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Abstract

The purpose of this research was to investigate the key factors that influence behavioral
intention to adopt MOOCs. The study was conducted in three countries namely, Poland,
Thailand, and Pakistan. The study was considered significant considering the advance-
ments in technology that have had an unprecedented impact on education, and the need to
conduct learning online due to the COVID-19 to pandemics. The research adopted the Uni-
fied Theory of Acceptance and Use of Technology (UTAUT2) and extended it by including
other variables including culture, social distancing, and absorptive capacity. The study was
conducted using the quantitative methodology, where the data was collected using a struc-
tured questionnaire. The data was collected from a sample from each of the three countries,
and sample sizes were 455, 490, and 513 for Poland, Thailand, and Pakistan respectively.
The data were analyzed using Structural Equation Modeling (SEM) and multi-group SEM
analysis. The results of the study indicated that effort expectancy and culture significantly
and positively influenced behavioral intention to use MOOCs in all three countries. As well,
absorptive capacity is mediated significantly by performance expectancy and effort expec-
tancy. Facilitating conditions have a significant influence on MOOCs in both Thailand and
Pakistan. Social influence has a significant influence on behavioral intention to use MOOCs
in Thailand, hedonic motivation and price value have a significant influence on behavioral
intention to use MOOCs in Poland, and the habit has a significant factor in Pakistan. The
keys aspects influencing behavioral intention to Use MOOCs were different in Poland, Thai-
land, and Pakistan, in various factors which are performance expectancy, social distancing,
price value, facilitating conditions, and social influence. The research recommended that it
is important to evaluate the situation and prevailing conditions of the concerned country,
before implementing the MOOCs and the associated online learning practices.

1. Introduction
1.1. Massive Open Online Courses (MOQOCs)

Advancements in technology have had an unprecedented impact on education. The Massive
Open Online Courses (MOOCs) is one of the technologies supporting free learning and
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education through the internet. MOOCs involve web-based learning programs designed to
accommodate large numbers of geographically dispersed students in distance education.
MOOC:s work by offering an online course to students through the internet [1]. Learning
through the internet contains the traditional learning materials that are made accessible online
in recorded lectures, course readings, interactive learning modules, online examinations, and
online student interaction forums [2, 3]. Initially, MOOCs programs were used as open educa-
tional resources (OER) and were not designed to offer academic credits. However, with the
advent of the coronavirus pandemic and the need for social distancing, many learning institu-
tions have taken up the idea to offer educational programs in public schools and undergradu-
ate degree programs [4, 5]. The MOOC:s have a different approach from the previous online
learning programs as it is free and available for anyone to enroll. The development of MOOCs
has led to various benefits in learning, including the transformation of higher education for a
public good. The educational programs also contribute to the increased opportunity for open
connection with global learners.

Educational institutions and universities majorly provide massive Open Online Courses.
However, various other entities, including corporate organizations, also offer MOOCs to
improve careers and support continuous learning. The term MOOC was first coined in 2008
by the University of Prince Edward about free courses from the institution that promoted con-
nectivity and knowledge sharing. Over the years, MOOCs have developed to include other
forms referred to as cMOOCs and xMOOC:s [6]. The cMOOCs are massive open online
courses that focus on shared interests among an organized online community of learners. The
participants’ interests share knowledge in a particular content area. The xMOOC:s, on the
other hand, are massive Open Online Courses that are centered on tutors. The xMOOC:s are
centered on the professor and focus on the duplication of knowledge. MOOC: are provided
online by various platforms. Some of the common providers of MOOCs include Coursera,
Udacity, and edX. The online MOOC:s providers collaborate with learning institutions, includ-
ing universities and colleges, to provide free online courses; however, some charge a small fee
for certification purposes.

Inferring from research on the benefits of MOOC:s to students [7], the study indicates that
the programs offer a variety of courses that students may not be able to enroll in at once due to
the tight college schedules. Learning institutions may not offer all the courses that students
may be interested in, and this is where the MOOC:s can help. Similarly, the MOOC:s offer
access to learning materials to a diverse range of learners, and this offers an opportunity for
students to learn from their peers around the world, especially through the cMOOCs. How-
ever, also, there are various challenges for students associated with the use of MOOCs. Gore
articulates that courses requiring thorough discussions, the process of discussions can be chal-
lenging as the students come from different regions around the world speaking different lan-
guages. Also, due to the large number of students in the course classes, the learners can lose
attention in learning [8, 9].

During the COVID-19 pandemic, the new education system of MOOCs and its use has
become increasingly popular. Many universities have taken their learning programs online, in
addition to establishment of many MOOC:s platforms. MOOC: are associated with advantages
such as flexibility, diversity, free access, and convenience. However, the new education system
is associated with high dropout [10]; resistance and fear to the adoption of new technology;
and is considered as a disruption to the traditional learning setup. As well, MOOCs requires
high level of technology and skills knowledge. Therefore, it is not clear what factors actually
could drive towards its adoption, and how each factor influences the behavioral intention to
adopt MOOC:s. This research, as a result, is geared towards addressing this research gap. This
research gap is addressed by two research objectives, (1) to determine the factors influencing
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the behavioral intention to use MOOC:s in Poland, Thailand, and Pakistan, (2) to compare
these factors among the three countries.

1.2. MOOC:s in Thailand, Pakistan, and Poland

The use of MOOC:s has increasingly been popular in the past decades since its development in
extending online learning to diverse areas around the world. Countries have adopted MOOCs
in Asia, Europe, and the USA. Thailand is one of the countries in Asia that has adopted the
development of MOOC:s to promote digital learning as well as developing digital learning stan-
dards to ensure educational quality assurance in Thailand. The MOOC program in Thailand
was launched in 2017 through the Thailand Cyber University project (TCU) under the office
of the higher education commission. The government sponsors the program through the min-
istry of education; thus, the courses offered are all free. The country also introduced other
forms of MOOC:s, including the CHULA MOOC, KMITL Learning Intelligence X, MUx, and
SkillLane [11, 12].

In Pakistan, the use of MOOC:s to access diverse higher education courses has not been
extensively adopted. In 2018, the government of Pakistan conducted a feasibility study through
the ministry of education, where the results indicated the need for financial collaboration to
ensure a 10% growth in the education sector [13]. Currently, the Allama Igbal Open University
and the Virtual University of Pakistan are the only learning institutions that have adopted the
use of MOOC:s to offer free online courses in Pakistan. However, the country poses a potential
growth in the use of MOOC:s in future online learning due to the increasing number of higher
learning institutions offering distance education programs. Similarly, the country has a rapidly
growing population, with many youths indicating an unprecedented interest in MOOCs pro-
vided by international platforms, including Coursera and edX. The programs in Pakistani,
however, need to the refined and aligned with the quality-based MOOCs [14].

Poland is the other country in Europe that has increased MOOCs adoption in offering free
higher education courses. The development of online learning in Poland has undergone sev-
eral stages over the years. For instance, MOOC courses were initially provided by stand-alone
universities in the country [15]. However, in 2018, there was a huge change in the Polish
MOOC:s platforms to include a nationwide MOOC platform called Navoica. The name
Navoica is about the first Polish university student. The ministry of science developed the
Navoica MOOC project in Poland, and higher education offers free educational courses to
numerous users in the country [16]. Similarly, over 30 universities and other learning institu-
tions have adopted the Navoica program serving over 30,000 registered users from around
Poland [15]. Currently, the Navoica MOOC platform in Poland has managed to offer free
online courses to over 12500 users who have received certificates of completion.

Though there is evidence that MOOC:s has been adopted in the three countries of Poland,
Thailand and Pakistan, no hard research exist on how various factors influences its adoption
in each country individually and in comparison. The unexpected disruption of education sys-
tem by the COVID-19 pandemic forced classes to go online on a short notice. Therefore,
MOOC:s adoption is a major educational response to the Pandemic. Therefore, evaluating the
rate of MOOCs adoption was good, but investigating the factors determining its adoption is
vital. Considering the three countries difference in culture and education system, this study
compared the findings among themselves.

1.3. MOOCs in COVID-19 pandemic period

The COVID-19 pandemic continues to inflict severe consequences on the global economy and
other sectors, including the education sector [17-19]. With the shutting down of many
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economic sectors such as the travel industry, the limitation of movement in many countries
led to a massive loss of jobs [20]. Many of the individuals who lost their jobs felt that they
would need improvement in skills to get hired in similar positions they held before the
COVID-19 pandemic. As such, there was an increased enrollment in online classes through
the Massive Open Online Classes (MOOCs). A high number of enrollments for the MOOCs
courses during the COVID-19 pandemic was witnessed in provider platforms such as Cour-
sera and Udemy. Among the individuals with high enrollment to the MOOCs programs dur-
ing the Coronavirus pandemic involved people younger than thirty years and were likely to
have advanced degrees. The need for enrollment thus involved advancements in skills [21].

According to Impey and Formanek, the enrollment in MOOC:s courses through the Cour-
sera platform during the COVID-19 period skyrocketed to approximately 640% by mid-2020.
The increase in enrollment was in part driven by Coursera’s provision of free access to over
3800 courses from the various university partners [22]. Udemy is the other MOOC:s provider
that saw a significant surge in enrollments during the COVID-19 period. Inferring to [22],
there was an applicated 400% surge in enrollment on the Udemy platform for the MOOCs
courses in 2020. The increase in the MOOC:s enrollments at the platform was driven by the
increased lockdowns around the world in the bid to curb the spread of the COVID-19 pan-
demic. The largest number of enrollments to the MOOCs courses during the COVID-19 pan-
demic was from the developing countries in Asia, including India and Thailand. However,
many of the individuals that enrolled for the MOOCs courses did not complete their courses.
The reason for the high number of individuals who did not complete the courses was due to
the amount of time for the courses and returned to normal in various regions with the intro-
duction of COVID-19 vaccinations. Many courses under the MOOCs program take up to
three years to complete.

Various motivations led to the surge in MOOC:s enrollment during the COVID-19 pan-
demic. Inferring to [23], many individuals enrolled for the online classes through the MOOCs
due to the perceived benefits in improving their skills and the chances of getting new better
jobs. Also, the increase in MOOCs enrollment during the pandemic period was due to the free
nature of the courses offered online. Many of the learners from the developing countries were
unable to afford the formal education for the courses in established learning institutions; thus,
the MOOC:s courses came as an alternative to certification their courses of interest.

