is an example of intention measures; and
hedonic motivation was measured with items such as “using e-learning system to study entre-
preneurship will be enjoyable” and “using e-learning system to study entrepreneurship will be very
entertaining”. Data collection took place at the end of the semester in August 2020 with a response
rate of 88.6%, totalling 599 retrieved questionnaires.

Descriptive and inferential statistics, that is mean, standard deviation and PLS-SEM, were used
to analyse the data. The study used PLS-SEM because it is a causal-predictive approach to SEM
which Hair et al. (2019) note as a plus in overcoming the dichotomy between explanation which is
key to academic research and prediction which is the main pre-occupation of managerial impli-
cations of research findings. PLS-SEM is also known to be a reliable means of dealing with
measurement errors and observable variables than first-generation analytical models (Schoemann
et al., 2017).
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Analysis and results

This section comprises the demographic profile of the respondents of the study, assessment of the
measurement model, examination of the structural model and hypotheses testing.

Respondents’ demographic profile

Academic programme, age and gender of the respondents were analysed. Out of the 599 students
who participated in the study, 99.5% were from the sciences as expected, whereas 0.5% were from
the Arts and Social Sciences who trailed in the previous semester or were taking the course because
of deferment. Most of the respondents were studying nursing (21.2%) followed by medical lab-
oratory science (12.2%). The least responses (0.8%) from the sciences came from students studying
fisheries and aquatic science. Males (54.1%) were more than females (45.9%). The mean age was
22.8 at a standard deviation of 2.4. The minimum age was 19 years and the maximum was 38 years.

Descriptive analysis

Descriptive analysis of the nine variables presented in the conceptual framework of the study
(Figure 1) and measured on 7-point Likert-type scales of 1 (minimum score) to 7 (maximum score),
yielded quite low mean values (Table 1). PIIT recorded the highest mean of 4.340 whereas fa-
cilitating conditions (FC) had the lowest mean (2.844). Comparatively, respondents had quite
favourable opinion (M > 4.000) of their PIIT, performance expectancy (PE), effort expectancy (EE)
and hedonic motivation (HM) in the use of e-learning in entrepreneurship education (see Table 1).
Nonetheless, with mean value below the theoretical mean (M = 4.00), respondents had a low
opinion of receiving value for money (PV = 3.147) in using e-learning in entrepreneurship
education.

Respondents also considered expectations of important others (SI: M = 3.406) to be low in terms
of the existence of a psychological contract that would propel them to use e-learning in entre-
preneurship education (Table 1). In addition, they perceived facilitating conditions such as the
necessary e-learning resources, technical assistance and training time to be inadequate. These
findings buttress the quite low intention (M = 3.928) of the respondents to use e-learning. This
coupled with the fact that respondents had barely 3 months official use of e-learning in entre-
preneurship education underscore the low use behaviour (M = 3.546).

Table 1. Descriptive statistics.

Variables # Indicators N Mean SD

Performance expectancy (PE) 5 599 4.308 1.909
Effort expectancy (EE) 4 599 4.278 1.889
Extended price value (EPV) 3 599 3.147 2.005
Social influence (SI) 5 599 3.406 1.905
Facilitating conditions (FC) 5 598 2.844 1.907
Personal innovativeness in the use of IT (PIIT) 4 599 4.340 1.856
Hedonic motivation (HM) 3 599 4.2433 2.0113
Behavioural intention (BI) 5 599 3.928 2.0994
Use behaviour (UB) 5 599 3.546 2.007
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The standard deviations of all the variables were above 1, demonstrating some degree of varied
opinions about the items measured. Nevertheless, the skewness and kurtosis of all the variables were
below ±2, in conformity with acceptable limits of ±2 skewness and ±7 kurtosis (Curran et al., 1996;
Kim, 2013). Thus, the departure of the data distribution from normal was not substantial.

