Heliyon 9 (2023) e17195

Contents lists available at ScienceDirect

Heliyon

journal homepage: www.cell.com/heliyon

Analysis of factors affecting the effectiveness of face-to-face
marketing learning via TikTok, YouTube and video conferencing

Eloy Gil-Cordero ", Carlos Rodriguez-Rad, Pablo Ledesma-Chaves,
Maria-Elena Sanchez del Rio-Vazquez

Department of Business Administration and Marketing, University of Seville, Seville, 41018, Spain

ARTICLE INFO ABSTRACT

Keywords: After the COVID-19 pandemic, the use of virtual platforms, social networks and online applica-
Mafk‘?ﬁng lea“_‘ing tions has been totally modified by returning to face-to-face systems. The mandatory use of these
Lea.rrfung' effectiveness tools in the period of social distancing has led to their extensive development. This paper analyzes
lsjitslssaE?v[tlon the effects of the use of ICTs in a purely face-to-face environment. Therefore, it analyzes the

£sQCA factors that affect student satisfaction and effectiveness in marketing learning through the use of
digital tools and online applications in face-to-face classes, and this analysis is from a dual
perspective of user and learning dissatisfaction. Using a learner-centered approach in university
classes, the use of the digital platform Blackboard, the digital tool YouTube and the social
network TikTok in university marketing teaching is analyzed. The study is carried out on a sample
of 327 university students of different levels. The analysis is performed through a mixed meth-
odology using a symmetric (PLS-SEM) and non-symmetric (fsQCA) approach, allowing a better
generalization of the results. In the measurement of effectiveness, both user assessment and
student learning assessment are significative, the two being affected in a similar way. However,
they are not related to each other, acting independently. Attitude is the construct that has the
greatest impact on both types of satisfaction. Perceived enjoyment also exerts a notable influence,
especially on learning satisfaction. The study presents one of the first post-pandemic approaches
to the analysis of the effectiveness of technological tools (ICT tools) in the face-to-face setting of
university marketing classes.

1. Introduction

The Internet has inevitably changed our way of life, both at work and in our communications, entertainment, shopping, and
learning. Education, in particular, has adapted to the new technological scenario, benefiting from the advantages of new information
and communication technologies (ICTs) to facilitate communication between teachers and students and the exchange of knowledge
[1-3]. Hence, the concept of e-learning (i.e., electronic-learning) emerges as the integration of technology and education, becoming an
effective learning medium nowadays [4,5].

In addition, the COVID pandemic has also provided a boost to the further development of e-learning tools, as teachers were forced
to use the e-learning platform to teach students [6-8]. Therefore, the suggestion by Ref. [9] to incentivize teachers to teach their
students with the support of digital technologies to achieve better learning is worth noting. Hence, it is not surprising that, in order to
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foster student learning, modern universities have supplemented their traditional offline classes with web-based online educational
tools by incorporating webinars or learning management systems (LMSs), such as web course tools (WebCT) or Blackboard, Moodle,
It’s learning, Fronter, etc., into their curricula (Abdullah et al., 2016; Chen & Tat Yao, 2016; Daultani et al., 2021; Ebner & Gegen-
furtner, 2019; Eom, 2012; Findik-Coskuncay et al., 2018; Sharma & Chandel, 2013a; Sgrebg et al., 2009).

Much has been learned from marketing education in the pandemic stage, its being especially important to maintain what has been
done well and remember what has been done badly, in order to design appropriate teaching strategies for the crisis stages [10]. In this
way [11], propose a crisis management model for marketing education, derived from best practices and decisions made during the
COVID-19 crisis.

On the other hand, we agree with Costado Dios and Pinero Charlo, (2021) that face-to-face teaching can be enriched with e-learning
tools. It is key, therefore, to remember that student satisfaction with the learning process through ICT assumes the role of learning
facilitator [12]. Lower student satisfaction with the use of the ICT tool is related to poorer performance, therefore, it is interesting to
investigate student satisfaction with the ICT tools used during learning [13]. The adoption of any technology is not in itself a panacea
for higher education, changes should be supported by studies in relation to learning outcomes [14].

However, it is sometimes the case that the results of different research on students’ satisfaction with ICT have been inconsistent due
to the lack of a proper selection of measurement instruments [15]. As further explained in the literature review of this paper, student
satisfaction has been measured with items related to the technological tool [16-19], with learning achieved through the tool [20,21],
or a mixture of user satisfaction and learning satisfaction [22-24]. We have not found studies that analyze satisfaction with the tool (i.
e., user satisfaction) and satisfaction with learning (i.e., learning satisfaction) simultaneously and independently, as well as the
relationship between the two. Taking into account that in face-to-face university teaching, the use of e-learning tools is optional, and it
is the teacher who decides whether or not to use it in the teaching-learning process, not the student, we believe it is important to
differentiate between the two learner satisfactions. Therefore, we intend this study to be a pioneer in analyzing both types of student
satisfaction separately and in relation to each other.

Research has been conducted on the similarities and differences between face-to-face and e-learning, based primarily on student
and teacher perceptions and attitudes, as well as e-learning achievement and performance [7]. Recalling that the pandemic has
promoted the development of e-learning tools and that in order to turn e-learning initiatives into sustainable forms of learning, we
must ensure their success [25], we believe it is interesting to delve into student satisfaction with the use of online tools in a face-to-face
learning environment beyond the COVID-19 meta period.

Furthermore, given that the incorporation of new ICT tools in education aims to enhance student learning, we agree with [3] on the
need for further research on the factors affecting the acceptance of e-learning tools, and we also believe that it is necessary to test the LE
achieved with these tools. In this regard, we also agree with [22] on two key points: (1) to keep learners engaged with the course they
are taking, interest-generating elements can be included to support the course content, and the range of e-learning tools offers many
possibilities to be further explored; and (2) since the impact of these interest-generating elements in marketing courses has been
studied only to a limited extent, there remains a notable research gap.

On the other hand, to measure the success of e-learning, the literature suggests DeLone and McLean’s information systems (IS)
success model, the technology acceptance model (TAM), user satisfaction models, and e-learning quality models [4,26]. The first two
have perhaps been the most widely used in the context of IS [5], however research has been designed with variables from the different
models to achieve a better explanation of learning effectiveness (LE). As can be seen from the research presented so far, satisfaction has
been extensively studied in the context of e-learning tools. This is not surprising, as its assessment is necessary to test the use of the
learning tool [25]. Specifically, perceived learner or instructor loyalty [4], or intention for continued use, intended use, or actual use
[27-32] have been investigated. These constructs focus mainly on the tool used and sometimes less on the learning gained. In this
regard, the literature also offers research that studies constructs more related to concrete learning achievements, such as learner
benefits [17,26,33], learning achievement [6], impact on performance [5,34], LE [35,36], or learner scores [5,8,37,38]. Given that
e-learning aims to enhance learning, this study believes that it is worthwhile to extend research on LE as a result of e-learning tools
used in face-to-face settings.

Accordingly and striving to be concrete, we hope to contribute to the literature on marketing learning in the university setting by
(1) analyzing the background of LE through three different technological tools that generate e-learning interest, namely TikTok,
YouTube and videoconferencing, (2) investigating the use of these e-learning tools in a face-to-face setting beyond the COVID-19 meta
period, (3) testing the LE of these tools, (4) exploring learner satisfaction through two constructs, namely user satisfaction (US) and
learning satisfaction (LS), (5) discovering the relationship of the two satisfaction types with the other constructs of the model, and (6)
testing the relation between LS and US.

Hence, our research question would be “What are the factors that influence the effectiveness of marketing learning in a face-to-face
environment through TikTok, YouTube and video conferencing?”. Accordingly, the main objective of the research is to determine the
effectiveness of university learning through a dual perspective of satisfaction, personal and learning. This objective is articulated
through two secondary objectives. First, to find out what are the main antecedents affecting both types of satisfaction and, second, to
determine whether both types of satisfaction are related to each other.

Therefore, based on the literature, our study proposes a research model composed of three independent variables perceived ease of
use (PEU), perceived enjoyment (PE) and attitude toward the use of a technology (ATT), two satisfaction variables (LS and US) and one
dependent variable (LE). Hence, this study aims to deepen our understanding of the variables that determine learning efficacy (LE)
when using ICT in the face-to-face environment of university education in marketing.

Consequently, we structure our paper in such a way that after this introduction, this study delves into the literature review that
leads us to propose our research model and our hypotheses. Subsequently, we analyze the results obtained, and finish with the
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conclusions, future research lines, and our study’s limitations of.
2. Related work

The development of information and communication technology (ICT) has triggered e-learning, which is ICT-supported learning,
having become an important enabler of the teaching-learning process [3,6,39]. In addition, ICT has facilitated the paradigm shift from
teacher-centered to learner-centered education, so that learning becomes active by involving students in the learning process [1,40,
41]. Meanwhile, the COVID-19, which introduced the term “new normal”, has accelerated this paradigm shift with a rapid transition
from traditional face-to-face learning to online learning in higher education [42,43]. Moreover [44], term the first semester of the
2021-2022 academic year (prior to the end of the pandemic) as the “meta-COVID-19 period” given that it is a period of disruption, but
one that offers many exciting opportunities in academia, followed by a general health phenomenon. The authors explain that by
adjusting the ICT applied during the epidemic, academic institutions will be able to move toward sustainable educational models that
support the active participation of students in achieving educational goals. In addition, student perceptions of face-to-face and
e-learning, which show positive aspects of both, has led to the development of hybrid teaching models (i.e., blended learning) to get the
best of both teaching models [45].

Until the first decade of the 21st century it seemed that students were more in favor of using traditional tools, while teachers
expressed a greater preference for the use of digital technologies [46]. In this sense [47], take a critical approach to the way ICTs were
handled in marketing education, arguing that they were not adequately used to promote student engagement, enhance learning and
provide them with all the skills they need to perform their jobs when they enter the labor market. In addition, e-learning also has some
disadvantages, such as the cost of multimedia materials, frustration, anxiety and confusion, or the possibility of isolating learners [39,
40,48,49]. Even now, although students have the latest technologies at their disposal, some do not use them to learn as much as they
could, which means that the full potential of ICT is not realized [2]. It is no surprise, therefore, that [S0]emphasized that it would make
sense that the use of technological tools employed in marketing classrooms would change rapidly to adapt to swift technological
change. This appears to have been the case, as evidence shows that students are increasingly using ICT to collaborate in the educational
process [51,52].