2. Materials and methods

This study was approved by the Research Ethics Committee of The Management Faculty, Cze-
stochowa University of Technology, Poland with reference number EC-CZE_20_09. The Eth-
ics Committee certified that the study protocol was in compliance with the Declaration of
Helsinki, ICH Guidelines for Good clinical practice, and other international guidelines for
human research protection. We confirm that the informed consent was obtained voluntarily
from all respondents. No information that can identify respondents was included in the ques-
tionnaire. They also had the option not to answer any question they feel infringe on their pri-
vacy. Participants were assured of confidentiality of any freely provided information in the
course of this study with respect to any information that may expose their identity. Consent
was given in oral and/or written form.

2.1. Theoretical literature

The massive open online courses (MOOCs) present a new trend in higher education learning.
The programs present various benefits for the learners, including flexibility in course learning
and availability of affordable learning through the free courses. The adoption of the MOOCs
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programs continues to increase, especially in developing countries, including Thailand, Paki-
stan, and Poland. However, the key determinant to the success in the adoption of MOOC:s is
hinged on the students’ levels of acceptance of the learning technologies. Thus, the analysis of
the student acceptance in the use of MOOCs can be achieved through the use of the unified
theory of acceptance and use of technology (UTAUT2) model [24].

2.1.1. Unified Theory of Acceptance and Use of Technology (UTAUT2). The MOOCs
programs are a new concept in higher education learning and are increasingly becoming sig-
nificant in the access of education around the world. Understanding the behavior intention to
adopt the MOOCs technology programs is thus vital in ensuring the increased adoption
among developing countries such as Thailand and Pakistan. The Unified Theory of Accep-
tance and Use of Technology (UTAUT2) model can be used to analyze the factors influencing
MOOCs’ technology acceptance [25-30]. The theory explains the individual’s intentions to
use the technologies as well as the subsequent usage behavior. There are various key constructs
under the UTAUT?2 model that can be used to analyze the behavior intentions of users and the
usage behavior of the MOOCs programs.

2.1.2. Behavioral intention to use. The behavioral intention to use involves the motivat-
ing factors that influence an individual’s behavior towards particular actions. Under the
UTAUT?2 theory of behavior, a high likeliness of behavior performance exists where there is a
strong intention to perform. The theory considers behavior a being subjective and that indi-
viduals are likely to perform particular behaviors where there is the belief that the behavior is
approved by the majority [31-33]. The UTAUT2 construct of behavioral intention to use can
be applied in the analysis of MOOCs adoption in countries such as Thailand, Poland, and
Pakistan. The increased approval of use by peers, friends, and family has a high likelihood of
influencing positive behavior towards the use of MOOC:s in these countries.

2.1.3. Performance expectancy. The performance expectancy under the UTAUT?2 theory
involves the level to which individuals perceive a particular technology can help them attain
improved performance in their activities. The construct of performance expectancy can be
used in the analysis of the adoption of MOOC:s in developing countries. With the advance-
ments in technology, the use of e-learning continues to grow as a medium of communication
and learning in Pakistan [34]. The growth in the use of MOOC:s is thus likely to be viewed as a
means to enable the students to achieve their learning interests at a cheaper cost. In under-
standing the levels of adoption of the MOOC:s, there needs to understand the extent of perfor-
mance expectancy of the learning technologies to the users.

2.1.4. Effort expectancy. The construct of effort expectancy under the UTAUT2 model
refers to the degree of belief that the technology under use will be easy to use and effortless.
The MOOC:s programs are offered through online technological platforms. Thus, understand-
ing the adoption of MOOC:s by users, including tutors and students, should be based on the
expected ease of use of the technological platforms [35]. Advancements in technology differ in
different countries. In developing countries, the ease in use of technology can include the avail-
ability of communication technologies and the complexity of use of these technologies and
their applications in systems performance [36]. Where there is a high level is the ease of use of
technology, there is a likelihood of increased behavioral intention to use the MOOCs
programs.

2.1.5. Facilitating conditions. The concept of facilitating conditions is a UTAUT2 con-
struct that links the individual’s behavior actions to the perceptions of the available resources
and support for a particular behavior. In the analysis of the key aspects that influence the
behavioral intention to use MOOC:s, the concept of facilitating faculties explains how the avail-
able technical infrastructure can sway the intention to use MOOCs. The MOOCs are provided
through online platforms, which include the use of the internet, websites, computers, and
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supporting learning institution’s infrastructure [37]. The facilitating conditions affect the
behavior of the use of the technologies directly. Thus, where there are high levels of facilitating
conditions, there will be a great behavioral influence towards the use of MOOCs programs by
both students and tutors. However, the facilitating conditions vary from one country to
another; and in this case, the facilitating conditions to influence behavior towards the use of
MOOCs may include training and other technological applications.

2.1.6. Social influence. Social influence is the other construct of the UTAU2 theory
model that links behavioral intention to use with technology’s perceived importance to others.
The concept is based on the views and recommendations of others on a particular technology
that can influence an individual’s intention to use the technology. Often, the insights of other
individuals, including family, friends, and peers, play a vital role in the adoption rates of
MOOC:s through the belief that they should use the technology, too [38, 39]. A positive social
influence on the use of the MOOCs based on the ease of use and the expected benefits plays a
positive role in influencing users to use the technologies. Users who believe that important
people in their social cycles support their use of MOOCs are more likely to have a high inten-
tion of use of the technologies. However, the intentions to use are less to be influenced by indi-
viduals who perceive the use of the MOOC:s as not supported by among their social networks.

2.1.7. Hedonic motivation. Hedonic motivation is another construct of the UTAUT2
theory that links the behavioral intention to use with the perceived pleasure and enjoyment
that is derived from the use of a particular technology. According to Lowry and colleagues
[40], technological hedonic motivations include fun, pleasure, and excitement. In their study,
the authors articulate that there is a positive influence on behavior towards intentions to use
where there is perceived enjoyment of a particular technology. The aspect of hedonic motiva-
tion is thus a key determinant in the understanding of the influences of behavioral intention to
use MOOGC:s [41, 42]. For instance, where individuals perceive the use of MOOC: as being
easy and enjoyable, there is a positive influence on the intention to use the massive open online
courses [43, 44]. However, the intention to use the MOOC:s is minimal in individuals who per-
ceive the use of the online technologies supporting the MOOC:s as not exciting and enjoyable.

2.1.8. Price value. The other construct under the UTAUT?2 theory used to explain the
behavioral intention to use includes the price value. Price value refers to the cognitive trade-
offs by users between the perceived benefits of using a particular technology and the cost
involved in the use of these technologies. The price value under the UTAUT?2 theory involves
the quality, cost, and price that are likely to influence the user’s intention to use a particular
technology [45]. Thus, in the analysis of the adoption of the use of MOOC:s, the intention to
use would be influenced by the user’s perception of the quality of learning attained through
the programs compared to the cost of supporting facilities, including the internet, computers,
and cost of the education programs. These factors are important in personal educational deci-
sion making and learning intentions especially for the youth due to the importance of learning
results in their esteems of the quality of life [46].

2.1.9. Habit. Habit is the other construct of the UTAUT2 theory that can be used to
understand the user’s intention to use the massive open online course programs. The concept
of Habit is considered under this theory since it is regarded as the degree to which individuals
believe behavior to be automatic [47]. Individuals with the Habit of using online learning are
likely to develop habitual pressure that significantly influences the user’s intention to use
MOOC:s. Similarly, the increased Habit of using technology to perform various functions may
positively influence the user’s behavioral intention to use MOOCs.

2.1.10. Social distancing. The breakout of the COVID-19 led to various measures aimed
at limiting the spread of the virus, including social distancing and lockdowns. With the
increasing need for social distancing, the need for various activities, including online learning,
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increased. The concept of social distancing thus can be used under the UTAUT2 model to
explain the possible behavioral intention to use the MOOCs programs users observing social
distancing [48]. The interruptions to education through the aspect of social distancing are a
major influence on the intention to use MOOCs as many institutions of higher learning shifted
to the provision of quality education online. This trend of education development is inevitable
due to the growing competition in the educational market [49] which in some cases leads to
large-scale redistribution of the intellectual potential [50]. Thus, students requiring quality
education while maintaining the social distancing would be positively influenced to adopt the
use of MOOC:s.

2.1.11. Absorptive capacity. The absorptive capacity is another behavioral aspect that can
be integrated with the UTAUT2 model to determine the behavioral intention to use MOOCs.
Absorptive capacity involves the ability to value, assimilate and apply new knowledge [39, 51-
54]. The absorptive capacity in the adoption of new MOOCs technology involves the user’s
capacity to realize the technology’s benefits. Users with high technological efforts have a
greater motivation to search for knowledge from other sources. In this case, they are likely to
place more value on the external knowledge from the MOOCs programs and, consequently,
increase the intention to use the massive open online courses. The absorptive capacity is influ-
enced by the culture of the users [8]. For instance, users who place low value on knowledge are
likely to make fewer efforts in using MOOC:s to acquire knowledge and consequently will
exhibit a low behavioral intention for using the MOOCs technologies.

2.2. Empirical literature

Various studies have been conducted in the past to examine the MOOC adoption based on the
UTAUT model which was developed from TAM [34, 55]. Inferring from the study by Fianu
and Ofori [56] who investigated the factors that affected the use of MOOCs by students in
Ghanaian universities, the Unified Theory of Acceptance and Use of Technology (UTAUT)
were extended to develop the research model. The results from the research study indicated
that constructs that influenced the student’s behavioral intentions to use the facilitating condi-
tions such as computers, including computer self-efficacy, system quality, and performance
expectancy. From the research findings, there was limited social influence and effort expec-
tancy that affected the usage of the MOOC:s by the students. The researchers thus recom-
mended that the universities should include computer training that could positively influence
the facilitating conditions and consequently the MOOC usage intention.

Also, [57] researched the moderating effects of gender on the use of MOOCs through the
use of the UTAUT model. In this case, many of the users discontinued their MOOCs programs
with an unknown behavioral intention of use. The study thus sought to explain the key factors
influencing the behavioral intentions to adopt the MOOCs through the UTAUT model. The
research results indicated various constructs of the UTAUT models as the influencing factors,
including performance expectancy, social influence, effort expectancy, and self-efficacy. The
results from the study thus indicated that there was the minimum effect from gender and expe-
rience of the users that influenced their behavioral intentions to use and adopt the MOOC:s.
The research thus highlighted the factors influencing the behavioral intention to adopt the
MOOC:s and the limited effects of gender and experience in adopting the technologies.

In the study by [58], the authors conducted an empirical study on MOOC adoption
through the application of the UTAUT theory. The purpose of the research involved filling the
literature gaps on the factors that promote MOOC adoption in both the teaching and learning
context. The study also sought to explain the factors that impeded the successful application of
MOOC technologies. The results from the study indicated various UTAUT constructs that
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positively influenced the adoption of the MOOC:s, including performance expectancy as the
most influential factor. The performance expectancy factor involved the degree to which indi-
viduals perceived the use of the system would help them attain improved performance. The
other limiting factor influencing the adoption of the MOOCs from the research included facili-
tating conditions. Facilitating conditions involve the degree to which individuals believe the
existing technological infrastructure could support the system.