Assessment of the measurement model

The measurement model of the PLS-SEM was reflective. Hair et al. (2019) stress on the importance
of following a four-step procedure in the assessment of a reflective measurement model to ensure
that the model meets all the required criteria for the structural model analysis and hypotheses testing.
The steps are evaluation of the indicator loadings, analysis of the internal consistency reliability,
evaluation of the convergent validity of the various constructs and examination of the discriminant
validity among the constructs.

Researchers recommend indicator loadings above 0.60 although lower loadings can be ac-
commodated depending on the rationale (Afthanorhana et al., 2020). According to Hair et al. (2019),
indicator loadings above 0.708 are recommended as they mean that a construct explains more than
50% of the construct’s variance, thus providing acceptable item reliability. The indicator loadings of
this study were between 0.722 and 0.974 with the exception of three indicators, one each from PIIT,
facilitating conditions and social influence which recorded loadings of 0.400, 0.514 and 0.674,
respectively. All the indicators were maintained since they were all significant (p = .000) at 95% (p ≤
.05) confidence interval.

Internal consistency reliability is an assessment of homogeneity, that is the degree to which items
measure a single dimension (Green and Yang, 2015). In comparison with Cronbach’s alpha,
composite reliability is a more precise measure of reliability as the measures are weighted (Green
and Yang, 2015; Hair et al., 2019). Apart from the composite reliability of hedonic motivation which
was 0.974 (Table 2), the composite reliability of all the other constructs were within acceptable
limits of 0.7 and 0.95 (Ali et al., 2018; Hair et al., 2020). Hair et al. (2020) explain that composite
reliability above 0.95 means that the individual indicators that make up the construct are measuring
the same concept and are therefore redundant and not diverse enough to ensure the validity of multi-
item constructs. Nevertheless, all the indicators were maintained. Afthanorhana et al. (2020)

Table 2. Construct reliability and convergent validity.

Cronbach’s alpha rho_A Composite reliability Average variance extracted (AVE)

Age 1.000 1.000 1.000 1.000
BI 0.928 0.930 0.945 0.776
EE 0.892 0.895 0.925 0.756
FC 0.806 0.837 0.867 0.572
Gender 1.000 1.000 1.000 1.000
HM 0.960 0.961 0.974 0.927
PE 0.908 0.914 0.931 0.731
PIIT 0.723 0.790 0.832 0.570
PV 0.854 0.866 0.911 0.774
Prog 1.000 1.000 1.000 1.000
SI 0.827 0.851 0.877 0.590
UB 0.886 0.894 0.917 0.688
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cautions against the removal of indicators since adding or omitting an indicator in a theoretically-
derived model can modify the nature of a construct.

Convergent validity measures the average variance shared between a construct and its indicators
and it should be 0.5 or higher (Ali et al., 2018; Hair et al., 2020). It shows the extent to which a
construct converges to explain the variance in its items (Hair et al., 2019). The metric for assessing
convergent validity is the average variance extracted (AVE). All AVEs were between 0.570–
0.927 which is an indication of very good convergences of the constructs towards the variances in
their respective items (Table 2).

Assessment of the reflective measurement model should also involve analysis of the discriminant
validity of the constructs. Discriminant validity measures the extent to which a construct is em-
pirically distinct from other constructs in the model. The Heterotrait-Monotrait (HTMT) ratio,
which is an indicator of discriminant validity in the assessment model, should be less than 0.9 for
constructs that are conceptually similar and 0.85 for conceptually distinct constructs (Hair et al.,
2019; Hensler et al., 2015). None of the constructs recorded an HTMT score above 0.85 (Table 3),
thus construct validity was established. In sum, the overall results from the assessment of the
measurement model show that the model was fit for structural model analysis and hypotheses
testing.

Structural model and hypotheses testing

Before assessing the structural relationship, collinearity was examined to ensure that it did not bias
the regression results. Collinearity is the extent to which indicator items are correlated and the metric
for assessing it is the variance inflation factor (VIF) (Ali et al., 2020; Hair et al., 2020). Hair et al.
(2020) stipulate that VIF values above five are indicative of probable collinearity issues among the
predictor constructs. All the indicators had outer VIFs below 5, specifically 1.037 to 2.212, meaning
multicollinearity was not a problem.