Ali and Maksum, (2020) clarify that e-learning is an umbrella term for technology that enables learning using a variety of teaching
and learning tools, but that e-learning cannot be separated from the use of the Internet. Therefore, it refers to tools that require the use
of the Internet to deliver learning materials electronically to students. Being economical, flexible and accessible without barriers of
time and distance, different innovative techniques are emerging in the field of learning systems [53,54,51,48,55,56].

According to Costado Dios and Pinero Charlo, (2021), face-to-face teaching requires full presence in the classroom, both for
theoretical and practical classes, although it allows the complementary use of online tools for sending notices, chats, forums, e-mails,
sharing documentation, student assignments, etc. Meanwhile, the online teaching model refers to totally online educational training
supported by ICT, without a physical presence in the classroom, so that the students must continuously use their computers, tablets or
cell phones to follow their teaching-learning process from home. For its part, the hybrid or blended learning model is halfway between
the online and face-to-face models, since it combines teaching in the physical classroom and in the virtual classroom. As we have
already mentioned, the COVID-19 pandemic has highlighted the essential role of ICT in education, as well as the comparison between
face-to-face, online and blended education models. For example, Jacques et al., (2021) found that there is no difference in the per-
formance of the students in face-to-face and online education. However, students were much less enthusiastic about the forms of
teaching that require the implementation of electronic systems, especially in the development of projects and practical work. Kanetaki
et al. (2022) compared the use of YouTube in online training, in face-to-face and blended learning and found that interest in videos
decreases in face-to-face training because students can solve their doubts in the class.

Considering, therefore, that the use of ICT in education is due to the achievement of better learning Duffy and Ney, (2015), it is
essential that changes are supported by studies in relation to the learning outcomes Cavanaugh and Jacquemin, (2015). Specifically,
Sharma and Chandel, (2013) and Dikcius et al. (2021) argue that research is needed on the acceptance of ICT in the learning envi-
ronment and on the LE achieved. In this regard, it should also be considered that students’ satisfaction with the learning process
through ICT assumes the role of learning facilitator [12]. Consequently, the proliferation of studies on the most innovative ICTs related
to e-learning in the second and current decade of the 21st century is not surprising.

Therefore, many of the studies that have contributed to understanding the success of e-learning are related to the technology
acceptance model and the expectations and confirmation model [57]. Masadeh et al. (2023) explain that the first studies of the 21st
century focused on technology (e.g., intention to use, adoption, usability, course content, and e-learning personalization), and from
2007 onwards included satisfaction. In the second decade, studies have already focused more on learner and instructor attitudes and
interactions.

The Technology Acceptance Model (TAM) by Davis, (1989), which is framed within the theories of Social Action Psychology, has
been the most widely used theory to measure the success of new technology in terms of the acceptance and use of technology [1,25,26,
29]. This model presents the perceived usefulness and the PEU as the main determinants of ATT and intention of use, which determines
actual use. In addition, perceived usefulness and PEU are conditioned by factors of a social, cultural, and political nature. In order to
improve the explanatory and predictive power of the TAM, the model has been widely extended, giving rise to different versions such
as TAM2 by Ref. [58], TAM3 by Ref. [59], the Unified Theory of Acceptance and Use of Technology (UTATUT) by Ref. [60] and
UTAUT2 by Ref. [60]. In the e-learning domain, TAM has been widely extended and used [53].

As we have discussed, learner satisfaction has also been used to evaluate the success of e-learning. The Expectation-Confirmation
Theory (ECT) from Ref. [61] explains that when customers confirm that the purchase lives up to expectations, they would feel satisfied
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and could cement their loyalty by generating more purchases [25,32]. Several studies have confirmed that learner satisfaction with
e-learning can be widely used to assess the success of e-learning [5]. In this sense [62], highlights the critical role of satisfaction for the
intention of continued use and declares that this has been well established in IS models in marketing and reference disciplines through
studies such as those of [61] or [63].

Given that the search for synergies between contributions from different theories is common in scientific research, in this literature
review we found many studies investigating the relationship between some of the variables of the TAM or some of its extensions or
versions and student satisfaction. In the field of e-leaning courses, the literature offers studies such as those of Arbaugh (2000), Alraimi
et al. (2015), Alrawabdeh et al. (2023), Butt et al. (2023), Chen and Tat Yao (2016), Chugh et al. (2023), Joo et al. (2018), Masadeh
et al. (2023), Sgrebg et al. (2009), Sun et al. (2008), and Kadek and Sugianingrat (2021). Regarding learning management systems
(LMS) (e.g., BlackBoard, Canvas, Moodle, etc.), we find studies such as those of Abdel-Maksoud (2018), Al-Fraihat et al. (2020), Ghazal
et al. (2018), Sunkara and Kurra (2017), and Xu and Mahenthiran (2016). Specifically in the use of video-based instructional material,
we remark the research by Donkor (2011) and Nagy (2018). Among the studies on mobile-learning we note that of Alrawabdeh et al.
(2023) and Chao (2019).

However, an inadequate selection of the measurement instruments could have generated inconsistent results in the different studies
on student satisfaction with ICT, so it is necessary to precisely define each variable to be studied and choose the appropriate instrument
[15]. Consequently, this study aims to be a pioneer in the differentiation of two types of satisfaction for the educational environment.

The literature offers various definitions of student satisfaction. The concept of e-learning as an IS seems to guide some of the
definitions in the learning environment. Hence [64], describe satisfaction in terms of the usability of the system, technical aspects and
content quality. In this sense, Ghazal et al. (2018) argue that learner satisfaction indicates the happiness and the agreement with
system use. However, Lin et al. (2008) support that learner satisfaction not only shows the learner’s level of enjoyment, but also
assesses the effectiveness of the education they experience. Hence [65], define satisfaction as the expected amount of learning
accumulated through a particular e-learning system and Lin et al. (2008) refer to the satisfaction of personal learning needs in the
learning process.

Consequently, in the context of our study, US can be conceptualized as the level of gratification generated in the learner by the
educational tools used in the learning process. LS is defined as a psychological state that arises from the result of the confirmation or
disconfirmation in the comparison between the academic expectations related to the learning to be achieved and that achieved by the
learner, in the educational experience, which the learner values as favorable or unfavorable.

When analyzing learner satisfaction, there is not always a clear differentiation between the two concepts in the literature. Some
papers seem to follow the US concept, as they analyze aspects such as the quality of the tool, the pleasure with the experience of using
the tool, the enjoyment of the learning experience through the tool used, etc. [39,66,67,68,16-19,24,30,30,32,34,36,69,70,71,72-74].
Other studies analyze aspects such as the fulfillment of learning objectives, the acquisition of relevant competencies, appropriateness
to the way of learning, etc. In these cases, they refer more to the LS [20,21,75]. Other papers seem to include both US and LS aspects, as
they use a combined scale to ask whether the respondent learned much more, whether the lesson was clear, whether it was a delightful
or enjoyable experience, etc. [4,22-24,26,76,77,78].

We propose to establish a clear differentiation between the two constructs since in the field of education the learning tools used by
the teacher may affect US and LS differently.

On the other hand, e-learning refers to the intervention of technology in the learning process [26] and although it seems to have
become an effective learning medium today [4,5], researchers remain interested in measuring its effectiveness. Something that is not

PLS-SEM fsQCA

SATISFACTION

Perceived
ease of use

LE = f(PEU, ATT, LS, PE, US)

Learning
satisfaction
H2

Perceived
enjoyment

Learning
effectiveness

H1

H8 User satisfaction

~LE =f(PEU, ATT, LS, PE, US)

H9

Fig. 1. Proposed model.
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uncommon if we remember that technology is not in itself a panacea for higher education, the changes must be supported by studies on
learning outcomes [14,22].

Therefore, some research studies students’ perception of its benefits [17,26,33], learning achievements [6], performance impact
[5,34], LE [35,36]. Others prefer more objective data using student scores.

In our paper, we are measuring the effectiveness of learning from the learner’s point of view and conditioned by his or her
satisfaction with the experience of using tools chosen by the teacher. In this sense, we have selected the three variables that we believe
can help explain student satisfaction in this context. We have therefore tried to propose a model that includes the antecedent variables
of satisfaction that are directly related to its use in face-to-face training sessions.

With the idea that e-learning tools, more abundant due to the pandemic [5-8,37,38], can enrich face-to-face learning [45], this
study believes that research on LE as a result of e-learning tools used in face-to-face settings is worth expanding.

3. Materials and methods

To conduct this research, we have selected three types of representative ICT tools used in teaching, two of which have been widely
used and proven to be effective in learning. Firstly, to represent online teaching platforms we have chosen our university’s [79-81]. To
represent video tools, we have selected YouTube, [82-84]. Then, to represent social networks we have used TikTok, as it is one of the
most widely used at present [85-87]. The first two have been widely used and have been proven to be effective in learning. The
following model is proposed (Fig. 1).

The present research uses a mixed methodology between PLS-SEM and fsQCA. In decision-making analysis using statistical
methods, such as PLS-SEM, there can be an oversimplification due to the fact that only linear relationships are examined. To address
this limitation, the fsSQCA technique is used. This allows for a deeper understanding of complex substances in combination with PLS-
SEM [88]. While PLS-SEM establishes causal relationships between related constructs, fsSQCA investigates the necessary and sufficient
conditions for the factors in PLS-SEM analysis to lead to a result [89]. To obtain more precise and clearer conclusions from the PLS-SEM
results, it is combined with fsQCA [90]. The PLS-SEM results with fSQCA are highly promising because they allow for a unique analysis
that combines both symmetric and asymmetric perspectives, while accounting for measurement error inherent in the measurements.
The goal of this multi-method approach is to provide a more detailed and complex view of the causal relationships between the
antecedent constructs and the selected key target constructs [91,92]. In addition, the combination of PLS-SEM and fsQCA makes it
possible to evaluate the predictive power of a model with careful development based on theory and logic [93]. By combining these two
prediction-focused methods, more actionable management recommendations can be obtained, as the prescriptions derived from these
models are often predictive in nature [94]. The amount of uncertainty and variability makes the process dynamic, characterized by
interdependent, non-proportional and non-continuous decision-driven choices (Misangyi et al., 2017). We argue that these factors
operate in conjunction with the concept of causal complexity [95].