The adoption of MOOC:s as practiced by both the students and the tutors was also investi-
gated. [59] investigated teacher’s adoption of MOOCs using the UTAUT?2 theory. According
to the study, despite the increase in popularity in the use of MOOC:s globally, there has been
little attention from tutors. Tutors find it challenging to use MOOC:s, thus affecting the rate of
adoption by users around the globe. From the research, there are various constructs under the
UTAUT model that affect the rate of adoption of MOOC:s by tutors. For instance, aspects of
social influence, the facilitating conditions, price value, and performance expectancy played a
significant role in influencing the rate of tutor adoption of the MOOCs. However, from the
research, other constructs failed to influence the teacher’s adoption of the MOOC:s, including
hedonic motivation and effort expectancy.

The Unified Theory of Acceptance and Use of Technology (UTAUT) uses various con-
structs to explain the behavioral intentions to use. In the research by [24], the researchers used
the perceived value construct of the UTAUT theory to understand the factors influencing the
behavioral intention to use MOOCs. The purpose of the research also included the validation
of the use of the UTAUT model in the adoption of MOOCs. From the research findings, the
perceived value significantly influenced the intention to use MOOCs among many users. The
perceived value involves the trade-off between the benefits of the technology under a user with
the cost of using the technologies. The other UTAUT theory constructs in the research that
influenced the adoption of the MOOC:s involved performance expectancy, effort expectancy,
and social influence.

The behavioral intentions to use are influenced by various factors that can be explained
through the UTAUT theory. The behavior can be witnessed where the use of technology is
involved. [60] sought to investigate the intention to adopt mobile payments using the UTAUT
theory. The phenomenon of using mobile is growing around the world, and it offers users
increased flexibility and convenience to perform their daily activities with the use of mobile
payments. An analysis using the UTAUT theory on the Brazilian users on the adoption of the
mobile payments indicated that various constructs of the UTAUT theory on behavioral inten-
tion had a significant role in influencing the adoption got mobile payment technologies. How-
ever, the construct of perceived cost had limited influence on the users’ behaviors on
intentions to use.

Also, the research study by [61] investigates the consumer acceptance and use of informa-
tion technology using the UTAUT analysis. The research hypothesized various aspects of users
to influence the behavioral intention to use information technology, such as gender, age, and
experience. The research also analyzed the data based on three constructs of the UTAUT2
model, including hedonic motivation, price value, and Habit. Based on the unified theory of
acceptance and use of technology theory, hedonic motivation involves the enjoyment derived
from the use of technology, while price value involves a trade-off between the perceived bene-
fits from the adoption of the technology and the cost of using the technologies. Also, the habit
construct involves the level with which the users tend to perform behavior automatically.
From the research, results indicated that UTAUT constructs of Habit and hedonic motivation
played a significant role in the adoption and acceptance of information technology.

In the study by [62], the UTAUT2 model was used to analyze the public acceptance level of
automated cars in Europe. With the advancements in technology, the development of
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conditionally automated cars needed public acceptance to be adopted for use. Using the
UTAUT? theory to investigate the intention to use behavior by the public revealed various
constructs influencing behavior. For instance, the research applied the analysis of constructs
including social influence, facilitating conditions, performance and effort expectancy, and
hedonic motivation. Results from the structural analysis in the research indicated that the
behavioral intention to use the conditioned automated cars by the public in select European
countries was influenced by UTAUT2 constructs, including hedonic motivation, social influ-
ence, and performance expectancy.

2.3. Conceptual framework

From the evaluation of the literature review and the adopted theoretical model, the conceptual
framework was developed. The conceptual framework has 9 independent variables and one
dependent variable. The independent variables include performance expectancy (PE), and
effort expectancy (EE), absorptive capacity (AC), social influence (SI), facilitating conditions
(FC), hedonic motivation (HM), price value (PV), habit (HB), social distancing (SD), culture
(CL). The dependent variable was the behavioral intention to use (BI). The proposed concep-
tual framework is presented in the Fig 1 below.

From the above conceptual framework, the following hypothesis was developed:

H1: Performance expectancy has a positive effect on behavioral intention to use MOOCs
H2: Effort expectancy has a positive effect on behavioral intention to use MOOCs

H3: Absorptive capacity has a positive effect on behavioral intention to use MOOCs

H4: Social Influence has a positive effect on behavioral intention to use MOOCs

H5: Hedonic motivation has a positive effect on behavioral intention to use MOOCs
Hé: Facilitating conditions has a positive effect on behavioral intention to use MOOCs

H?7: Price Value has a positive effect on behavioral intention to use MOOCs

»

Performance

Absorptive Expectancy

Capacity
»( Effort Expectancy

| Social influence |

Facilitating \ Y
Conditions

N Behavioral Intention
Z to use MOOCs

Hedonic
Motivation

Price Value

Culture
Habit
Social

Distancing / _

Fig 1. Conceptual framework.

https://doi.org/10.1371/journal.pone.0262037.9001
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HS8: Social distancing has a positive effect on behavioral intention to use MOOCs
H9: Culture has a positive effect on behavioral intention to use MOOCs
H10 Habit has a positive effect on behavioral intention to use MOOCs

H11: The effect of absorptive capacity on behavioral intention to use MOOCs is mediated by
performance expectancy and effort expectancy

H12: The important variables influencing behavioral intention to Use MOOC:s are similar in
Poland, Thailand, and Pakistan

Based on the above model and literature review, the measurement scales were developed
as presented in the Table 1 below. The scales were adjusted to the questions for the current
study.

2.4. Methodology

This research on “variables that influence behavioral intention to Use MOOCs-Comparing
Poland, Thailand, and Pakistan” aimed to investigate the factors that influence behavioral
intention to use MOOC:s in these three countries and compare their results. The study adopted
the UTAUT2 model but incorporated additional variables of social distancing and culture.
The social distancing aspect was considered vital considering the influence of COVID-19 on
the education system with social distancing as one of the measures of preventing contracting
the virus. Education has culturally occurred in face-to-face environment, the significance of
culture here is to ascertain the acceptance and adoption of a cultural shift that sees education
and learning occurring in online environments either synchronously or asynchronously;
therefore, the study intended to determine how social distancing influences the intention to
adopt MOOC:s. The culture was considered important due to the changing nature of learning,
and the varying cultural background in the three countries. Therefore, it was important to
evaluate whether culture was a contributing factor towards the adoption of MOOCs. Mixed
research methodology was applied to investigate the factors influencing the intention to use
MOOC:s incorporating quantitative research technique. Data was collected from the study
population using a structured questionnaire and the collected data were analyzed using statisti-
cal software (Amos v26) to answer the research questions and evaluate the research
hypotheses.

The study populations were professionals and students who have used or were using the
MOOOC:s in their studies in Poland, Thailand, and Pakistan. The population also included
teachers and lecturers who were delivering content and teaching courses online through
MOOOC:s. Since this population is large, representative samples in each country were selected.
The stratified sampling design was adopted to develop samples from the population, but the
specific respondents were chosen randomly. The selected sample sizes were 455, 490, and 513
for Poland, Thailand, and Pakistan respectively. During the entire research, the ethics process
observed confirmed to the set standards. All the laid down protocols was observed, including
informed consent of the institution and respondents, guarantee of their anonymity and free
withdrawal.

The questionnaire was structured using a five-point Likert scale where 1 = strongly disagree
and 5 = strongly agree. For each of the latent variables, several questions were used to collect
the data. The questions for each variable were developed with references from previous studies
[4, 13,22, 32, 38, 39, 58, 68]. The data analysis was conducted using several techniques. First,
descriptive statistics were conducted to evaluate the demographic characteristics of the respon-
dents. The second was testing and evaluation of the model, to ascertain its suitability, validity,

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 10/26


https://doi.org/10.1371/journal.pone.0262037

PLOS ONE Comparative analysis of variables that influence behavioral intention to use MOOCs

Table 1. Measurement scales.

Latent Variables Scales Sources

Behavioral Intention | I intend to use MOOCs immediately [38, 39,
to Use 63]

I will use MOOC:s in future learning sessions

I will recommend others to use MOOCs

Performance Using MOOCs enables me to accomplish my learning activities more quickly [38, 39,
Expectancy 63]

Using MOOCs improves my learning performance (e.g., develop new skills,
techniques and gain experience)

Using MOOCs enables me to learn more quickly as compared to traditional
classroom

Effort Expectancy | Learning to operate MOOCs would be easy for me [38, 39,
My interaction with MOOCs would be clear and understandable 63]

I find MOOC:s to be flexible to interact with

I believe I require little effort to understand how MOOCs works

Social Influence People who influence my behavior think that I should use MOOCs [38, 39,
63]

People who are important to me think I should use MOOCs

People who use MOOCs enjoy more prestige than those who do not

People who use MOOC:s have a status symbol in my environment

Facilitating I have necessary resources to use MOOCs [38, 39,
Conditions 63]

I have necessary knowledge to use MOOCs

Guidance is available to me in the selection of MOOCs

Specialized instructions concerning the MOOCs was available to me

Absorptive Capacity | I am able to acquire information using MOOCs for my learning activities [38, 39,
63]

I am able to learn through interactive discussions forum using MOOCs

I am able to share important knowledge using MOOCs

Price Value Learning through MOOC:s is worth more than the time and effort given to it [63, 65]

MOOC:s given me the opportunity to decide about the pace of my own learning

MOOC:s gives me the opportunity to increase my knowledge and to control my
success (e.g., quizzes, assignment, assessments, etc.)