The path coefficients of the model (Table 4) were between �0.065 and 0.354 which is an
indication of weak to moderate predictive ability of the constructs. Specifically, the predictor
constructs of behavioural intention to engage in e-learning in entrepreneurship education had path
coefficients of �0.065 to 0.275 while path coefficients of behavioural intention and facilitating
conditions on actual use of e-learning were 0.354 and 0.307, respectively. The closer the path
coefficients are to 0, the weaker they are in predicting the dependent (endogenous) constructs, and
the closer the values are to the absolute value of 1, the stronger they are in predicting the dependent
constructs (Hair et al., 2020).

Examination of the path coefficients in Table 4 demonstrates that all the hypotheses of the study
were supported (p ≤ .05) with the exception of the moderating effects of gender, age and programme
of study on the use of e-learning in entrepreneurship education. However, controlled results
produced a significant effect of gender (p = .035) on the use of e-learning in entrepreneurship
education, thus signalling significant differences between males and females in the effect of their
intention to use e-learning and perceptions of facilitating conditions on their actual use of e-learning
in entrepreneurship education.

Thus, the results of this study show that performance expectancy, social influence, effort ex-
pectancy, facilitating conditions, hedonic motivation, extended price value and personal innova-
tiveness towards e-learning, significantly influence students’ intention to use e-learning in
entrepreneurship education. Consistent with UTAUT2, both intention and facilitating conditions
predict students’ actual use of e-learning in entrepreneurship education. However, age, gender and
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programme of study did not moderate the relationship between the intention to use e-learning and
actual use of e-learning in the entrepreneurship course.

Examination of the path coefficients, which are the beta values (Table 4; see also Figure 2),
reveals that hedonic motivation was the highest predictor of behavioural intention, explaining
27.5% (beta = 0.275) of the variance in intention to use e-learning in entrepreneurship education,
followed by facilitating conditions (beta = 0.307) and social influence (beta = 0.154). On the
contrary, extended price value was the least predictor and explained 6.5% of the variance in

Table 4. Path coefficients and decisions on hypotheses.

Hypotheses Path Beta T statistics p f2 Decisions

H1 PE -> BI 0.114 2.352 .009 0.014 Supported
H2 SI -> BI 0.154 3.402 .000 0.032 Supported
H3 EE -> BI 0.088 1.811 .035 0.008 Supported
H4 FC -> BI 0.238 4.884 .000 0.061 Supported
H5 FC -> UB 0.307 6.544 .000 0.092 Supported
H6 HM -> BI 0.275 5.184 .000 0.077 Supported
H7 PV -> BI �0.065 1.775 .038 0.007 Supported
H8 PIIT -> BI 0.117 3.030 0.001 0.019 Supported
H9 BI -> UB 0.354 7.513 .000 0.120 Supported
H10 Moderating effect 1 -> UB �0.008 0.219 .413 0.000 Not supported
H11 Moderating effect 2 -> UB 0.024 0.663 .254 0.001 Not supported
H12 Moderating effect 3 -> UB �0.027 0.766 .222 0.001 Not supported
Control Gender -> UB �0.060 1.809 .035 0.005 Significant

Age -> UB 0.051 1.317 .094 0.003 Not significant
Prog -> UB 0.016 0.462 .322 0.000 Not significant

Figure 2. Model of the antecedents of E-learning in undergraduate entrepreneurship education.
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behavioural intention. Whereas extended price value had a significant negative effect (p = .038;
beta = �0.065) on intention, all the other predictors of intention were positive. This means that, an
increase in extended price value would reduce students’ intention to use e-learning and vice versa
while an increase in all the other predictors would cause an increase in intention and use of
e-learning in entrepreneurship education.