Because of this causal complexity, qualitative comparative analysis (QCA) provides a tool that aims to support and/or complement
the information obtained at the aggregate level by adopting symmetrical methods [96], since QCA does not start from the basis of the
usual techniques, which consider causal conditions to be independent variables, with linear and additive effects on the outcome.
Adding this methodology to the analysis of human behavior is necessary, as the understanding of student behavior is limited when
exclusively symmetric methodologies are used [97]. Human behavior is naturally complex and the amount of uncertainty makes the
process dynamic, characterized by interdependent and non-proportional decision-driven choices [98]. The fs/QCA method has
attracted the attention of researchers in various fields of research and its use has been growing consistently since 2007 [99]. Its main
objective is to detect causal relationships between the chosen conditions and the expected results after the comparative analysis of the
cases [100].

The analysis consists of creating all the combinations of conditions and, by applying logical inference, establishing which con-
stellations of factors imply the expected results (LE). Therefore, with this method, we start by considering for this methodology all the
factors introduced in the model, to observe which are the possible combinations that can lead to the expected result of LE.

LE = f (PEU, ATT, LS, PE, US), and ~ LE = f (PEU, ATT, LS, PE, US).

Table 1

Sample distribution.
Gender
Men 42.51%
Women 57.49%
Age
Under 25 years 95.72%
Over 25 years old 4,28%
Cycle
Frist 45.87%
Second 23.85%
Third 23.85%
Fourth 7.34%




E. Gil-Cordero et al. Heliyon 9 (2023) e17195
3.1. Sample

To test the previously defined hypotheses, a questionnaire was developed. In this study, we employed a non-probability conve-
nience sampling technique. This approach acknowledges that each member of the population does not have an equal chance of being
chosen, and the decision of selection is left to the researcher’s judgment [91]. This method is commonly utilized in the fields of social
sciences, business and education [101]. In our specific case, the convenience of using the non-probabilistic method is rooted in the aim
to ensure a balanced participation of students from different subjects and age groups, thereby enhancing the generalizability of the
results. Scales from the literature were used for the study. All the scales used are made up of several items that score additively, 7-point
Likert-type: (1) “Strongly disagree”; (2) “Disagree”; (3) “Somewhat disagree”; (4) “Undecided”; (5) “Somewhat agree”; (6) “Agree” and
(7) “Strongly agree”. The questions included in this questionnaire have been validated by different authors adapted from: (1) PEU
[102,103]; (2) ATT [104]; (3) LS [105]; (3) PE [106]; (4) US [107]; (5) LE [35]. The population selected for this research were students
of the Marketing Degree of the University of Seville, from different courses where ICT tools had been used. The distribution of the
questionnaire was between March and April 2022, being an online and anonymous form. A total of 349 questionnaires were answered
(Table 1), of which 22 were eliminated because they were incomplete.

3.2. Common method bias

Common method bias (CMB) is a term used to describe the difference between a trait score and the measured score, which can be
attributed to the use of the same method to measure one or more traits [108]. This can be a problem in social science research, as it can
lead to bias and error [109], systematic problems that may affect the accuracy of the results. To avoid CMB, the procedural remedies
suggested by Podsakoff, MacKenzie and Podsakoff have been implemented [110], as well as a statistical technique called variance
inflation factors (VIF) [111]. This test can detect possible CMB situations by assessing vertical and lateral collinearity. The Kock and
Lynn guidelines [112] recommend a VIF value of less than 3.3 to avoid pathological collinearity. The present model has a maximum
VIF of 2.11, indicating that it is free of CMB [111]. Table 2 shows the values described above.

3.3. -SEM

The researchers used a statistical technique called PLS-SEM to analyze their model, a multivariate analysis technique whose
purpose is to test structural models [113]. They chose this method because it is effective for small to moderate sample sizes and
provides parameter estimates even with small sample sizes [114], exploratory research and predictive applications [115]. PLS-SEM is
especially useful for examining new structural pathways in studies that build on previous models or propose new relationships and
measurements [116], as in the case of this study.

The structural equation modeling (SEM) process consists of two stages: the evaluation of the measurement model and the evalu-
ation of the structural model [117]. The evaluation of the measurement model is the first step, which ensures that each construct is
measured correctly. The robustness of the proposed model is measured by assessing reliability and validity, which are the main re-
quirements, even in articles whose object of study is education [118]. The vast majority of the research used composite reliability and
Cronbach’s alpha for the internal consistency of the measurement model [119]. To assess the validity of the constructs, it used
techniques such as average variance extracted (AVE) and cross-factorial loadings, which under the recommendation of [120] and
others, including in the education sector [121,122]. Constructs with a reliability score above 0.7 are considered to have satisfactory
internal consistency.

3.4. Hypotheses

Therefore, we will now delve a little deeper into the variables that constitute the research model of this study in order to support the
hypotheses with the existing literature.

3.4.1. Learning effectiveness (LE)

Although the success of a system cannot be limited to a single dependent factor [123], perceived effectiveness is a clear indicator of
the success of the educational process [123].

As we have already noted, after the pandemic phase, there has been a rapid transition of learning modes and its influence on LE
needs to be investigated [43]. LE refers to the level of achievement of learning objectives and is a reflector of the quality of teaching and
learning performance [124]. LE contributes to learners’ acquisition of knowledge [125].

[126] propose that learning performance is the most critical reflector of the success of an educational process. However, effec-
tiveness should be measured by students’ self-perception and not by performance in tests or exams [127].

Table 2

Full collinearity VIF.
Variables Attitude Learning Effectiveness Learning satisfaction Perceived ease of use Perceived enjoyment User Satisfaction
VIF 2.04 1.29 1.68 1.54 2.09 1.89
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3.4.2. User satisfaction (US)

Satisfaction is considered an individual’s emotional evaluation that is a consequence of experiences and beliefs (Rahman et al.,
2017). According to the Uses and Gratifications Theory, consumers have evolved from being passive subjects to becoming a conscious
and motivated use of communication [128]. US can be defined as the level of gratification that a technology generates in the user once
it has satisfied their needs [129]. Therefore, in the context of our study, US can be conceptualized as the level of gratification that the
training tools used in the learning process generate in the learner.

In the educational field, US is considered one of the main indicators of success of the educational tool used [130]. The lack of
satisfaction could be an impediment to the successful adoption of any technology and the improvement of learning [23]. Research on
e-learning tools has revealed that satisfaction with those tools is always positively related to use intentions (retention and continu-
ation), regardless of the setting or study [22]. To achieve US, it is essential that the needs of the learner be fulfilled [17].

In the context of learning, perceived US with ICT is a very strong predictor of system effectiveness [67,17,131]. US and its rela-
tionship with perceived effectiveness has been analyzed within the scope of the hybrid model [39]. Additionally, in the e-learning
setting, Ho and Dzeng, 2010), and Basith et al. (2020) proved that satisfaction has a positive and significant relationship with academic
performance.

As a result, the following hypothesis is proposed.

Hypothesis H1. US is positively related to LE

3.4.3. Learning satisfaction (LS)

Satisfaction refers to the judgement after consumption of a product or service, considering the overall experience of consumption
[132]. LS specifies the modalities of learners’ personal internal feelings in the learning process [133]. Therefore, LS is defined as a
psychological state that arises from the confirmation or disconfirmation between academic expectations and the learner’s educational
experiences that he or she values as favorable or unfavorable [51]. The learner has prior expectations with the learning process. If the
experience exceeds those expectations, he or she will feel satisfied, whereas if those expectations are not met, the outcome will be
“dissatisfied".

In the field of technology use in the learning process, LS has been conceptualized not only with the learning experience, but also
with the consistency with the values and needs of the learners [134,135].

LS is considered a clear predictor of academic performance [136], due to the fact that it facilitates students’ active and continual
participation in learning activities [137].

From these arguments, the following hypotheses are derived.

Hypothesis H2. LS is positively related to LE
Hypothesis H3. LS is positively related to US

3.4.4. Perceived ease of use (PEU)

PEU is defined as “the degree to which a person believes that using a particular system would be free of effort” [138]. PEU is a
crucial factor in determining user acceptance and adoption of ICT [49], as it is a personal belief that predicts ATT [139,140]. Therefore,
users are likely to choose the application that they perceive to be easier to use rather than another one (Davis, 1989). In addition, PEU
is considered a cognitive belief [141].

With respect to ICT in education, PEU refers to the extent to which a student perceives that using ICT does not require much effort.
Therefore, if students perceive the use of information technologies for learning to be effortless, they will be more likely to use them; but
if they perceive their use to be laborious, they will possibly be reluctant to use them, despite their benefits for their learning [139].
Hence, for instance Ref. [51], proved that PEU is a good predictor of students’ behavioral intention toward LMSs. The large number of
studies regarding the acceptance of technology in educational settings reflects the relevance of this variable in the use of new tech-
nologies [51,31,56,133,139-143].

(Donkor, 2011) argued that PEU should be of prime concern if the learners are to be satisfied with e-learning. In the context of
education, different studies have not only verified that PEU promotes the intention to use ICT, but also that it is well suited to predict
students’ US [74]. PEU is also an antecedent of LS [21]. Hence, it is not surprising that the studies by Refs. [39,51,24,57,69,143] have
also verified the relationship between PEU and satisfaction.

These arguments from the literature help in setting out the following hypotheses.

Hypothesis H4. PEU is positively related to LS
Hypothesis H5. PEU is positively related to US

3.4.5. Perceived enjoyment (PE)

PE is defined as the “degree to which the activity of using technology is perceived as enjoyable in itself, apart from any anticipated
performance consequences” [144]. PE is considered an emotional belief [22,145]. According to the technology acceptance model
(TAM) and self-determination theory framework, PE is similar to the intrinsic motivation that drives the performance of an activity due
to the genuine interest or enjoyment of the process of performing it [68,42,146]. Furthermore, this intrinsic motivation is related to the
satisfaction of the three basic psychological needs (i.e., relatedness, competence, and autonomy), being able to trigger students’
engagement in achieving learning goals [42].
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PE has been widely used in education [53,51,31,140,142,143,146]. In this environment, studies on student satisfaction with new
forms of technology or gamification for learning often need to include emotional factors such as PE of the new technology and
gamification [143]. In particular, PE is a commonly used external factor in technology acceptance research [49,145].

Research has found that PE is an antecedent of student satisfaction [143]. Some studies have tested the relationship of PE with US
[68,16,32,131] and others its relationship with combined satisfaction scales [57,145,143].

Based on the findings of the previous literature, the following hypotheses were proposed.

Hypothesis H6. PE is positively related to LS

Hypothesis H7. PE is positively related to US

3.4.5.1. Attitude toward the use of a technology (ATT). ATT is defined as an individual’s positive or negative feelings toward the use of
a technology [146]. In education, most studies report that attitude toward a particular ICT tool has a direct and positive impact on the
intention to use it [49,141,147,148]. In this regard [141], argues that the triple facet of attitude, i.e., cognitive, affective, and
behavioral, explains its relationship with students’ intention to use ICT in learning.