Hedonic Motivation | Using MOOC:s is fun [63, 65]
I enjoy using MOOCs

Using MOOC:s is very entertaining
Habit The use of MOOCs has become habit for me [63, 65]
I am addicted to using MOOC:s to accomplish my study tasks
Using MOOCs has become natural for me

Social Distancing | Using MOOCs will help me reduce the chances of getting infected with [5, 66, 67]
COVID-19

I feel confident in my ability to engage in social distancing

Using MOOC:s enables good interaction with the other students enrolled

Culture I get better learning results when I study as a MOOC group member that when [9, 64]
I study independently on my own

Studying MOOC:s, rules, and regulations are important because they inform
me what is expected of me

It is important to have detailed learning outcomes in details so that I always
know what I'm expected to study

https://doi.org/10.1371/journal.pone.0262037.t001

and reliability. This was conducted using CFA, Cronbach’s alpha, and convergent reliability.
The structural equation modeling (SEM) was used to evaluate the hypothesis of the study,
while the multi-group SEM analysis was used to compare the results of the three countries
[69].
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3. Results
3.1. Demographic characteristics

This section evaluated the demographic characteristics of the respondents. The first variable
was gender, whereas, in Poland, males were the majority (72.5%), in Thailand and Pakistan;
females were the majority 59% and 71.5% respectively. Considering age, the majority age
group for all the countries were 26-35 years, represented by 69.7%, 71.8%, and 67.6% for
Poland, Thailand, and Pakistan. The second-largest age group was 18-25 years, for all the
countries with 15.4%, 20.8%, 18.9% for Poland, Thailand, and Pakistan respectively. Another
variable evaluated was education level where the largest education level for all the countries
was bachelor’s degree with 58.5%, 87.3%, and 59.5% for Poland, Thailand, and Pakistan
respectively. The computer knowledge of the respondents indicated that the majority of
respondents in Poland indicated Good computer knowledge (40.4%), moderate computer
knowledge (58%) for Thailand, and Good (40.5%) for Pakistan. For the internet knowledge
majority of Poland respondents indicated they have good (45.9%) internet knowledge, in Thai-
land, they indicated moderate (44.1%), and in Pakistan indicated good (46.8%) internet knowl-
edge. Another variable that was evaluated was internet consumer, where the majority in
Poland indicated that have used internet for more than 10 years (35.4%), similar to Thailand
(54.5%), but for Pakistan it was majority have used internet between 6-10 years (34.5%). For
the internet usage variable, the majority of respondents in Poland indicated they use the inter-
net for more than 3 hours daily (61.3%), for Thailand the majority is 2-3 hours daily (88%)
and for Pakistan, it is more than three hours (61%). A summary of the demographic informa-
tion is presented in Table 2.

3.2. Evaluation of the model

The first evaluation of the model was confirmed using Confirmatory Factor Analysis (CFA)
test. CFA was used to evaluate how well the measured variables represented the number of the
construct. The CFA for each country was conducted independently. The first CFA was for
Poland, then Thailand, and lastly Pakistan. The first CFA model revealed unsatisfactory
results. But after improving the model by developing error covariance as suggested by modifi-
cation indices, and removal of the paths with less than 7.0 standardized regression weights, the
model improved and met the required thresholds, as summarized in Table 3 below. To
improve the model, some observant variables were deleted including AC1, PV2, HBI1, HB2,
SD4, and CL1. It is critical to note that since the purpose of this research is to perform multi-
group analysis, the CFI model was moderated in a way it fit and improved a single model to
use in multi-group SEM analysis. After getting satisfied with CFA, the model was considered
suitable for conducting the SEM analysis.

3.3. Reliability and validity analysis

The reliability and validity of the model were evaluated as well. The reliability was evaluated
using composite reliability (CR) while validity was evaluated using convergent validity mea-
sured using average variance extracted (AVE). According to the threshold proposed by [70,
71], AVE should be greater than 5.0 while CR should be greater than 7.0. From the results pre-
sented in Table 4, the two thresholds were met, confirming the suitability of the model’s valid-
ity and reliability. This confirmation led to the next step of evaluating the hypotheses of the
study using the SEM analysis.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 12/26


https://doi.org/10.1371/journal.pone.0262037

PLOS ONE

Comparative analysis of variables that influence behavioral intention to use MOOCs

Table 2. Descriptive statistics of the demographics.

Poland Thailand Pakistan
n % n % n %

Gen
Male 330 72.5 201 41 367 71.5
Female 125 27.5 289 59 146 28.5

Age
18-25 Years 70 15.4 102 20.8 97 18.9
26-35 Years 317 69.7 352 71.8 347 67.6
36-45 Years 52 114 26 5.3 52 10.1
46-55 Years 10 2.2 9 1.8 10 1.9
55 and above 6 1.3 0.2 4 1.4

Education

Level Junior High School or Lower 2 0.4 2 0.4 2 0.4
High School / Diploma 10 2.2 9 1.8 11 21
Bachelor’s Degree 266 58.5 428 87.3 305 59.5
Post-Graduate or Higher 177 38.9 51 10.4 195 38

Computer

Knowledge Very Poor 8 1.8 37 7.6 9 1.8
Poor 33 7.3 115 23.5 34 6.6
Moderate 157 34.5 284 58 183 35.7
Good 184 40.4 47 9.6 208 40.5
Very Good 73 16 7 1.4 79 15.4

Internet

Knowledge Very Poor 5 1.1 80 16.3 6 1.2
Poor 22 4.8 180 36.7 24 4.7
Moderate 120 26.4 216 44.1 138 26.9
Good 209 45.9 14 2.9 240 46.8
Very Good 99 21.8 105 20.5

Internet

Consumer Don’t Use 4 0.9 4 0.8
1-5 Years 135 29.7 26 53 161 314
6-10 Years 155 34.1 197 40.2 177 34.5
More than 10 Years 161 354 267 54.5 171 333

Internet

Usage Less than 1 Hour 15 3.3 10 2 17 3.3
1-2 Hours 66 14.5 49 10 74 14.4
2-3 Hours 95 20.9 431 88 109 21.2
More than 3 Hours 279 61.3 313 61

https://doi.org/10.1371/journal.pone.0262037 1002

3.4. Hypothesis evaluation

After being satisfied with the proposed model, the hypothesis of the study was evaluated by
conducting Structural Equation Modeling (SEM). Hypotheses 1 to hypothesis 10 were evalu-
ated using SEM for each country individually, while hypothesis 11 was evaluated by conduct-

ing a multi-group SEM analysis to compare results in the three countries. The results are
discussed in the following section.
3.4.1. SEM analysis for Poland. Fig 2 illustrates the SEM analysis revealed that the path

coefficient between PE and BI (HI) was B = 0.352, p<0.01, hence the hypothesis was supported
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Table 3. Model fitness evaluation statistics.

Model Fit
Index

X 2 /df
RMSEA

TLI
IFI

CFI
NFI
GFI

https://doi.org/10.1371/journal.pone.0262037.t003

Poland Thailand Pakistan
Threshold First Improved First Improved First Improved
Model Model Model Model Model Model
Value of <2.0 (Hu & Bentler, 1999, and <5.0 (Wheaton et al, | 2.623 2.085 2.723 2.166 3.623 2.448
1977)
Value between .08 to .10 (mediocre fit), < .08 (goof fit) 0.060 0.049 0.078 0.049 0.088 0.053
(MacCallum et al., 1996)
Value of >.90 (Bentler, 1990) and >.95 (Hu & Bentler, 1999) | 0.892 0.938 0.890 0.933 0.874 0.930
Value of >.90 Bentler and Bonnet (1980) 0.904 0.947 0.901 0.943 0.921 0.941
Walue of >.90 (Bentler, 1990) 0.903 0.947 0.899 0.943 0.872 0.940
Value >.90 or >.95 (Miles & Shevlin, 1998) 0.853 0.904 0.872 0.900 0.885 0.904
Value of >.90 (Bentler, 1990); >0.8 acceptable (Baumgartner | 0.836 0.877 0.812 0.877 0.832 0.876

and Homburg, 1995)

Table 4. Reliability and validity analysis.

AC
CL
BI
SD
HB
FC
SI
HM
PE
EE
PV

Poland
CR
0.856
0.837
0.850
0.793
0.831
0.842
0.848
0.858
0.842
0.854
0.729

that Performance expectancy has a positive effect on behavioral intention to use MOOCs in
Poland. The path coefficient between EE and BI (H2) was = 0.457, p<0.01 which supported
hypothesis 2 that effort expectancy has a positive effect on behavioral intention to use
MOOC:s. The path coefficient between AC and BI (H3) revealed that B = -0.014, p>0.01 which
led to the rejection of hypothesis 3 that ‘absorptive capacity has a positive effect on behavioral
intention to use MOOCs’. The path coefficients between SI and BI (H4) indicated that =
-163, p<0.01 which led to the rejection of hypothesis 4 that “social Influence has a positive
effect on behavioral intention to use MOOCs”. The fifth hypothesis (H5) was represented by
the path coefficients between HM and BI (§ = 0.100, p<0.01) which confirmed the hypothesis.
Hypothesis six (H6) was not supported because the path between FC and BI was not signifi-
cant. The path coefficient between PV and BI (H7) indicated that B = 0.088, p<0.01 which sup-
ported the hypothesis that price value has a positive effect on behavioral intention to use
MOOC:s. The path coefficient between SD and BI (H8) indicated that § = -0.030, p> 0.05
which failed to confirm the hypothesis. The path coefficients between CL and BI (H9) indi-
cated that B = 0.413, p<0.01 which confirmed hypothesis 9 that "culture has a positive effect
on behavioral intention to use MOOCs". The path coefficient between HB and BI (H10)

Thailand Pakistan
AVE CR AVE CR AVE
0.665 0.821 0.605 0.854 0.662
0.631 0.803 0.576 0.840 0.637
0.587 0.841 0.569 0.861 0.609
0.562 0.774 0.533 0.808 0.585
0.562 0.805 0.538 0.713 0.543
0.572 0.835 0.559 0.841 0.571
0.582 0.821 0.535 0.855 0.596
0.602 0.834 0.557 0.883 0.653
0.572 0.842 0.571 0.850 0.587
0.594 0.853 0.592 0.882 0.653
0.559 0.780 0.510 0.722 0.651

Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating conditions (FC), Price
Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t1004
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Fig 2. SEM analysis for Poland.
https://doi.org/10.1371/journal.pone.0262037.9002

indicated that § = 0.003, p>0.01 which led to the rejection of hypothesis 10. The results of the
tested hypotheses have been summarized in Table 5.

3.4.2. SEM analysis for Thailand. Fig 3 and Table 6 evaluated the hypothesis for the case
of Thailand. The results of the data indicated that among the variables evaluated, several
hypotheses were supported. The supported hypothesis were the path coefficient between EE
and BI for hypothesis 2 (H2) (§ = 0.511, p < 0.01); path coefficient between SI and BI for
hypothesis 4 (H4) (B = 0.143, p < 0.01); the path coefficients between FC and BI for hypothesis
6 (H6) (B = 0.262, p < 0.01); path coefficients between SD and BI for hypothesis 8 (H8) (B =
0.110, p < 0.01); and path coefficients between SD and BI for hypothesis 9 (H9) (B = 0.475,

Table 5. SEM analysis for Poland.