The coefficient of determination (R2) was analysed in order to establish the predictive ability of
the model. R2 is a measure of in-sample prediction of all endogenous constructs. The minimum
value is 0 and the highest is 1 (Hair et al., 2019; Zhang, 2017). R2 of behavioural intention to use
e-learning in entrepreneurship education was 0.544 whereas that of actual use of e-learning was
0.345 (Figure 1). That is, the model was able to predict 54% of students’ intention to use
e-learning and 35% of actual use of e-learning, in entrepreneurship education, but with small
effect size ( f 2 = 0.007–0.120). The results demonstrate the presence of other underlying factors
that could influence students’ intention and actual use of e-learning in entrepreneurship education.

Discussions

The results demonstrate that all the independent variables, examined within the UTAUT, directly
predict students’ intention to use e-learning in entrepreneurship education while intention and
facilitating conditions also directly predict students’ actual use of e-learning in entrepreneurship
education. Although age, gender and programme of study did not moderate the relationship between
students’ intention to use e-learning and actual use of e-learning in the entrepreneurship course,
controlled results yielded a significant positive effect of gender on the relationship between intention
and actual use of e-learning in the entrepreneurship course.

Findings from this study confirm the significant positive effect of performance expectancy on
behavioural intention as hypothesised in the original UTAUT and subsequent versions, for instance
by Alshahrani and Walker (2017) and Moorthy et al. (2019). However, this study found hedonic
motivation as the strongest predictor of behavioural intention contrary to research by Venkatesh
et al. (2003), Yeboah et al. (2014) and Bellaaj (2015) who established performance expectancy as
the strongest predictor of behavioural intention. Similarly, although this study shows that effort
expectancy had a significant positive influence on behavioural intention, it was not the greatest
predictor of intention as posited by Surachim et al. (2018).

Consistent with Moghavvemi (2017), El-Masri and Tarhini (2017) and Gunasinghe et al. (2020),
results from this research show that hedonic motivation was the highest predictor of behavioural
intention. This may be due to the use of interactive online pedagogies such as videos and discussion
fora in the course; thus, creating a positive experience that could motivate participants to pursue
entrepreneurial opportunities in the future. Previous research shows that interactive and reflective
teaching and learning methods generate fun and enhance entrepreneurial learning among students
(Udeozor et al., 2021; Wraee et al., 2021; Zaneldin et al., 2019).

In agreement with the UTAUT and prior research, for instance by Ain et al. (2016) and Bervell
and Umar (2017), social influence had a significant positive effect on behavioural intention. This
supports the argument of this paper that entrepreneurship education thrives on social learning, for
example in team projects and competitions, and as a result, social influence is key to student’s
e-learning acceptance and usage (McFarland, 2017; Secundo et al., 2020). Results from this study
also support propositions by Farooq et al. (2017) about the important role of PIIT in predicting
students’ intention to adopt e-learning. This contradicts Gunasinghe et al.’s (2020) findings in a
study of academics; thus, highlighting that e-learning antecedents could vary for different
stakeholder groups even in higher education.
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Although facilitating conditions recorded the lowest mean score, the inferential analysis illustrate
them as the second highest predictor of intention contrary to findings from previous studies by
Venkatesh et al. (2003), Bervell and Umar (2017) and Moghavvemi (2017) that did not report
facilitating conditions among the top predictors. However, the finding on low students’ intention to
embrace e-learning in entrepreneurship education suggests a negative net effect between facilitating
conditions on one hand and PIIT, performance expectancy, effort expectancy and hedonic moti-
vation which had relatively high mean scores. Thus, adequate presence of the right facilitating
conditions would boost students’ intention and use behaviour.

Significant negative effect of extended price value confirms UTAUT2’s postulate of the im-
portance of price value to technology usage intention (Ventakesh et al., 2012) among students in a
developing country context. In contrast, El-Masri and Tarhini (2017) discovered an insignificant
effect of price value on students’ intention to adopt e-learning in Qatar and the USA. It could be
argued that although the UCC online LMS was zero-rated, cost incurred by students in acquiring
personal computers and mobile phones, for use at their convenience, as well as data for lectures via
zoom and related platforms, was a deterrence to students’ intention to adopt and use e-learning in the
entrepreneurship course.