Attitude also helps to shape the expectations that will condition satisfaction; therefore, LS is conditioned by learners’ attitudes
toward learning and by emotions and affect toward the educational process [149], Li, 2018. Furthermore, students who have a positive
ATT are more satisfied and productive when following e-learning programs [40].

[18] verified the relationship between students’ ATT and students’ US with e-learning tools. On the other hand [21], demonstrates
the positive relationship between ATT and LS. In addition [39,57], and (Wang et al., 2022) also studied the relationship of ATT with
satisfaction.

Accordingly, the following hypotheses are formulated.

Hypothesis H8. ATT is positively related to LS

Hypothesis H9. ATT is positively related to US
4. Main results
4.1. results

A two-step process has been outlined to evaluate reflective models with PLS-SEM [150]. Firstly, the evaluation of the measurement
model is performed and, secondly, the evaluation of the structural model is carried out. The results show that the measurement model
meets all the general requirements. Firstly, all the individual items reach the reliability requirement because all the standardized
loadings are higher than 0.7, as recommended by Refs. [120,151].

Subsequently, as regards the reliability of the model, the composite reliability and Cronbach’s alpha index were used for the
analysis. In all the cases, the indicators are greater than the 0.7 recommended by Refs. [120,152]. In addition, the average variance
extracted (AVE) is analyzed to ensure the validity of convergence. As advocated in Ref. [153], all the indicators in our sample offer
levels above 0.5. Table 3 shows that all constructs meet the objectives.

Next, we used the Fornell and Larcker test in which we compared the square root of the AVE of each variable with the correlations
of that variable [154]. Similarly, we assessed validity with a Heterotrait-Monotrait (HTMT) study. [155], and it has been found that in
all the cases the levels are below the recommended 0.9 (Table 4).

The square root normalization of residuals (SRMR) was used as a criterion for the overall model fit. This criterion serves to adjust
the indices in the covariance structure model, i.e., sensitivity to misspecification of the under-metered model [156]. This study follows
the cut-off criteria for fit indices in the analysis of covariance structure, where its SRMR must be less than 0.08 [157]. This is shown in
Table 5.

The coefficient of determination R> applies only to endogenous or dependent latent variables. This coefficient measures the amount
of variance of the endogenous latent variable explained by its latent independent variables. For both LE and LS, the effect is significant
(greater than 0.75). For US, we consider it moderate [113]. Table 6 is shown.

For the evaluation of the structural model, the strength of the relationship between the dependent variable and the independent
variable was studied. The resampling technique (Bootstrapping) used was 10,000 samples (Table 7).

In view of the table showing the significance of the relationships tested, we can intuit some interesting elements that will be

Table 3
Statistics.
Cronbach’s alpha rho A Composite reliability Average variance extracted (AVE)
Attitude 0.831 0.833 0.899 0.749
Learning Effectiveness 0.950 0.953 0.968 0.910
Learning satisfaction 0.905 0.917 0.934 0.781
Perceived ease of use 0.895 0.896 0.935 0.826
Perceived enjoyment 0.915 0.929 0.946 0.854
User Satisfaction 0.918 0.921 0.948 0.858
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Table 4

Validity of constructs.
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Attitude Learning Effectiveness Learning satisfaction Perceived ease of use Perceived enjoyment User Satisfaction
Attitude 0.865
Learning Effectiveness 0.753 0.954
Learning satisfaction 0.767 0.868 0.883
Perceived ease of use 0.699 0.528 0.538 0.909
Perceived enjoyment 0.670 0.604 0.596 0.515 0.924
User Satisfaction 0.813 0.737 0.719 0.616 0.792 0.927
Table 5

Overall model fit.

Saturated model Estimated model

SRMR 0.068 0.069
d_ULS 0.875 0.912
d.G 0.589 0.591
Chi-square 1108.567 1093.332
NFI 0.837 0.839
Table 6
Coefficient of determination R2.
R square Adjusted R-squared
Learning Effectiveness 0.780 0.779
Learning satisfaction 0.599 0.596
User Satisfaction 0.773 0.771

Table 7
P values.
Original sample Sample mean Standard deviation t-statistics (|O/ P Values
) ) (STDEV) STDEV|)
Attitude - > Learning satisfaction 0.675 0.675 0.058 11.556 0.000
Attitude - > User Satisfaction 0.480 0.478 0.047 10.138 0.000
Learning satisfaction - > Learning 0.700 0.696 0.044 15.807 0.000
Effectiveness

Learning satisfaction - > User Satisfaction —0.010 —0.007 0.051 0.199 0.842
Perceived ease of use - > Learning satisfaction ~ 0.052 0.050 0.042 1.217 0.224
Perceived ease of use - > User Satisfaction 0.147 0.145 0.055 2.685 0.007
Perceived enjoyment - > Learning satisfaction ~ 0.443 0.447 0.040 11.070 0.000
Perceived enjoyment - > User Satisfaction 0.234 0.240 0.050 4.676 0.000
User Satisfaction - > Learning Effectiveness 0.675 0.675 0.058 11.556 0.000

Table 8

Indirect effects.

t-statistics (|O/STDEV|) P Values

Perceived enjoyment - > Learning satisfaction - > User Satisfaction - > Learning Effectiveness 1.883 0.060
Perceived enjoyment - > Learning satisfaction - > User Satisfaction 2.206 0.028
Attitude - > Learning satisfaction - > User Satisfaction 3.198 0.001
Attitude - > Learning satisfaction - > Learning Effectiveness 9.033 0.000
Attitude - > Learning satisfaction - > User Satisfaction - > Learning Effectiveness 2.512 0.012
Perceived ease of use - > Learning satisfaction - > User Satisfaction 0.157 0.875
Perceived ease of use - > Learning satisfaction - > Learning Effectiveness 0.165 0.869
Learning satisfaction - > User Satisfaction - > Learning Effectiveness 2.687 0.007
Perceived ease of use - > User Satisfaction - > Learning Effectiveness 1.231 0.219
Attitude - > User Satisfaction - > Learning Effectiveness 4.033 0.000
Perceived enjoyment - > User Satisfaction - > Learning Effectiveness 4.527 0.000
Perceived enjoyment - > Learning satisfaction - > Learning Effectiveness 2.606 0.009
Perceived ease of use - > Learning satisfaction - > User Satisfaction - > Learning Effectiveness 0.155 0.877
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analyzed later. For example, perceived ease of use is not significant with LS but is with use satisfaction, and the importance of LS, as
well as ATT and PE.

For a better understanding of the relationships within the model, especially the possible mediation of some variables, we analyzed
the specific indirect effects (Table 8).

These results indicate that to achieve the goal of LE, the construct that makes the relationship between LS and US significant is ATT.
Once the model calculations have been performed, we represent them in Fig. 2.

4.2. fsQCA results

The analysis using fsSQCA aims to capture the complexity of the behavior in this case of the students as well as to complement the
linear results obtained using the PLS-SEM methodology. To run the fs/QCA the data must be converted from the original 7-point Likert
scale into a data set suitable for calibration. The conversion process included the following: 1) calculating the mean for each construct,
based on student responses and corresponding factor loadings; 2) calibrating the resulting data based on the percentile of the mean
score for each construct; 3) calibrating the resulting data based on the percentile of the mean score for each construct; and 4) cali-
brating the data based on the percentile of the mean score for each construct [158]. After a thorough analysis of the data [159], the
choice of our cut-off points is based on the 90th, 50th and 10th percentiles, which is in line with [160]. Table 9 shows the descriptive
statistics of the result.

Next, we analyze in Table 10 the necessary conditions regarding the presence and denial of LE. According to Ref. [161], the
necessary conditions that QCA analysis establishes must be analyzed through the view of empirical consistency, empirical relevance
and conceptual significance. FSQCA establishes that the necessary conditions for LE are those that have a level of consistency above
0.9, being in this case PEU, ATT and US in the case of the presence of LE, and ~LS in the case of the denial of effectiveness (~LE).

The next step is to construct a truth table (Table 11) containing all possible combinations of conditions and outcomes. At this stage,
it is necessary to determine which of the combinations of conditions we consider significantly influence the expected outcome. This
decision is made by determining two important parameters [162], the consistency and frequency thresholds. The choice of cut-off
points for consistency is made in accordance with the indications of [162,163]. However, we use the indications provided in the
work of [164] to select the frequency cut-off thresholds. In the last step of the fs/QCA procedure, the number of combinations is
logically minimized, each of which leads to the result independently of the others [165]. The analysis of the truth tables allows us to
know the set of combinations of elements susceptible to reach the same solution. Looking at the table of the presence of LE, there are
five combinations of solutions. (Table 11).

These five combinations of solutions, in the case of factors associated with human behavior as in the case of the study where student
attitudes are analyzed, can be interpreted as profiles of students with similar attitudes for the implementation of a new learning
methodology. In terms of the core conditions (i.e., those present in both the intermediate and the parsimonious solution).

In the same way, we construct the truth table for the negation of LE (Table 12). This allows us to effectively compare the importance
of the different variables against opposite solutions, in order to obtain a better quality of the results.