Hypothesis Paths B Supported?
H1 PE ---> BI 352+ Yes
H2 EE ----> BI A457%+* Yes
H3 AC ----> BI -.014 No
H4 SI ----> BI -.163*** No
H5 HM ----> BI .100%** Yes
Heé FC ----> BI -.043 No
H7 PV ----> BI .088*** Yes
HS8 SD ----> BI -.030 No
H9 CL ----> BI A413%%* Yes
H10 HB > BI .003 No
H11 AC---->PE---->BI .289%* Yes
AC---->EE---->BI 381%* Yes

*** significant at 0.01
** significant at 0.05; Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating
conditions (FC), Price Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t005
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Fig 3. SEM analysis for Thailand.
https://doi.org/10.1371/journal.pone.0262037.9003

p < 0.01). These hypotheses were supported because independent variables significantly influ-
enced (p-value < 0.05) the dependent variable. However, the insignificant path coefficients
that did not support the hypothesis included PE and BI (H1); AC and BI (H3); HM and BI
(H5); PV and BI (H7); and HB and BI (H10).

3.4.3. SEM analysis for Pakistan. This section evaluated the hypothesis for the case of
Pakistan. Among the hypothesis that were supported by the statistics include: the path coeffi-
cient between PE and BI for Hypothesis 1 (H1) (8 = 0.276, p < 0.01); path coefficient between
EE and BI for Hypothesis 1 (H2) (8 = 0.517, p < 0.01); path coefficient between FC and BI for
Hypothesis 1 (H6) (8 = 0.121, p < 0.01); path coefficient between CL and BI for Hypothesis 1

Table 6. SEM analysis for Thailand.

Hypothesis Paths B Supported
H1 PE ---> BI -.075 No
H2 EE S>> BI 5119+ Yes
H3 AC ----> BI -.082 No
H4 SI Se-e> BI 143 Yes
H5 HM S>> BI -.013 No
He FC ----> BI .2627%" Yes
H7 PV S>> BI -.091"** No
H8 SD ----> BI 110%%* Yes
H9 CL o> BI A75%%F Yes
H10 HB ---> BI -.004 No
H11 AC---->PE---->BI -.046"* Yes
AC---->PE---->BI .340%*

*** significant at 0.01
** significant at 0.05; Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating
conditions (FC), Price Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t006
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Table 7. SEM analysis for Pakistan.

Hypothesis Paths [ Supported
H1 PE ----> BI 276%** Yes
H2 EE ----> BI 517 Yes
H3 AC ----> BI -.082 No
H4 SI --> BI -.114%** No
H5 HM ----> BI .025 No
Hé FC ----> BI 1217 Yes
H7 PV ----> BI -.045 No
HS8 SD ----> BI -.042 No
H9 CL ----> BI 355" Yes
H10 HB ----> BI 123 Yes
H11 AC---->PE---->BI 219" Yes
AC---->EE---->BI .399** Yes

** significant at 0.01
** significant at 0.05; Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating
conditions (FC), Price Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t1007

(H9) (B =0.355, p < 0.01); and path coefficient between HB and BI for Hypothesis 1 (H10) (
=0.123, p < 0.01). The path coefficients for these relationships were positive and statistically
significant (p-value < 0.05) and therefore, the associated hypothesis was supported. However,
the path coefficients that were not statistically significant included the path coefficients of the
relationships between AC and BI (H3); AC and BI (H3); SI and BI (H4); HM and BI (H5); PV
and BI (H7); and SD and BI (H8). Table 7 and Fig 4 presents the SEM analysis for Pakistan.
3.4.4. Multi-group SEM analysis. The purpose of this analysis was to compare the three
countries (Poland, Thailand, and Pakistan) in terms of important variables that influence
behavioral intention to use MOOCs. This was addressed in the last hypothesis (H12) of the
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Fig 4. SEM analysis for Pakistan.
https://doi.org/10.1371/journal.pone.0262037.g004
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Table 8. Multi-group SEM analysis.

Poland Thailand Pakistan
B p-value B p-value B p-value

AC ----> PE 0.821 e 0.611 e 0.791 e
AC - EE 0.834 e 0.666 e 0.772 e
PE S>> BI 0.352 e -0.075 0.151 0.276 o
EE ----> BI 0.457 e 0.511 e 0.517 e
CL ----> BI 0.413 e 0.475 e 0.355 o
SD ----> BI -0.03 0.237 0.11 e -0.042 0.11
HB ----> BI 0.003 0.883 -0.004 0.835 0.123 o
PV ----> BI 0.088 0.003 -0.091 e -0.045 0.071
HM ----> BI 0.1 e -0.013 0.649 0.025 0.291
FC ----> BI -0.043 0.162 0.262 e 0.121 e
SI ----> BI -0.163 e 0.143 e -0.114 e
AC S>> BI -0.014 0.899 -0.082 0.198 -0.082 0.261

*** significant at 0.01

** significant at 0.05; Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating

conditions (FC), Price Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t008

Table 9. Chi-square test results.

study. The moderating variable for the analysis was country (Poland = 1; Thailand = 2, Paki-
stan = 3). The Chi-square differential technique was adopted to compare the difference
between the three groups. Before the chi-square analysis, the SEM results for three countries
were compared as presented in Table 8.
To conduct the chi-square test, the unconstrained and fully constrained models were devel-
oped. To obtain the unconstrained model, the insignificant paths were trimmed for all the

countries, starting with the one with the least insignificant paths. In this case, paths AC- - - ->
BI for all countries, HM- - - -> BI for Thailand and Pakistan, and HB- - - -> BI for Poland and
Thailand were constrained to obtain the fully constrained model. The fully constrained model
was obtained by setting the regression weights to equal to each other. The unconstrained and
fully constrained models, chi-square, and degrees of freedom (df) are recorded in Table 9
below.

From the results presented above, the chi-square difference was 160.494, df = 68 and p-
value = 0.000. Since the p-value (0.000) < 0.05 and 0.01 at 95% and 99% confidence level, the

three countries were not invariant. In other words, hypothesis 12 (H12) was rejected, which

Chi-square d.f. p-value Invariant?

Overall Model
Unconstrained 13994.434 1755
Fully constrained 14154.928 1823
Number of groups 3

Difference 160.494 68 0.000 NO
Chi-square Thresholds
95% Confidence 14000.43 1757

Difference 5.99 2 0.050
99% Confidence 14003.64 1757

Difference 9.21 2 0.010

https://doi.org/10.1371/journal.pone.0262037.t009
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Table 10. Path by path analysis.

Threshold Paths Path Chi-square Variant?
14000.43 (95% CL) PE S>> BI 14027.304 Yes
EE - BI 13995.080 No
CL - BI 13996.477 No
14003.64 (99% CL) SD ----> BI 14001.297 Yes (95%)
PV ---> BI 14003.603 Yes (95%)
FC ---> BI 14008.358 Yes
ST S>> BI 14016.440 Yes

https://doi.org/10.1371/journal.pone.0262037.t010

implied that keys aspects influencing behavioral intention to Use MOOC:s different in Poland,
Thailand, and Pakistan. Since the overall model was not invariant, it was important to conduct
path-by-path analysis. The chi-square threshold for path-by-path analysis was 14000.43 (95%
confidence level) and 14003.64 (99% confidence level) as presented in Table 10. From the
results, it was found that important variables influencing behavioral intention to use MOOCs
were different among the three countries in several variables, which are performance expec-
tancy (PE), social distancing (SD), price value (PV), facilitating conditions (FC) and social
influence (SI).

4. Discussions

This section evaluated the findings of the study, about the previous research findings. Firstly, a
summary of the findings for all the countries was conducted as presented in Table 11 below.
This research considered it important to discuss the findings based on the three countries.
The statistics showed that effort expectancy has a significant and positive effect on behavioral
intention to use MOOQOC:s for all the three countries of Poland, Thailand, and Pakistan. These
findings are supported by [68, 72-75] who investigated the factors influencing the use of

Table 11. Summary of hypothesis results.

Hypothesis Paths B ‘ Supported? [ ‘ Supported? B ‘ Supported?
Poland Thailand Pakistan
H1 PE ----> BI 3527+ Yes -.075 No 2767 Yes
H2 EE ----> BI A577%* Yes 5117 Yes 517+ Yes
H3 AC ----> BI -.014 No -.082 No -.082 No
H4 SI ----> BI -.163*** No .143%%* Yes 1147 No
H5 HM ----> BI .100*** Yes -.013 No .025 No
Hé FC ---> BI -.043 No 262" Yes 2177 Yes
H7 PV ----> BI .088*** Yes -.091** No -.045 No
HS8 SD ---> BI -.030 No 1107 Yes -.042 No
H9 CL S>> BI 4137 Yes 475 Yes 355"+ Yes
H10 HB - BI .003 No -.004 No 1237 Yes
H11 AC---->PE---->BI .289%* Yes -.046"* Yes 219%F Yes
AC---->EE---->BI .381%* .340%* .399%*
H12 p-value = 0.000 No

*** significant at 0.01
** significant at 0.05; Performance expectancy (PI), Effort expectancy (EE), Absorptive capacity (AC), Social Influence (SI), Hedonic motivation (HM), Facilitating
conditions (FC), Price Value (PV), Social distancing (SD), Culture (CL), Habit (HB), Behavioral intention to use MOOC (BI).

https://doi.org/10.1371/journal.pone.0262037.t011
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mobile eCommerce. Their results indicated that effort expectancy has a significant influence
on the behavioral intention to use mobile commerce technology. Similar results were obtained
by [75] who investigated the factors affecting the user acceptance of the mobile internet using
the UTAUT model. Among the factors that were found to have a significant influence on
mobile internet usage was effort expectancy. These finds portray a picture that the individuals’
expectations regarding the effort needed in using MOOC:s is a critical factor in determining
the MOOC:s adoption intention. In these cases, the aspects that are considered important
include the ease of use of the technology, clarity and ability to understand by the users, flexibil-
ity to interact in the platform as well as the effort required to understand how the whole
MOOC:s system works. These are the factors that the facilitators should consider when imple-
menting MOOC:s.

Another variable that was found to have a significant and positive effect on behavioral
intention to use MOOCs was culture. From the findings of the study, the culture among the
three countries of Poland, Thailand, and Pakistan is different, and hence the variation signifi-
cantly influenced their MOOCs use. From the research, a one-unit increase in cultural aspects
would result in 0.413, 0.475, and 0.355 increase in behavioral intention to use MOOCs in
Poland, Thailand, and Pakistan respectively. These findings are supported by that of [9] who
investigated the cross-cultural approach towards the adoption of open educational resources
in higher education. The findings indicated that culture was among the variables that have the
strongest influence on behavioral intention to use open education resources. Another hypoth-
esis that was accepted in all countries was hypothesis 11, that the effect of absorptive capacity
on behavioral intention to use MOOC:s is mediated by performance expectancy and effort
expectancy. Though absorptive capacity was found to have no significant effect on behavioral
intention to use MOOC:s in all three countries, it was mediated to a significant influencer by
performance expectancy and effort expectancy. These finding bring in a critical aspect that as
far as adoption of MOOC:s is concerned, the cultural aspects of the concerned students should
be put into considerations. The cultural aspects that should be put into considerations include
the rules, policies, beliefs, and norms that are observed by the concerned individuals.