This research also validates arguments by Venkatesh et al. (2003) on the ability of the UTAUT to
predict higher variances in comparison to those from other technology acceptance models which
normally fall between 17% and 53%. The extended UTAUT model of this study predicted 54% of
the variance in undergraduate students’ behavioural intention. This percentage is relatively high and
mirrors percentages obtained in other studies, for instance 55% by Alshahrani and Walker (2017)
and 47.7% by Abbad (2021). Nonetheless, for actual e-learning usage, the extended UTAUT model
of this study explained a relatively lower variance of 35% in comparison to 59.9% obtained by
Abbad (2021).

The relatively lower variance in actual use of e-learning in this study points to the presence of
other underlying factors that could influence students’ intention and use of e-learning in entre-
preneurship education. For example, Mensah et al. (2022) in a study on experiential learning in
online entrepreneurship education, found that engagement with real-life experiences provide op-
portunities for students to grasp some entrepreneurial competencies better than online experiences.
Topics like feasibility studies, business planning and innovation, which develop competencies in
opportunity recognition, evaluation and exploitation, might require some offline exposure. This
implies that the hybrid model to e-learning (Pisoni, 2019; UNESCO, 2021) may be a better al-
ternative to entrepreneurship education, post-COVID.

Although the UTAUT posits moderating effects of gender, age and experience (proxied by
programme of study) on the relationship between intention and actual use of technology (Venkatesh
et al., 2003), all the three variables were found to have no significant moderating effect on the
relationship between intention and actual use of e-learning in the entrepreneurship course. Con-
trolled results however indicated a significant positive effect of gender on the relationship between
intention and the use of e-learning in the course, signalling the need to pay attention to gender
differences in the promotion of e-learning in entrepreneurship education.

Conclusions and recommendations

This study sought to analyse the antecedents of e-learning in undergraduate entrepreneurship
education. The rationale for the study stems from disruptions in academic activity in higher ed-
ucation institutions due to the COVID-19 pandemic and the need to adopt e-learning and interactive
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online pedagogical approaches in entrepreneurship education. This study validates the UTAUT
model in the context of entrepreneurship education.

Findings from the study lead to the conclusion that efforts at increasing students’ intention to use
e-learning in entrepreneurship education would require consideration of all the variables in the
extended UTAUT model employed in this study. However, the study establishes a slightly different
dynamic where hedonic motivation takes centre stage, as opposed to performance expectancy and
effort expectancy which usually emerge in literature as the strongest predictors of e-learning. An
implication of this insight is that the use of e-learning in entrepreneurship education would require
time in preparing the system to be interactive. The study also concludes that ensuring the continuous
use of e-learning in entrepreneurship education would require more investments into organisational
and technical infrastructure. Such investments would be useful in facilitating the conversion of
students’ intention into action. Important others such as peers and course instructors are also crucial
to students’ intention to use e-learning in entrepreneurship education as well as gender differences.

It is recommended that e-learning in entrepreneurship education should have systems that le-
verage fun and interactive pedagogical approaches to encourage adoption. This would require
technical support in transforming course contents into interactive activities on e-learning systems.
Since peers played a key role in students’ adoption of e-learning in entrepreneurship education,
project-based learning could be encouraged to foster interactions. Managers of e-learning systems
are also entreated to ensure the presence of the right facilitating conditions, not forgetting the need to
pay attention to gender differences, since the conditions play an integral role in students’ intention
and actual use of e-learning in entrepreneurship education. Subsidised laptops and data packages
would also go a long way to enhance students’ intention and use of e-learning. Students should also
seek training in the effective use of interactive e-learning resources to boost their effort expectancy
and make online entrepreneurship education an effortless learning experience.

A limitation of this study is that the research participants were from the sciences and related
fields. Another shortfall of the study is the absence of statistical comparison between different sub-
samples by gender and study programme. Future studies could focus on non-science students and
students from other levels of education and in other educational institutions. Furthermore, re-
searchers can explore comparative analysis of the antecedents of e-learning in entrepreneurship
education by gender and programme of study. Researchers can also investigate the effects of
e-learning in entrepreneurship education on students’ learning outcomes.
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