5. Discussion

In general terms, the research achieves the previously stated objectives of determining the effectiveness of university marketing

PLS-SEM fsQCA

SATISFACTION

Perceived ease
of use

0.052 (0.224)

LE =f(PEU, ATT, LS, PE, US)
9:147.10.007) Learning
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0.700 (0.000)

Learning
ffe i 1e:

(0.779)
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-0.01 (0.842)

0.234 (0.000)

0.675 (0.000)
User
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0.675 (0.000;
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0.48 (0.000)

Attitude

Fig. 2. Proposed model with loadings, p value and explained variance.
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Table 9
Descriptive statistics.
Mean Std. Dev.
PEU Perceived ease of use 0.8550 0.187
ATT Attitude 0.7540 0.255
LS Learning satisfaction 0.5851 0.297
PE Perceived enjoyment 0.6457 0.313
us User Satisfaction 0.7426 0.258
LE Learning effectiveness 0.6277 0.312
Table 10
Necessary conditions.
Final Variable: LE Final Variable: ~LE
Learning effectiveness (LE) Learning effectiveness (~LE)
Tested conditions Consistency Coverage Tested conditions Consistency Coverage
PEU 0.982607 0.721326 PEU 0.867669 0.377776
~PEU 0.152392 0.660058 ~PEU 0.359946 0.924668
ATT 0.973740 0.810635 ATT 0.726795 0.358858
~ATT 0.229854 0.586523 ~ATT 0.616477 0.932993
LS 0.876937 0.940684 LS 0.526121 0.334727
~LS 0.379811 0.574714 ~LS 0.906768 0.813785
PE 0.859544 0.835567 PE 0.634138 0.365617
~PE 0.347413 0.615536 ~PE 0.714801 0.751143
us 0.968284 0.818407 us 0.720059 0.360964
~US 0.243934 0.595008 ~Us 0.637752 0.922638
Table 11
Truth table LE.
Solutions ~ LE 1 2 3 4 5
PEU O o L O
ATT o o o
i o ° ° ° o
e ° © ° ° °
us
 J o [ O
Consistency 0.8876 0.9402 0.9512 0.9654 0.9131
Raw coverage 0.1335 0.3113 0.3060 0.7721 0.1971
Unique coverage 0.0032 0.0072 0.0021 0.4967 0.0062
Overall solution consistency 0.9279
Overall solution coverage 0.8471

Note. Black (“.”) and hollow circles (“O") show the presence and absence of a condition, respectively. Moreover, large and small circles show core
and peripheral conditions, respectively. Blank cells show a “do not care” situation.

learning through a personal and LS perspective, posing interesting challenges with respect to previous research in the field of university
education and technological applications. To this end, we assessed our first secondary objective to find out what are the main ante-
cedents affecting both types of satisfaction, analyzing the different relationships established between them. Regarding PEU and its
relationship with LS (Hy), this is not significant in the research. Although it is true that this relationship has been extensively analyzed
in educational contexts, it is not significant [2,22]. Since the COVID-19 pandemic, the results have been somewhat contradictory [166,
1671, being also strongly influenced according to the platform used [168], so that, to some extent, the contradictory results in the
current research make sense. Another justification may come from the use in previous research of LS measurement scales and other
combined scales, as discussed in the theoretical framework of this work.

In addition, the different applications, according to their characteristics, demand different efforts from the students in their work
and development, thus generating different sensations of difficulties. Precisely related to the above, the hypothesis raised between PEU
and US (Hs) is significant. That is, the platform used, in principle, is perceived by students as satisfactory [169] possibly because they
consider it a more pleasant way to achieve their educational objectives than traditional tools. This situation may generate diverse
results, especially since the background of PEU in educational contexts may not be entirely clear [2]. Nevertheless, our results are in
line with recent research [170], which confirms that the relationship exists even in the opposite direction, i.e., US has a positive and
significant effect on PEU. For a complete overview, a summary of the hypotheses of this research can be found in Table 13.

11



E. Gil-Cordero et al. Heliyon 9 (2023) e17195

Table 12

Truth table ~ LE.
Solutions ~ LE 1 2 3 4
PEU [ ] L] O
O O
LS

O O O O

b O O °
us O O .
Consistency 0.9562 0.9815 0.9616 0.9459
Raw coverage 0.5050 0.4817 0.4800 0.0689
Unique coverage 0.0905 0.0739 0.0689 0.0183
Overall solution consistency 0.9434
Overall solution coverage 0.6789

Note. Black (“@”) and hollow circles (“O”) show the presence and absence of a condition, respectively. Moreover, large and small circles show core
and peripheral conditions, respectively. Blank cells show a “do not care” situation.

Table 13

Summary table.
Attitude - > Learning satisfaction Supported
Attitude - > User Satisfaction Supported
Learning satisfaction - > Learning Effectiveness Supported
Learning satisfaction - > User Satisfaction Not Supported
Perceived ease of use - > Learning satisfaction Not Supported
Perceived ease of use - > User Satisfaction Supported
Perceived enjoyment - > Learning satisfaction Supported
Perceived enjoyment - > User Satisfaction Supported
User Satisfaction - > Learning Effectiveness Supported

The PEU construct, considered in this research as an independent antecedent construct, has been recurrently related in the liter-
ature to ATT in different fields. However, this relationship has sometimes shown inconsistencies, both in areas of adoption of
educational innovations and in other fields [171]. establish, in a study on adoption of technology products, that PEU does not have a
significant relationship with ATT. Focusing on educational settings [172], do not either find a significant relationship between the two
variables, indicating that it is above all the path of usefulness and not that of ease of use that influences ATT. Along the same lines, they
refer to Ref. [173], who justify in a complete model the non-use of the relationship between the two variables (see also [174]), The
results are similar, suggesting that if the majority of students know of the technologies used and how they work, they shift their attitude
toward other factors. It is therefore a factor that can present disparate results depending on the context.

As for PE, it is found to be related in the model with LS (Hg) and US (Hy). Both relationships are significant, although it is true that
there is an important imbalance, since with respect to LS (t-value 11.070) the intensity is greater than with US (t-value 4.676). The
significance of the first relationship (LS) coincides with studies such as that of [175] that analyze it, in the teaching context, even from
a perspective of mediation of shared knowledge. With respect to the direct relationship, our results coincide with those of [176], that in
an e-learning environment, they indicate that “the more they perceive pleasure in using a computer solely for its own sake, and
regardless of its instrumental value, the more positive their judgement of its use is” [176]. Regarding the power of the relationship in
our research, it is possible that the tool used was very novel for the students in the learning context, being highly valued due to this
[177]. This fact is also confirmed by the fs/QCA analysis. LS is present in all five proposed solutions, showing its strength in the model,
with a coverage of 0.9406.

Although the relationship between PE and US (Hy) has been extensively analyzed in the consumer field [178], analyses related to
the teaching field are not so frequent. Recently, in a meta-analytical study [179], indicate that all the papers analyzed confirmed this
relationship, to a greater or lesser extent, which is in line with the results of the present research. This work also adds confirmation to
this relationship, since US appears as a necessary condition in the QCA analysis and is also reflected in the five solutions proposed for
LE, making it another key variable in the model. However, the relationship of PE with US (t-value 4.676) is of lower intensity than with
LS. Students have shown greater enjoyment when that enjoyment or gratification has come from the sensation of learning, and not
from any other type. However, this is a relationship that needs to be further developed and tested, since recent studies show results
contrary to those obtained [180].

The ATT of students is profoundly modified during the use of e-learning systems, as indicated by the analysis of [181], establishing
that the improvement of this ATT enhances the general results of learning. This fact is related to technological progress and the ability
of new applications and systems to involve students in learning methods, since the current results are inconsistent with those obtained
when the first e-learning systems were implemented [182]. In the case of the study, the relationship of ATT with LS (Hg) and with US
(Ho) is significant, with a similar intensity (T-values 11.556 and 10.138, respectively). In the particular case of LS, the results are in line
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with research that points out the positive relationship between the two variables [183]. Yet, analyses in COVID times have shown that
the relationship between ATT and satisfaction with learning was not so clear, due to the fact that students had no other choice [184].
The satisfaction was therefore conditioned by the obligatory use of the learning tool. We found that in the face-to-face context the
inconsistency of the results from the COVID-19 stage has been eliminated.

The analysis of Cheok & Wong (2015) on predictors of satisfaction in learning environments indicates that the learner will feel more
comfortable if he/she is prepared or challenged. In the case of the relationship between ATT and US (Hy), which is also significant in
the study, this may be due to the fact that the application used is widely known by the students, so their predisposition toward it will be
positive. Precisely, this ATT is reflected in the similar value of both LS and US in the model. In other learning environments, such as the
technological one, the relationship has also turned out to be positive. [185], indicating that when good use of the application is
perceived, personal satisfaction levels increase.

Another objective of the work was to determine the existence of a relationship between LS and US (Hgs). This does not present clear
results, starting with the fact that some studies consider one of them more important than the other [186]. In our analysis, the
relationship is not significant, at least not directly. Although some authors have hypothesized that LS leads to US (Basith et al., 2020),
other studies have indicated that the relationship may be inverse, i.e., that personal satisfaction may lead to system recognition and
thus to LS [187]. These contradictory results may stem from the different determinants of both types of satisfaction. In the case of US,
elements such as the system, the information received or the quality of service may be determinants of satisfaction [188], eliciting an
emotional response that requires indirect analysis. However, LS establishes student allegiance to the system, not specifically to the
application [189], and its assessment is based on elements such as relevance, usefulness, accuracy, reliability, timeliness, etc. [190],
very different from US. In addition, some analyses have indicated that if the system receives poor student evaluation, satisfaction will
be low regardless of the learning outcomes [191]. Nevertheless, our analysis of the indirect effects of the three constructs preceding
satisfaction in the model reveals that ATT is the only one that makes the relationship between the two types of satisfaction significant
(Hs). The existence of studies certifying the relationship between ATT and the intention to use ICT is definite [140], but its relationship
with satisfaction had not been analyzed, and, above all, as a link between professional and personal vision in the face of learning. We
know that ATT helps to shape the expectations that condition satisfaction [137], but now we know that in the field of learning with the
application of ICT satisfaction will be of a double component.

Taking into account the above regarding the relationship between US and LS, the present study justifies according to the literature
the direction of the discrete relationship tested, and subsequently the results in the non-symmetric model indicate its presence in two
solutions (Solutions 3 and 4). However, when we analyze the indirect effects, we find that both variables vary their behavior with
respect to LE, and the mediating effect of US does not occur in all the hypothesized relationships. Our research has developed the
hypothesis in that direction since it was intended that the weight of effectiveness would be placed on factors of satisfaction with
learning, derived from the student’s educational experience rated as favorable or unfavorable, and the balance of his or her expec-
tations. Furthermore, this orientation of the hypothesis has determined a relevant theoretical fact, which is the functioning of the ATT
as a link between both variables, since the mediation of the US does not occur either for PE or PEU, but does in the case of ATT.
However, the consideration that it gives us regarding its inclusion as a hypothesis in the review can be established in future research. In
fact, our intention is to replicate the study in future courses, with a view to improving the model and the research and theoretical and
practical contribution.

Regarding the relationship of LS with LE, studies have shown different results [54]. indicate that the highest level of satisfaction in
student learning takes place through face-to-face teaching, although within their analysis of multiple teaching systems, they also find
the relationship between learning and effectiveness with different platforms to be significant. This relationship has as well been
analyzed with respect to the vision of students and teachers, without finding significant differences between the two groups, but
resulting significant in both cases [192]. It has also been analyzed in times of pandemic, proving significant too, at least for the Zoom or
Google Classroom platforms [184], although the vision of these studies contemplates the use of digital platforms as an emergency
option in the face of circumstances. The present analysis, which also finds the relationship significant, is carried out in a post-pandemic
period where the use of digital media responds to planned academic planning criteria, and not to unexpected and unforeseen situa-
tions. However, subsequent studies begin to show higher levels of effectiveness in learning through satisfaction with the imple-
mentation of digital media [193]. In the case of the present study, the relationship has a high statistical significance (t-value 15.807).
This fact is further complemented once the indirect effects are analyzed. Within them, we observe how LE obtained through LS is
relevant when the antecedents are PE or ATT, but not PEU. This fact may be motivated in the case of the study by the intervention and
encouragement of the teachers, as indicated by Ref. [194] when they say that “student satisfaction and engagement are essential
elements that define their learning experiences” [194].