Another important consideration was the variables that have a significant effect on MOOCs
in two countries. For instance, for Thailand and Pakistan, the facilitating condition was found
to have a significant effect on behavioral intention to use MOOCs. A one-unit increase in facil-
itating conditions would lead to a 0.262 and 0.121 units increase in behavioral intention to use
MOOC:s. These findings are in line with those of [75] who researched the factors that influence
the users’ behavioral intention to use the online booking system, for car services as the Car Ser-
vice Centre in Malacca. Their results indicated that facilitating conditions are among the fac-
tors that positively influence behavioral intention to use online booking systems. From the
findings of this study, it is argued that for Thailand, and Pakistan, the extent to which the exist-
ing organization, infrastructural facility, and technical aspects determines how the MOOCs
technology will be adopted. Therefore, the aspects such as internet availability, computers, tab-
lets and laptop devices to use are critical facilitating factors that determine the adoption of
MOOCs.

All the remaining variables have a significant effect on behavioral intention to use MOOCs
in only one country. For instance, while social influence was found to have a significant influ-
ence on behavioral intention to use MOOC:s in Thailand, hedonic motivation and price value
were found to have a significant influence on behavioral intention to use MOOC:s in Poland.
Additionally, the habit was found to be a significant factor in Pakistan as far as behavioral
intention to use MOOC:s is concerned. This could be attributed to the strong sense of cultural
and social aspects experienced and present in Pakistan. Regarding the social influence, the
MOOC:s facilitators in Thailand and should consider it an important aspect. This could be
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attributed to the fact that in the country, social ties and relationship are important to people.
Therefore, the aspects to consider include the general opinions of people regarding MOOC:s,
the views and advice of the high-profile people, and the opinions of the important peoples. As
well, another influencing factor is how the user feel motivated of enjoy using MOOCs as com-
pared to other methods of learning. This cultivates in the fact that MOOCs platforms needs to
be structured in a way that learners can enjoy the process of education and learning just like a
classroom environment with the same feeling. The last aspect addressed in this research was
comparing the three countries using the multi-group SEM analysis. The results revealed that
key factors influencing behavioral intention to Use MOOCs were different in Poland, Thai-
land, and Pakistan (hypothesis 12 rejected). This implied that overall, the aspects concerning
behavioral intention to use MOOC:s in the three countries were different and should be treated
as such. In other words, the behavioral intention to use MOOC:s is influenced by different fac-
tors, and in different ways in the three countries considered—Poland, Thailand and Pakistan.
Therefore, the MOOCs advocates the conditions of one country to another. It is advisable to
consider the conditions of the country concerned independently. However, it was not enough
to just mention that the three countries were different. It was important to highlight the spe-
cific factor under this study, on which the three countries varied, as far as the behavioral inten-
tion to adopt MOOCs in concerned. As a results, on further investigation of the individual
factors, the research revealed that the factors that were different among the three countries
included performance expectancy, social distancing, price value, facilitating conditions, and
social influence. Majorly, these are the factors that should be treated differently among the
three countries.

5. Conclusions

This research investigated the variables that influence behavioral intention to use MOOCs in
Poland, Thailand, and Pakistan, and a comparison of the findings among these countries. The
study was considered significant considering the COVID-19 pandemic, which prompted most
of the educational activities in the study areas as well as the whole world conducted online. As
MOOCs were an important education trend, it was critical to investigate the key aspects worth
considering. The study adopted the UTAUT2 model and previous research to develop the con-
ceptual framework, with an addition of other variables namely culture, social distancing, and
absorptive capacity.

The research data was collected from the respondents in the three countries and analyzed
statistically. The analysis was conducted using CFA, SEM, and multi-group SEM to compare
the findings for the three countries. The model evaluation indicated that the proposed frame-
work was acceptable and suitable for hypothesis evaluation. From the findings of the study,
several achievements could be highlighted. First, the effort expectancy and culture significantly
and positively influenced behavioral intention to use MOOCs. This implies that aspects such
as the ease of use of technology, clarity and ability to understand by the users, flexibility to
interact in the platform should be considered. As well, the three countries observe different
cultural background, which influences the behavioral intention to use MOOCs. Therefore, the
aspects of the rules, policies, beliefs, and norms that are observed by the concerned individuals
in each country should be put into considerations. Additionally, absorptive capacity is medi-
ated significantly by performance expectancy and effort expectancy. Facilitating conditions
have a significant influence on MOOC:s in both Thailand and Pakistan. This has interesting
findings that the support received from the existing organization, infrastructural facility, and
technical aspects are crucial in boosting the MOOCs adoption. The findings indicated that
social influence has a significant influence on behavioral intention to use MOOCs in Thailand,
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hedonic motivation and price value have a significant influence on behavioral intention to use
MOOC:s in Poland, and the habit has a significant factor in Pakistan. The research indicated
that the main factors influencing behavioral intention to use MOOCs were different in Poland,
Thailand and Pakistan, in various factors which are performance expectancy, social distancing,
price value, facilitating conditions, and social influence. Though the research is considered
successful in addressing the study hypothesis, several limitations could be highlighted. The
limitation was that this research was conducted in three countries of Poland, Thailand, and
Pakistan, and application of the findings in other areas should be done with this consideration.
Additionally, the multi-group analysis was used to answer only one hypothesis, further studies
can be carried out in the future to address the use of multigroup analysis in multiple hypothe-
ses to provide a clearer view of the MOOC:s landscape in the three countries. Also, collecting a
big sample size was not possible because of the complexity of collecting data in three countries.
Another limitation is that the study was not carried among students who studied a certain sub-
ject; therefore, the results obtained are generalized for various subjects taught in the universi-
ties included in the sample.

The results of this research are critically important to developing the future implication in
terms of practical and theoretical reccommendations. From the practical perspective, this
research recommends that two major factors should be considered by all countries as signifi-
cant factors that influence behavioral intention to use MOOCs. These factors are effort expec-
tancy and culture. Another practical implication considered for this research is that for the
three countries, the main factors influencing their behavioral intention to use MOOC:s varies
when results in the three countries are juxtaposed. This implies that it is important to evaluate
the situation and prevailing conditions of the concerned country separately, before imple-
menting the MOOC:s and the associated online learning practices. Specific factors that are
worth evaluating differently for each of the countries include performance expectancy, social
distancing, price value, facilitating conditions, and social influence. From the theoretical impli-
cations, this research adopted a modified UTAUT2 model but included three variables of cul-
ture, absorptive capacity, and social distancing. Therefore, future research should consider
adopting a full UTAUT2 model and different additional variables.

Supporting information

S1 Data.
(XLSX)

Author Contributions

Conceptualization: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia
Rostaniska, Wornchanok Chaiyasoonthorn.

Data curation: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Ros-
tanska, Wornchanok Chaiyasoonthorn.

Formal analysis: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Ros-
taniska, Wornchanok Chaiyasoonthorn.

Funding acquisition: Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Rostanska.

Investigation: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Ros-
taniska, Wornchanok Chaiyasoonthorn.

Methodology: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Ros-
tanska, Wornchanok Chaiyasoonthorn.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 22/26


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0262037.s001
https://doi.org/10.1371/journal.pone.0262037

PLOS ONE

Comparative analysis of variables that influence behavioral intention to use MOOCs

Project administration: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Euge-
nia Rostanska, Wornchanok Chaiyasoonthorn.

Resources: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Rostariska.

Software: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Rostariska,
Wornchanok Chaiyasoonthorn.

Supervision: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Ros-
tanska, Wornchanok Chaiyasoonthorn.

Validation: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Rostanska,
Wornchanok Chaiyasoonthorn.

Visualization: Bilal Khalid, Magdalena Bsoul-Kopowska, Eugenia Rostariska, Wornchanok
Chaiyasoonthorn.

Writing - original draft: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska, Euge-
nia Rostaniska, Wornchanok Chaiyasoonthorn.

Writing - review & editing: Singha Chaveesuk, Bilal Khalid, Magdalena Bsoul-Kopowska,
Eugenia Rostaniska, Wornchanok Chaiyasoonthorn.

References

1. Riel, J. Massive open online courses (MOOCs) and the technologies that support learning with them. In
Encyclopedia of Information Science and Technology, 3rd ed. 2015. p. 7529-7537.

2. Maté D, Erdei E, Zeynvand V, Popp J, Olah J. Can the Internet in schools and technology adoption stim-
ulate productivity in the case of emerging markets? Economics & Sociology 2020, 13(1): 182—196.
https://doi.org/10.14254/2071-789X.2020/13-1/12, https://www.economics-sociology.eu/?733,en_can-
internet-in-schools-and-technology-adoption-stimulate-productivity-in-emerging-markets-.

3. Shafait Z, Khan MA, Bilan Y, Olah J. Modeling the mediating roles of self-directed learning and knowl-
edge management processes between emotional intelligence and learning outcomes in higher educa-
tion. PLoS ONE 2021, 16(7): e0255177, 1-19. https://doi.org/10.1371/journal.pone.0255177 PMID:
34314452

4. Chauhan A. Massive open online courses (MOOCS): emerging trends in assessment and accreditation.
Digital Education Review 2014, (25): 7-17.

5. Muangmee C, Kot S, Meekaewkunchorn N, Kassakorn N, Tiranawatananun S, Khalid B. Students use
behavior towards eLearning tools during COVID-19 pandemics: Case study of higher educational insti-
tutions of Thailand. International Journal of Evaluation and Research in Education 2021, 10(4). http://
ijere.iaescore.com/index.php/IJERE/article/view/21821.

6. Zancanaro AN. Evaluation of free platforms for delivery of Massive Open Online Courses (MOQOCs).
Turkish Online Journal of Distance Education 2017, 18(1): 166—181.

7. Funieru LM. Massive open online courses (MOOCs): a comparative analysis of the main platforms.
Informatica Economica 2016, 20(2): 35—45.

8. Gore H. Massive open online courses (MOOCs) and their impact on academic library services: explor-
ing the issues and challenges. New Review of Academic Librarianship 2014, 20(1): 4-28.

9. Jungl, Lee J. A cross-cultural approach to the adoption of open educational resources in higher educa-
tion. British Journal of Educational Technology 2019, 51(1): 263—280.