The relationship of US with LE has also been demonstrated in other research [195]. indicates that student motivation, concen-
tration and participation have the potential to generate better results. Likewise, other studies have corroborated this relationship and
even that mediated by motivation [196]. The results of the research show that students are favorable to the use of digital tools in the
classroom in the post pandemic period, reflected in their personal and LS, so that the potential of ICT still has much room for
exploitation in its development in the classroom [2].

6. Conclusions
After the pandemic period caused by COVID-19, higher education systems have tried to recover the conditions they had previously,
including those related to teaching methodologies with digital tools. This process has been conditioned by the acceleration in the

implementation of these tools in academic and university environments, which has meant that in the post-pandemic period their
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development has been marked by a lack of knowledge of their true impact on students. The objective with respect to their development
has been to achieve a balance between quality in education, student engagement and knowledge resource management, aiming to
ensure that the teaching opportunities received by students increase their autonomy, engagement, ability, connectivity and, above all,
the improvement of academic results. Derived from this objective, there is a need to evaluate the effectiveness of classroom technology
implementation models to improve academic outcomes, as well as the characteristics that produce student engagement and
satisfaction.

From an academic point of view, the present work presents interesting contributions in the field of research. Effectiveness in
learning is measured with respect to two variables, from a perspective not only of academic satisfaction, by the learning achieved, but
also from a user perspective through US. The research, approached in this way, overcomes an important gap in the literature regarding
whether to consider the variables of effectiveness in ICT learning systems in isolation or collectively, providing a dual performance
measure that will enable the development of more comprehensive future models. Satisfaction with learning demonstrates a stronger
influence on effectiveness than US. This result opens the door to future research perspectives that seek to validate the difference
between the two types of satisfaction, and its impact on other digital tools implemented in the classroom.

Previous analyses have raised the problem of an inconsistency of results due to the conditions of use with respect to face-to-face use,
conditioned by the pandemic. The study makes a contribution to the literature in that it proposes conditions for on-site use, over-
coming the conditions established up to now due to the pandemic. Stability and planning, once the previous period has passed, will
allow the results to be more stable and lasting, and contextually more generalizable. Despite the preference shown so far by students for
traditional tools, the present study offers ways to convince them of the convenience of using ICT tools, also in face-to-face training.

This research also presents an important academic advance by analyzing the two types of satisfaction, both separately and in the
relationship of one with the other, and by establishing ATT as a link between the two, so that academic development programs for the
implementation of ICTs should take into account the triple cognitive, affective and behavioral facet, both from the learning and user
point of view, in order to achieve better results in terms of effectiveness. US only acts as a mediator in the relationship of satisfaction
with learning and effectiveness only in the case of the presence of ATT. This is neither the case with PEU nor with PE. Therefore, the
ATT construct should be a primary focus of future model development for better understanding.

The research also represents progress from a university management point of view. After the pandemic, a process of standardization
has started, which has been affected by the drastic previous experience regarding the mandatory use of distance learning systems, as
well as the different digital tools. These tools, which have proven their effectiveness, must be developed in face-to-face environments
considering some aspects, which this research analyzes. First of all, the implementation of digital tools in face-to-face university
teaching environments and, above all, their effectiveness will be very much determined by ATT, so institutions should analyze,
depending on the tool they want to implement, the cognitive, affective and behavioral relationship that it implies for students, making
prior evaluations regarding this situation in order to improve effectiveness.

Secondly, institutions should consider the personal component in the process of implementing digital tools. This circumstance will
enable evaluation systems to consider individual aspects to enhance and promote the effectiveness of the implementation of digital and
blended learning systems. It is imperative to take into account emotional elements in the evaluation of learning systems, so that the
student goes from being a passive factor in the analysis to becoming an active participant, assessing the levels of user satisfaction
obtained from the learning process. Therefore, future academic strategies in terms of effectiveness should balance user and learning
criteria, thus boosting assessment procedures. Similarly, motivational incentives for students should transcend the simple valuation of
their academic achievements, including incentives that promote their well-being and growth as individuals.

7. Limitations and future research directions

The research is not without limitations. The sample was limited to a single university, so it would be necessary for future research to
include a larger sample of universities, which would also make it possible to determine possible differences between different types of
teaching, thus improving the effectiveness of programs by adapting them to different contexts. Regarding the relationship between the
variables, the present study indicates that ATT, LS and PE are the elements that appear most frequently in the solutions. That is, from
the students’ point of view, they are those that most influence, through different combinations, effectiveness. This fact would allow
future research to better predict the effectiveness orientation of students, by determining their importance, order and serving as a basis
for the improvement of future models, and establishing a possible order among them according to the different university
environments.

In addition, it would be advisable to expand the study with more digital platforms, since each of them has its own learning par-
ticularities, and this fact could generate distortions in the results of the study. In the future, the approach of longitudinal research
would also allow a better generalization of the conclusions. In this respect, virtual systems, social networks and online applications are
going to be highly conditioned in the future by the rapid implementation of artificial intelligence [197], as a new paradigm in higher
education. The present study may represent a starting point in the determination of the conditions of effectiveness of this teaching
technology. This is in order to compare and establish the areas of modification of effectiveness in student learning, as well as a
comparative element regarding the characteristics and dimensions that will affect effectiveness in the future, and the balance that may
be established between current technologies and those associated with artificial intelligence.

A large number of studies have evaluated the effectiveness of platforms in virtual environments, while the present analysis refers to
their use, but within the classroom, i.e., in a fully face-to-face environment. Subsequent research could carry out a comparative study
of the different components of effectiveness in both environments, confirming or not the presence and significance of the variables
present, and complementing the results with a view to possible hybrid teaching systems. This would allow a greater generalization of
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the results and conclusions. The research has been carried out using digital tools in a fully face-to-face environment. These conditions
will allow longitudinal studies to be carried out in the future to evaluate the effectiveness and consistency of the results of the model.

The development of the present model, according to the literature and the results obtained, especially those derived from the non-
symmetric fsSQCA methodology, may raise the use of alternative relationships that complement it, and contribute to the development of
the theory in this area, especially after the pandemic period, as well as relationships that have been widely covered in previous
research but whose results show the opposite. Therefore, further research should consider possible hypotheses between constructs such
as PEU on ATT and conduct an analysis of their complementarity in new educational settings, helping to discern the apparent
inconsistency of results that has occurred so far, and analyzing more deeply the causes of the absence of the PEU construct in the
proposed solutions. This is especially the case with the application of technologies that are more unfamiliar to students. Similarly, as a
future research line, we propose to extend the model to include the variables of perceived usefulness and system quality as antecedents
of satisfaction.

One of the objectives of the present work was to test the relationship between LS and US. The results indicate the non-significance of
the direct relationship in that sense, although the results of the indirect effects show different results in the mediating effect of US.
Future work should consider the analysis of US on LS. US is based on elements such as the system, the information received or the
quality of the service, which could condition the effectiveness of learning, so its consideration could broaden the theoretical
perspective of future work.

Author contribution statement
All authors listed have significantly contributed to the investigation, development and writing of this article.
Additional information
No additional information is available for this paper.
Data availability statement
The data is protected by the data protection law according to Spanish regulations.
Ethics approval and consent to participate

We have had the consent of the persons to carry out the database, complying with the ethical directives of the University of Seville.
Participants gave their informed consent.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper

Acknowledgements
Not applicable.

References

[1] M. Chugh, R. Upadhyay, N. Chugh, An empirical investigation of critical factors affecting acceptance of E-learning platforms: a learner’s perspective, SN
Comput. Sci. 4 (2023) 240.
F. Huang, T. Teo, R. Scherer, Investigating the antecedents of university students’ perceived ease of using the Internet for learning, Interact. Learn. Environ. 30
(2022) 1060-1076.
[3] S. Sharma, J. Chandel, Technology Acceptance Model for the use of learning through websites among students in Oman, Int. Arab J. E-Technol. 3 (2013)
44-49.
[4] R.Masadeh, D. Almajali, A. Alrowwad, R. Alkhawaldeh, S. Khwaldeh, B. Obeid, Evaluation of factors affecting university students’ satisfaction with e-learning
systems used dur-ing Covid-19 crisis: a field study in Jordanian higher education institutions, Int. J. Data Netw. Sci. 7 (2023) 199-214.
S. Nalintippayawong, N. Kladyoo, J. Phengkhlai, Examining the critical success factors of E-learning using structural equation model: a case study on the
mandatory use, Curr. Appl. Sci. Technol. (2023) 10-55003.
[6] M.K. Ali, H. Maksum, Utilization of e-learning-based ICT learning using the Google Classroom application during the Covid-19 pandemic, J. Educ. Res. Eval. 4
(2020) 373-379.
[7] J. Bi, M. Javadi, S. Izadpanah, The comparison of the effect of two methods of face-to-face and E-learning education on learning, retention, and interest in
English language course, Educ. Inf. Technol. (2023) 1-26.
[8] S. Jacques, A. Ouahabi, T. Lequeu, Synchronous E-Learning in Higher Education during the COVID-19 Pandemic, IEEE, 2021, pp. 1102-1109.
[9] W.F. Crittenden, LK. Biel, W.A. Lovely, Embracing digitalization: student learning and new technologies, J. Market. Educ. 41 (2019) 5-14, https://doi.org/
10.1177/0273475318820895.
[10] S.W. Rayburn, S. Anderson, J.J. Sierra, Future thinking continuity of learning in marketing: a student perspective on crisis management in higher education,
Market. Educ. Rev. 31 (2021) 241-255, https://doi.org/10.1080/10528008.2020.1837633.
[11] G. Spais, P. Paul, A crisis management model for marketing education: reflections on marketing education system’S transformation in view of the covid-19
crisis, Market. Educ. Rev. 31 (2021) 322-339, https://doi.org/10.1080/10528008.2021.1951120.