10. Ho AD, Chuangl, Reich J, Coleman C, Whitehill J, Northcutt C, et al. HarvardX and MITx: Two years of
open online courses. HarvardX Working Paper No. 10, 2015. 10.2139/ssrn.2586847.

11.  Thanh TL, Mohiuddin M, Quang HN. Impact of uncertainty and start-up opportunities on technopreneur-
ial start-up success in emerging countries. Transnational Corporations Review 2021, 1-11. https://doi.
org/10.1080/19186444.2021.1952053.

12. Theeraroungchaisri A. Thai MOOC sustainability: alternative credentials for digital age learners. In
EMOOCs-WIP 2019: 203-209.

13. Ahmed SS, Khan E, Faisal M, Khan S. The potential and challenges of MOOCs in Pakistan: a perspec-
tive of students and faculty. Asian Association of Open Universities Journal 2017, 12(1): 94-105.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 23/26


https://doi.org/10.14254/2071-789X.2020/13-1/12
https://www.economics-sociology.eu/?733,en_can-internet-in-schools-and-technology-adoption-stimulate-productivity-in-emerging-markets-
https://www.economics-sociology.eu/?733,en_can-internet-in-schools-and-technology-adoption-stimulate-productivity-in-emerging-markets-
https://doi.org/10.1371/journal.pone.0255177
http://www.ncbi.nlm.nih.gov/pubmed/34314452
http://ijere.iaescore.com/index.php/IJERE/article/view/21821
http://ijere.iaescore.com/index.php/IJERE/article/view/21821
https://doi.org/10.1080/19186444.2021.1952053
https://doi.org/10.1080/19186444.2021.1952053
https://doi.org/10.1371/journal.pone.0262037

PLOS ONE

Comparative analysis of variables that influence behavioral intention to use MOOCs

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Igbal, SN, Naeem MA, Nayyar A. Status of MOOCs in Pakistan: optimism and concerns. European
Modelling Symposium (EMS) 2016, pp. 237-241. 10.1109/EMS.2016.048.

Morze N. &.-T. (2021). Web-based community-supported online education during the COVID-19 pan-
demic. International Journal of Web Based Communities, 17(1), 9-34.

Smyrnova-Trybulska E, Ewa Ogrodzka-Mazur E, Szafranska-Gajdzica A, Morze N, Makhachashvili R,
Noskova T, et al. MOOCs—theoretical and practical aspects: comparison of selected research results:
Poland, Russia, Ukraine, and Australia. International Association for Development of the Information
Society 2016: 107-114.

Pardal P, Dias R, Sulef P, Teixeira N, Krulicky T. Integration in Central European capital markets in the
context of the global COVID-19 pandemic. Equilibrium, Quarterly Journal of Economics and Economic
Policy 2020, 15(4): 627—650. https://doi.org/10.24136/eq.2020.027.

Dias R, Teixeira N, Machova V, Pardal P, Horak J, Vochozka M. Random walks and market efficiency
tests: evidence on US, Chinese and European capital markets within the context of the global Covid-19
pandemic. Oeconomia Copernicana 2020, 11(4): 585—-608. https://doi.org/10.24136/0c¢.2020.024.

Kufel T. ARIMA-based forecasting of the dynamics of confirmed Covid-19 cases for selected European
countries. Equilibrium. Quarterly Journal of Economics and Economic Policy 2020, 15(2): 181-204.
https://doi.org/10.24136/eq.2020.009

Svabova L., Tesarova E. N., Durica M., & Strakova L. (2021). Evaluation of the impacts of the COVID-
19 pandemic on the development of the unemployment rate in Slovakia: counterfactual before-after
comparison. Equilibrium. Quarterly Journal of Economics and Economic Policy 2021, 16(2), 261-284.
https://doi.org/10.24136/eq.2021.010.

Purkayastha NP, Sinha NK. Unstoppable study with MOOCs during covid 19 pandemic: a study. Library
Philosophy and Practice 2021, 1-12:4791.

Impey C, Formanek M. MOOCS and 100 Days of COVID: Enroliment surges in massive open online
astronomy classes during the coronavirus pandemic. Social Sciences & Humanities Open 2021, 4(1):
100177. https://doi.org/10.1016/j.ssah0.2021.100177 PMID: 34746753

McCluskey M. Taking a MOOC during COVID-19: what to know. US News & World Report [2020, April
17]. Available from https://www.usnews.com/higher-education/online-education/articles/taking-a-
mooc-during-coronavirus-pandemic-what-to-know.

Mulik SS, Srivastava M, Yajnik N. Extending UTAUT model to examine MOOC adoption. NMIMS Man-
agement Review 2012, 36(2): 26-44.

Tamilmani K, Rana NP, Wamba SF, Dwivedi R. The extended Unified Theory of Acceptance and Use
of Technology (UTAUT2). a systematic literature review and theory evaluation. International Journal of
Information Management 2021, 57: 102269.

Venkatesh V, Thong JYL, Xu X. Consumer acceptance and use of information technology: Extending
the unified theory of acceptance and use of technology. MIS Quarterly 2012, 36(1): 157. https://doi.org/
10.2307/41410412

ZhouT, LuY, Wang B. Integrating TTF and UTAUT to explain mobile banking user adoption. Comput-
ers in Human Behavior 2010, 26(4), 760-767. https://doi.org/10.1016/j.chb.2010.01.013

Gupta A, Dogra N. Tourist adoption of mapping apps: A utaut2 perspective of smart travellers. Tourism
and Hospitality Management 2017, 23(2): 145—-161. https://doi.org/10.20867/thm.23.2.6

Lakhal S, Khechine H, Pascot D. Student behavioural intentions to use desktop video conferencing in a
distance course: integration of autonomy to the UTAUT model. Journal of Computing in Higher Educa-
tion 2013, 25(2): 93—121. https://doi.org/10.1007/s12528-013-9069-3

Marchewka JT, Kostiwa K. An application of the UTAUT model for understanding student perceptions
using course management software. Communications of the IIMA 2007, 7(2): 93—-104.

Chaveesuk S, Khalid B, Chaiyasoonthorn W. Digital payment system innovations: a marketing perspec-
tive on intention and actual use in the retail sector. Innovative Marketing 2021, 17(3): 109—-123. https://
doi.org/https://doi.org/10.21511/im.17(3).2021.09

El-Masri M, Tarhini A. Factors affecting the adoption of e-learning systems in Qatar and USA: Extending
the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2). Educational Technology
Research and Development 2017, 65(3): 743—763.

Muangmee C, Kot S, Meekaewkunchorn N, Kassakorn N, Khalid B. Factors determining the behavioral
intention of using food delivery apps during COVID-19 pandemics. Journal of Theoretical and Applied
Electronic Commerce Research 2021, 16(5): 1297—1310. https://doi.org/10.3390/jtaer16050073.

Oechslein O, Fleischmann M, Hess T. An application of UTAUT2 on social recommender systems:
Incorporating social information for performance expectancy. In 2014 47th Hawaii international confer-
ence on system sciences, pp. 3297-3306.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 24/26


https://doi.org/10.1109/EMS.2016.048
https://doi.org/10.24136/eq.2020.027
https://doi.org/10.24136/oc.2020.024
https://doi.org/10.24136/eq.2020.009
https://doi.org/10.24136/eq.2021.010
https://doi.org/10.1016/j.ssaho.2021.100177
http://www.ncbi.nlm.nih.gov/pubmed/34746753
https://www.usnews.com/higher-education/online-education/articles/taking-a-mooc-during-coronavirus-pandemic-what-to-know
https://www.usnews.com/higher-education/online-education/articles/taking-a-mooc-during-coronavirus-pandemic-what-to-know
https://doi.org/10.2307/41410412
https://doi.org/10.2307/41410412
https://doi.org/10.1016/j.chb.2010.01.013
https://doi.org/10.20867/thm.23.2.6
https://doi.org/10.1007/s12528-013-9069-3
https://doi.org/10.21511/im.17(3).2021.09
https://doi.org/10.21511/im.17(3).2021.09
https://doi.org/10.3390/jtaer16050073
https://doi.org/10.1371/journal.pone.0262037

PLOS ONE

Comparative analysis of variables that influence behavioral intention to use MOOCs

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Teo T, Noyes J. Explaining the intention to use technology among pre-service teachers: a multi-group
analysis of the Unified Theory of Acceptance and Use of Technology. Interactive Learning Environ-
ments 2014, 22(1): 51-66.

Khalid B, Kot M. The Impact of Accounting Information Systems on Performance Management in the
Banking Sector. IBIMA Business Review 2021: 1-15. https://doi.org/10.5171/2021.578902.

Palau-Saumell R, Forgas-Coll S, Sanchez-Garcia J, Robres E. (2019). User acceptance of mobile apps
for restaurants: an expanded and extended UTAUT-2. Sustainability 2019, 11(4): 1210.

Khalid B., Lis M., Chaiyasoonthorn W., & Chaveesuk S. (2021). Factors influencing behavioural inten-
tion to use MOOCs. Engineering Management in Production and Services, 13(2), 83-95. https://doi.
org/10.2478/emj-2021-0014.

Khalid B., Chaveesuk S., & Chaiyasoonthorn W. (2021). MOOCs ADOPTION IN HIGHER EDUCA-
TION: AMANAGEMENT PERSPECTIVE. Polish Journal of Management Studies, 23(1), 239-256.
https://doi.org/10.17512/pjms.2021.23.1.15.

Lowry PB, Gaskin JE, Twyman NW, Hammer B, Roberts TL. Taking ‘fun and games’ seriously: propos-
ing the hedonic-motivation system adoption model (HMSAM). Journal of the Association for Information
Systems 2013, 14(11): 617-671.

Martinez-Lopez FJ, Pla-Garcia C, Gazquez-Abad JC, Rodriguez-Ardura |. Hedonic motivations in
online consumption behaviour. International Journal of Business Environment 2016, 8(2): 121-151.

Kim HS. Using hedonic and utilitarian shopping motivations to profile inner city consumers. Journal of
Shopping Center Research 2006, 13(1): 57—-79.

Huang WHD, Hood DW, Yoo SJ. Gender divide and acceptance of collaborative web 2.0 applications
for learning in higher education. The Internet and Higher Education 2003, 16: 57—65. https://doi.org/10.
1016/j.iheduc.2012.02.001

Nordin N., Norman H, Embi MA. Technology acceptance of massive open online courses in Malaysia.
Malaysian Journal of Distance Education 2016, 17(2): 1-16. https://doi.org/10.21315/mjde2015.17.2.1

Kanwal F, Rehman M, Bashir K, Qureshi U. Critical factors of e-learning adoption and acceptance in
Pakistan: a literature review. Engineering, Technology & Applied Science Research 2017, 7(4): 1888-
1893.