[2

—

[5

—

15


http://refhub.elsevier.com/S2405-8440(23)04403-1/sref1
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref1
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref2
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref2
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref3
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref3
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref4
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref4
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref5
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref5
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref6
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref6
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref7
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref7
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref8
https://doi.org/10.1177/0273475318820895
https://doi.org/10.1177/0273475318820895
https://doi.org/10.1080/10528008.2020.1837633
https://doi.org/10.1080/10528008.2021.1951120

E. Gil-Cordero et al. Heliyon 9 (2023) e17195

[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]
[27]

[28]
[29]

[30]
[31]

[32]
[33]
[34]
[35]
[36]

[37]
[38]

[39]
[40]
[41]
[42]
[43]
[44]

[45]
[46]

[47]
[48]
[49]
[50]
[51]

[52]

S. Lapkin, T. Levett-Jones, H. Bellchambers, R. Fernandez, Effectiveness of patient simulation manikins in teaching clinical reasoning skills to undergraduate
nursing students: a systematic review, Clin. Simul. Nurs. 6 (2010) e207, https://doi.org/10.1016/j.ecns.2010.05.005. -e222.

Y. Kuo, A.E. Walker, B.R. Belland, K.E.E. Schroder, A predictive study of student satisfaction in online education programs | Kuo | the International Review of
Research in Open and Distributed Learning, Int. Rev. Res. Open Dist. Learn. 14 (2013) 15-39.

J.K. Cavanaugh, S.J. Jacquemin, A large sample comparison of grade based student learning outcomes in online vs. Face-to-Face courses, J. Async. Learn.
Network 19 (2015), https://doi.org/10.24059/0l1j.v19i2.454.

M.N.A. Rahman, S.N.A. Syed Zamri, L.K. Eu, A meta-analysis study of satisfaction and continuance intention to use educational technology, Int. J. Acad. Res.
Bus. Soc. Sci. 7 (2017), https://doi.org/10.6007 /ijarbss/v7-i4/2915.

K.M. Alraimi, H. Zo, A.P. Ciganek, Understanding the MOOCs continuance: the role of openness and reputation, Comput. Educ. 80 (2015) 28-38, https://doi.
org/10.1016/j.compedu.2014.08.006.

G. Chopra, P. Madan, P. Jaisingh, P. Bhaskar, Effectiveness of e-learning portal from students’ perspective: a structural equation model (SEM) approach,
Interact. Technol. Smart Educ. 16 (2019) 94-116, https://doi.org/10.1108/ITSE-05-2018-0027.

N. Kadek, I.A.P.W. Sugianingrat, Student E-learning satisfaction during the covid-19 pandemic in bali, Indonesia-kepuasan siswa mengikuti E-lea... Related
papers implement asi sist em pelat ihan E-learning terhadap kepuasan pegawai kement erian kelaut wahyu yuliant o culture, people a, J. Ekon. 17 (2021)
482-483.

X.Y. Wang, G. Li, S. Malik, A. Anwar, Impact of COVID-19 on achieving the goal of sustainable development: E-learning and educational productivity, Econ.
Res.-Ekon. Istraz. 35 (2022) 1950-1966, https://doi.org/10.1080/1331677X.2021.1927789.

Y.-M. Lin, G.-Y. Lin, J.M. Laffey, Building a social and motivational framework for understanding satisfaction in online learning, J. Educ. Comput. Res. 38
(2008) 1-27.

J.T. Nagy, Evaluation of online video usage and learning satisfaction: an extension of the technology acceptance model, Int. Rev. Res. Open Dist. Learn. 19
(2018) 160-185, https://doi.org/10.19173/irrodl.v19i1.2886.

V. Dikcius, S. Urbonavicius, K. Adomaviciute, M. Degutis, I. Zimaitis, Learning marketing online: the role of social interactions and gamification rewards,
J. Market. Educ. 43 (2021) 159-173, https://doi.org/10.1177/0273475320968252.

F. Donkor, Assessment of learner acceptance and satisfaction with video-based instructional materials for teaching practical skills at a distance, Int. Rev. Res.
Open Dist. Learn. 12 (2011) 74-92.

Y.J. Joo, H.J. So, N.H. Kim, Examination of relationships among students’ self-determination, technology acceptance, satisfaction, and continuance intention
to use K-MOOCs, Comput. Educ. 122 (2018) 260-272, https://doi.org/10.1016/j.compedu.2018.01.003.

R.M. Tawafak, 1.Y. Alyoussef, W.M. Al-Rahmi, Essential factors to improve student performance using an E-learning model: review study, Int. J. Interact. Mob.
Technol. 17 (2023).

D. Al-Fraihat, M. Joy, J. Sinclair, Evaluating E-learning systems success: an empirical study, Comput. Hum. Behav. 102 (2020) 67-86.

M.A. Alqahtani, M.M. Alamri, A.M. Sayaf, W.M. Al-Rahmi, Investigating students’ perceptions of online learning use as a digital tool for educational
sustainability during the COVID-19 pandemic, Front. Psychol. 13 (2022).

W. Alrawabdeh, M. Abbad, F. Jaber, A. Alalawneh, M. AlBarghouthi, The nexus between student satisfaction and continuance intention to use mobile learning,
Int. J. Manag. Pract. 16 (2023) 390-406.

M. Chow, D.K. Herold, T.-M. Choo, K. Chan, Extending the technology acceptance model to explore the intention to use Second Life for enhancing healthcare
education, Comput. Educ. 59 (2012) 1136-1144.

Y. Lu, B. Wang, Y. Lu, Understanding key drivers of MOOC satisfaction and continuance intention to use, J. Electron. Commer. Res. 20 (2019).

J.C. Sanchez-Prieto, S. Olmos-Miguelanez, F.J. Garcia-Penalvo, Informal tools in formal contexts: development of a model to assess the acceptance of mobile
technologies among teachers, Comput. Hum. Behav. 55 (2016) 519-528, https://doi.org/10.1016/j.chb.2015.07.002.

W.L. Shiau, M.M. Luo, Continuance intention of blog users: the impact of perceived enjoyment, habit, user involvement and blogging time, Behav. Inf. Technol.
32 (2013) 570-583, https://doi.org/10.1080/0144929X.2012.671851.

M. Raspopovic, A. Jankulovic, J. Runic, V. Lucic, Success factors for e-learning in a developing country: a case study of Serbia, Int. Rev. Res. Open Dist. Learn.
15 (2014) 1-23.

S. Butt, A. Mahmood, S. Saleem, S.A. Murtaza, S. Hassan, E. Molndr, The contribution of learner characteristics and perceived learning to students’ satisfaction
and academic performance during COVID-19, Sustainability 15 (2023) 1348.

S.-S. Liaw, Investigating students’ perceived satisfaction, behavioral intention, and effectiveness of e-learning: a case study of the Blackboard system, Comput.
Educ. 51 (2008) 864-873.

Y.Y. Wang, Y.S. Wang, H.H. Lin, T.H. Tsai, Developing and validating a model for assessing paid mobile learning app success, Interact. Learn. Environ. 27
(2019) 458-477, https://doi.org/10.1080/10494820.2018.1484773.

L. Chen, M. Wu, L. Pan, R. Zheng, Grade prediction in blended learning using multisource data, Sci. Program. 2021 (2021) 1-15.

Z. Kanetaki, C. Stergiou, G. Bekas, S. Jacques, C. Troussas, C. Sgouropoulou, A. Ouahabi, Grade prediction modeling in hybrid learning environments for
sustainable engineering education, Sustainability 14 (2022) 5205.

W.S. Chen, A.Y. Tat Yao, An empirical evaluation of critical factors influencing learner satisfaction in blended learning: a pilot study, Univers. J. Educ. Res. 4
(2016) 1667-1671, https://doi.org/10.13189/ujer.2016.040719.

G. Piccoli, R. Ahmad, B. Ives, Web-based virtual learning environments: a research framework and a preliminary assessment of effectiveness in basic it skills
training, MIS Q. Manag. Inf. Syst. 25 (2001) 401-426, https://doi.org/10.2307/3250989.

M.J. Sanchez-Franco, WebCT - the quasimoderating effect of perceived affective quality on an extending Technology Acceptance Model, Comput. Educ. 54
(2010) 37-46, https://doi.org/10.1016/j.compedu.2009.07.005.

S.S. Shah, A.A. Shah, F. Memon, A.A. Kemal, A. Soomro, Online learning during the COVID-19 pandemic: applying the self-determination theory in the ‘new
normal’, Rev. Psicodidact. Engl. Ed. 26 (2021) 168-177, https://doi.org/10.1016/j.psicoe.2020.12.003.

J.T.Y. Tsang, M.K.P. So, A.C.Y. Chong, B.S.Y. Lam, A.M.Y. Chu, Higher education during the pandemic: the predictive factors of learning effectiveness in covid-
19 online learning, Educ. Sci. 11 (2021), https://doi.org/10.3390/educscil1080446.

Z. Kanetaki, C. Stergiou, G. Bekas, S. Jacques, C. Troussas, C. Sgouropoulou, A. Ouahabi, Acquiring, analyzing and interpreting knowledge data for sustainable
engineering education: an experimental study using YouTube, Electronics 11 (2022) 2210.

M.T. Costado Dios, J.C. Pinero Charlo, Face-to-face vs. E-learning models in the covid-19 era: survey research in a Spanish university, Educ. Sci. 11 (2021) 293.
C. Buzzard, V.L. Crittenden, W.F. Crittenden, P. McCarty, The use of digital technologies in the classroom: a teaching and learning perspective, J. Market. Educ.
33 (2011) 131-139, https://doi.org/10.1177/0273475311410845.

K. Duffy, J. Ney, Exploring the divides among students, educators, and practitioners in the use of digital media as a pedagogical tool, J. Market. Educ. 37
(2015) 104-113, https://doi.org/10.1177/0273475315585826.

L. Nedeljkovi¢, D. Rejman Petrovi¢, Student satisfaction and intention to use e-learning during the Covid-19 pandemic, Int. J. Inf. Learn. Technol. 40 (2023)
225-241.

Y.Y. Tsai, C.M. Chao, H.M. Lin, B.W. Cheng, Nursing staff intentions to continuously use a blended e-learning system from an integrative perspective, Qual.
Quantity 52 (2018) 2495-2513, https://doi.org/10.1007/s11135-017-0540-5.

E.D. Brocato, N.J. White, K. Bartkus, A.A. Brocato, Social media and marketing education: a review of current practices in curriculum development, J. Market.
Educ. 37 (2015) 76-87, https://doi.org/10.1177/0273475315588110.