Tvaronavi¢iené M, Mazur N, Mishchuk H, Bilan Y. Quality of life of the youth: assessment methodology
development and empirical study in human capital management. Economic Research-Ekonomska
Istrazivanja 2021, 1-18. https://doi.org/10.1080/1331677X.2021.1956361

Tamilmani K, Rana NP, Dwivedi YK. Use of ‘habit’is not a habit in understanding individual technology
adoption: a review of UTAUT2 based empirical studies. In International Working Conference on Trans-
fer and Diffusion of IT 2018, 533: pp. 277-294.

Impey C. Massive online open courses see exponential growth during COVID-19 pandemic. The Con-
versation 2020, July 23. Available from https://theconversation.com/massive-online-open-courses-see-
exponential-growth-during-covid-19-pandemic-141859.

Sutkowski t., Gregor B, Kaczorowska—Spychalska D. Rankings in Students’ decision-making process in
Poland—implications for university management. Journal of International Studies 2020, 13(3), 296—-308.
https://doi.org/10.14254/2071-8330.2020/13-3/19

Mishchuk H, Roshchyk |, Sutkowska J, Vojtovi¢ S. Prospects of Assessing the Impact of External Stu-
dent Migration on Restoring the Country’s Intellectual Potential (Case Study of Ukraine). Economics &
Sociology 2019, 12(3), 209-219. https://doi.org/10.14254/2071-789X.2019/12-3/14

Jayashree S, Reza MNH, Malarvizhi CAN, Mohiuddin M. Industry 4.0 implementation and Triple Bottom
Line sustainability: An empirical study on small and medium manufacturing firms. Heliyon 2021, 7(8):
e07753. https://doi.org/10.1016/j.heliyon.2021.e07753 PMID: 34430741

Medase K, Barasa L. Absorptive capacity, marketing capabilities, and innovation commercialisation in
Nigeria. European Journal of Innovation Management 2019, 22(5): 790-820. https://doi.org/10.1108/
EJIM-09-2018-0194.

Vasconcelos AC, Martins JT, Ellis D, Fontainha E. Absorptive capacity: a process and structure
approach. Journal of Information Science 2019, 45(1), 68-83. https://doi.org/10.1177/
0165551518775306.

Arifin Z, Firmanzah FA, Wijanto SH. The role of entrepreneurial leadership and absorptive capability to
technology adoption for improving business unit’s performance: An empirical research of Indonesia
Electricity Company. Advanced Science Letters 2016, 22(5), 1234—1239. https://doi.org/10.1166/asl.
2016.6754

Chaveesuk S, Khalid B, Chaiyasoonthorn W. Understanding stakeholders needs for using blockchain
based smart contracts in construction industry of Thailand: extended TAM framework. 2020 13th

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 25/26


https://doi.org/10.5171/2021.578902
https://doi.org/10.2478/emj-2021-0014
https://doi.org/10.2478/emj-2021-0014
https://doi.org/10.17512/pjms.2021.23.1.15
https://doi.org/10.1016/j.iheduc.2012.02.001
https://doi.org/10.1016/j.iheduc.2012.02.001
https://doi.org/10.21315/mjde2015.17.2.1
https://doi.org/10.1080/1331677X.2021.1956361
https://theconversation.com/massive-online-open-courses-see-exponential-growth-during-covid-19-pandemic-141859
https://theconversation.com/massive-online-open-courses-see-exponential-growth-during-covid-19-pandemic-141859
https://doi.org/10.14254/2071%26%23x2013%3B8330.2020/13-3/19
https://doi.org/10.14254/2071-789X.2019/12-3/14
https://doi.org/10.1016/j.heliyon.2021.e07753
http://www.ncbi.nlm.nih.gov/pubmed/34430741
https://doi.org/10.1108/EJIM-09-2018-0194
https://doi.org/10.1108/EJIM-09-2018-0194
https://doi.org/10.1177/0165551518775306
https://doi.org/10.1177/0165551518775306
https://doi.org/10.1166/asl.2016.6754
https://doi.org/10.1166/asl.2016.6754
https://doi.org/10.1371/journal.pone.0262037

PLOS ONE

Comparative analysis of variables that influence behavioral intention to use MOOCs

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

International Conference on Human System Interaction (HSI). https://doi.org/10.1109/hsi49210.2020.
9142675.

Fianu E, Blewett C, Ofori KS. Factors affecting MOOC usage by students in selected Ghanaian univer-
sities. Education Sciences 2018, 8(2): 70.

Govindarajan PB, Krishnan PB. a study on moderating effect of gender, and experience on massive
open online courses (MOOCS) technology adoption by extending the UTAUT model with reference to
student MOOC users. Journal of the Gujarat Research Society 2019, 21(3): 350-358.

Mendoza GAG, Jung |, Kobayashi S. A review of empirical studies on MOOC adoption: Applying the
unified theory of acceptance and use of technology. International Journal for Educational Media and
Technology 2017, 11(1): 15-24.

Tseng TH, Lin S, Wang Y, Liu H. Investigating teachers’ adoption of MOOCs: the perspective of
UTAUT2. Interactive Learning Environments 2019: 1-16. https://doi.org/10.1080/10494820.2019.
1674888.

de Sena Abrahao R, Moriguchi SN, Andrade DF. Intention of adoption of mobile payment: An analysis
in the light of the Unified Theory of Acceptance and Use of Technology (UTAUT). RAI Revista de
Administragéo e Inovagdo 2016, 13(3): 221-230.

Venkatesh V, Thong JY, Xu X. Consumer acceptance and use of information technology: extending the
unified theory of acceptance and use of technology. MIS quarterly 2012, 36(1): 157—178.

Nordhoff S, Louw T, Innamaa S, Lehtonen E, Beuster A, Torrao G, et al. Using the UTAUT2 model to
explain public acceptance of conditionally automated (L3) cars: a questionnaire study among 9,118 car
drivers from eight European countries. Transportation Research Part F: Traffic Psychology and Behav-
jour 2020, 74:280-297.

Ain N., Kaur K., & Waheed M. (2016). The influence of learning value on learning management system
use. Information Development, 32(5), 1306—1321. https://doi.org/10.1177/0266666915597546.

Yavwa Y, Twinomurinzi H. Impact of culture on e-government adoption using UTAUT: A case of Zam-
bia. International Conference on eDemocracy & eGovernment (ICEDEG) 2018, pp. 356—360, https://
doi.org/10.1109/ICEDEG.2018.8372350

Prasetyo YT, Roque RAC, Chuenyindee T, Young MN, Diaz JFT, Persada SF, et al. Determining Fac-
tors Affecting the Acceptance of Medical Education eLearning Platforms during the COVID-19 Pan-
demic in the Philippines: UTAUT2 Approach. Healthcare 2021, 9(7): 780. https://doi.org/10.3390/
healthcare9070780 PMID: 34206155

Williams L, Rasmussen S, Kleczkowski A, Maharaj S, Cairns N. Protection motivation theory and social
distancing behaviour in response to a simulated infectious disease epidemic. Psychology, Health &
Medicine 2015, 20(7), 832—-837. https://doi.org/10.1080/13548506.2015.1028946 PMID: 25835044

Kleczkowski A, Maharaj S, Rasmussen S, Williams L, Cairns N. Spontaneous social distancing in
response to a simulated epidemic: a virtual experiment. BMC Public Health 2015, 15(1). https://doi.org/
10.1186/s12889-015-2459-x PMID: 26577404

Love S. What drives mobile commerce? an empirical evaluation of the revised UTAUT model. Interna-
tional Journal of Management and Marketing Academy 2013, 1(2): 82—99.

Ahmed R R, Romeika G, Kauliene R, Streimikis J, Dapkus R. ES-QUAL model and customer satisfac-
tion in online banking: evidence from multivariate analysis techniques. Oeconomia Copernicana 2020,
11(1), 59-93. https://doi.org/https%3A//doi.org/10.24136/0c.2020.003

Fornell C, Larcker DF. Evaluating structural equation models with unobservable variables and measure-
ment error. Journal of marketing research 1981, 18(1): 39-50.

Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate data analysis. 7th ed. Upper Saddle River,
NJ, USA: Prentice-Hall, Inc.

Sung HN, Jeong DY, Jeong YS, Shin JI. The relationship among self-efficacy, social influence, perfor-
mance expectancy, effort expectancy, and behavioral intention in mobile learning service. International
Journal of U- and e-Service, Science and Technology 2015, 8(9): 197—206. https://doi.org/10.14257/
jjunesst.2015.8.9.21

Tan E, Leby Lau J. Behavioural intention to adopt mobile banking among the millennial generation.
Young Consumers 2016, 17(1): 18=31. https://doi.org/10.1108/yc-07-2015-00537

Wang HY, Wang SH. User acceptance of mobile internet based on the Unified Theory Of Acceptance
and Use of Technology: investigating the determinants and gender differences. Social Behaviour and
Personality: An International Journal 2010, 38(3): 415—-426.

Sam MFM, Baharin SNF. The factors which influencing users’ behavioral intention towards using online
booking system for car service at car service centre in Malacca. COJ Electronics & Communications
2018, 1(4): 1-7. https://doi.org/10.31031/COJEC.2018.01.000517

PLOS ONE | https://doi.org/10.1371/journal.pone.0262037  April 12, 2022 26/26


https://doi.org/10.1109/hsi49210.2020.9142675
https://doi.org/10.1109/hsi49210.2020.9142675
https://doi.org/10.1080/10494820.2019.1674888
https://doi.org/10.1080/10494820.2019.1674888
https://doi.org/10.1177/0266666915597546
https://doi.org/10.1109/ICEDEG.2018.8372350
https://doi.org/10.1109/ICEDEG.2018.8372350
https://doi.org/10.3390/healthcare9070780
https://doi.org/10.3390/healthcare9070780
http://www.ncbi.nlm.nih.gov/pubmed/34206155
https://doi.org/10.1080/13548506.2015.1028946
http://www.ncbi.nlm.nih.gov/pubmed/25835044
https://doi.org/10.1186/s12889-015-2459-x
https://doi.org/10.1186/s12889-015-2459-x
http://www.ncbi.nlm.nih.gov/pubmed/26577404
https://doi.org/https%3A//doi.org/10.24136/oc.2020.003
https://doi.org/10.14257/ijunesst.2015.8.9.21
https://doi.org/10.14257/ijunesst.2015.8.9.21
https://doi.org/10.1108/yc-07-2015-00537
https://doi.org/10.31031/COJEC.2018.01.000517
https://doi.org/10.1371/journal.pone.0262037