D. Findik-Coskuncay, N. Alkis, S. Ozkan-Yildirim, A structural model for students’ adoption of learning management systems: an empirical investigation in the
higher education context, J. Educ. Technol. Soc. 21 (2018) 13-27.

D. Spanjaard, F. Garlin, H. Mohammed, Tell me a story! Blending digital storytelling into marketing higher education for student engagement, J. Market. Educ.
(2022), https://doi.org/10.1177/02734753221090419.

16


https://doi.org/10.1016/j.ecns.2010.05.005
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref22
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref22
https://doi.org/10.24059/olj.v19i2.454
https://doi.org/10.6007/ijarbss/v7-i4/2915
https://doi.org/10.1016/j.compedu.2014.08.006
https://doi.org/10.1016/j.compedu.2014.08.006
https://doi.org/10.1108/ITSE-05-2018-0027
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref27
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref27
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref27
https://doi.org/10.1080/1331677X.2021.1927789
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref29
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref29
https://doi.org/10.19173/irrodl.v19i1.2886
https://doi.org/10.1177/0273475320968252
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref32
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref32
https://doi.org/10.1016/j.compedu.2018.01.003
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref34
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref34
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref35
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref36
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref36
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref37
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref37
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref38
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref38
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref39
https://doi.org/10.1016/j.chb.2015.07.002
https://doi.org/10.1080/0144929X.2012.671851
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref42
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref42
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref43
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref43
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref44
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref44
https://doi.org/10.1080/10494820.2018.1484773
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref46
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref47
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref47
https://doi.org/10.13189/ujer.2016.040719
https://doi.org/10.2307/3250989
https://doi.org/10.1016/j.compedu.2009.07.005
https://doi.org/10.1016/j.psicoe.2020.12.003
https://doi.org/10.3390/educsci11080446
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref60
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref60
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref20
https://doi.org/10.1177/0273475311410845
https://doi.org/10.1177/0273475315585826
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref54
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref54
https://doi.org/10.1007/s11135-017-0540-5
https://doi.org/10.1177/0273475315588110
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref15
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref15
https://doi.org/10.1177/02734753221090419

E. Gil-Cordero et al. Heliyon 9 (2023) e17195

[53]
[54]

[55]
[56]

[57]
[58]

[59]
[60]

[61]
[62]

[63]
[64]
[65]
[66]
[67]
[68]
[69]
[70]
[71]
[72]
[73]
[74]
[75]
[76]

[77]
[78]

[79]
[80]
[81]
[82]
[83]

[84]

[85]
[86]
[87]
[88]
[89]
[90]
[91]
[92]
[93]

[94]

F. Abdullah, R. Ward, E. Ahmed, Investigating the influence of the most commonly used external variables of TAM on students’ Perceived Ease of Use (PEOU)
and Perceived Usefulness (PU) of e-portfolios, Comput. Hum. Behav. 63 (2016) 75-90.

C. Ebner, A. Gegenfurtner, Learning and satisfaction in webinar, online, and face-to-face instruction: a meta-analysis, in: Front. Educ., Frontiers Media SA,
2019, p. 92.

A.M. Fuglseth, @. Sgrebg, The effects of technostress within the context of employee use of ICT, Comput. Hum. Behav. 40 (2014) 161-170.

J. Matute-Vallejo, I. Melero-Polo, Understanding online business simulation games: the role of flow experience, perceived enjoyment and personal
innovativeness, Australas. J. Educ. Technol. 35 (2019) 71-85, https://doi.org/10.14742/ajet.3862.

P.C. Sun, R.J. Tsai, G. Finger, Y.Y. Chen, D. Yeh, What drives a successful e-Learning? An empirical investigation of the critical factors influencing learner
satisfaction, Comput. Educ. 50 (2008) 1183-1202, https://doi.org/10.1016/j.compedu.2006.11.007.

V. Venkatesh, F.D. Davis, Theoretical extension of the technology acceptance model: four longitudinal field studies, Manag. Sci. 46 (2000) 186-204, https://
doi.org/10.1287/mnsc.46.2.186.11926.

V. Venkatesh, H. Bala, Technology acceptance model 3 and a research agenda on interventions, Decis. Sci. J. 39 (2008) 273-315.

V. Venkatesh, J.Y.L. Thong, X. Xu, Consumer acceptance and use of information technology: extending the unified theory of acceptance and use of technology,
MIS Q. (2012) 157-178.

R.L. Oliver, A cognitive model of the antecedents and consequences of satisfaction decisions, J. Mar. Res. 17 (1980) 460-469.

C. Chiu, C. Chiu, H. Chang, Examining the integrated influence of fairness and quality on learners’ satisfaction and Web-based learning continuance intention,
Inf. Syst. J. 17 (2007) 271-287.

W.H. DeLone, E.R. McLean, The DeLone and McLean model of information systems success: a ten-year update, J. Manag. Inf. Syst. 19 (2003) 9-30.

P. Verdegem, G. Verleye, User-centered E-Government in practice: a comprehensive model for measuring user satisfaction, Govern. Inf. Q. 26 (2009) 487-497.
S.S. Kim, N.K. Malhotra, A longitudinal model of continued IS use: an integrative view of four mechanisms underlying postadoption phenomena, Manag. Sci.
51 (2005) 741-755, https://doi.org/10.1287/mnsc.1040.0326.

Y. Daultani, M. Goswami, A. Kumar, S. Pratap, Perceived outcomes of e-learning: identifying key attributes affecting user satisfaction in higher education
institutes, Meas. Bus. Excell. 25 (2021) 216-229, https://doi.org/10.1108/MBE-07-2020-0110.

S.B. Eom, Effects of LMS, self-efficacy, and self-regulated learning on LMS effectiveness in business education, J. Int. Educ. Bus. 5 (2012) 129-144, https://doi.
0org/10.1108/18363261211281744.

@. Sprebg, H. Halvari, V.F. Gulli, R. Kristiansen, The role of self-determination theory in explaining teachers’ motivation to continue to use e-learning
technology, Comput. Educ. 53 (2009) 1177-1187, https://doi.org/10.1016/j.compedu.2009.06.001.

J.B. Arbaugh, Virtual classroom characteristics and student satisfaction with internet-based MBA courses, J. Manag. Educ. 24 (2000) 32-54, https://doi.org/
10.1177/105256290002400104.

S. Ghazal, H. Aldowah, I. Umar, Critical Factors to Learning Management System Acceptance and Satisfaction in a Blended Learning Environment, Springer,
2018, pp. 688-698.

H. Xu, S. Mahenthiran, Factors that influence online learning assessment and satisfaction: using Moodle as a learning management system, Int. Bus. Res. 9
(2016) 1-18.

A. Basith, R. Rosmaiyadi, S.N. Triani, F. Fitri, Investigation of online learning satisfaction during COVID 19: in relation to academic achievement, J. Educ. Sci.
Technol. EST. 6 (2020) 265-275, https://doi.org/10.26858/est.v1i1.14803.

C.L. Ho, R.J. Dzeng, Construction safety training via e-Learning: learning effectiveness and user satisfaction, Comput. Educ. 55 (2010) 858-867, https://doi.
org/10.1016/j.compedu.2010.03.017.

J.C. Roca, C.M. Chiu, F.J. Martinez, Understanding e-learning continuance intention: an extension of the Technology Acceptance Model, Int. J. Hum. Comput.
Stud. 64 (2006) 683-696, https://doi.org/10.1016/j.ijhcs.2006.01.003.

Y. Li, Effects of the application of mobile learning to criminal law education on learning attitude and learning satisfaction, Eurasia J. Math. Sci. Technol. Educ.
14 (2018) 3355-3362, https://doi.org/10.29333/ejmste/91730.

N.F. Abdel-Maksoud, The relationship between students’ satisfaction in the LMS" acadox" and their perceptions of its usefulness, and ease of use, J. Educ.
Learn. 7 (2018) 184-190.

V.M. Sunkara, R.R. Kurra, An analysis of learner satisfaction and needs on e-learning systems, Int. J. Comput. Intell. Res. 13 (2017) 433-444.

Y. Lee, J. Choi, A structural equation model of predictors of online learning retention, Internet High, Educ. Next 16 (2013) 36-42, https://doi.org/10.1016/j.
iheduc.2012.01.005.

H. Jiang, A.Y.M. Islam, X. Gu, J.M. Spector, Online learning satisfaction in higher education during the COVID-19 pandemic: a regional comparison between
Eastern and Western Chinese universities, Educ. Inf. Technol. 26 (2021) 6747-6769.

M.C. Maphalala, O.T. Adigun, Academics’ experience of implementing e-learning in a south african higher education institution, Int. J. High. Educ. 10 (2020)
1-13, https://doi.org/10.5430/ijhe.viOnlpl.

S. Zarei, S. Mohammadi, Challenges of higher education related to e-learning in developing countries during COVID-19 spread: a review of the perspectives of
students, instructors, policymakers, and ICT experts, Environ. Sci. Pollut. Res. (2021), https://doi.org/10.1007/s11356-021-14647-2.

R. Rahmatika, M. Yusuf, L. Agung, The effectiveness of youtube as an online learning media, J. Educ. Technol. 5 (2021) 152, https://doi.org/10.23887 /jet.
v5i1.33628.

M.M. Temban, T.K. Hua, N.E.M. Said, Exploring informal learning opportunities via youtube kids among children during COVID-19, Acad. J. Interdiscip. Stud.
10 (2021) 272-287, https://doi.org/10.36941/AJIS-2021-0083.

E. Abu-Taieh, I. Alhadid, R. Masa’deh, R.S. Alkhawaldeh, S. Khwaldeh, A. Alrowwad, Factors influencing YouTube as a learning tool and its influence on
academic achievement in a bilingual environment using extended information adoption model (IAM) with ML prediction—Jordan case study, Appl. Sci. Switz.
12 (2022), https://doi.org/10.3390/app12125856.

Z.N. Khlaif, S. Salha, Using TikTok in education: a form of micro-learning or nano-learning? Interdiscip. J. Virtual Learn Med. Sci. 12 (2021) 213-218, https://
doi.org/10.30476/it.

A.G.B. Radin, C.J. Light, TikTok, An emergent opportunity for teaching and learning science communication online, J. Microbiol. Biol. Educ. 23 (2022) 21-23,
https://doi.org/10.1128/jmbe.00236-21.

I. Literat, “Teachers act like we’re robots™: TikTok as a window into youth experiences of online learning during COVID-19, AERA Open 7 (2021) 1-15,
https://doi.org/10.1177/2332858421995537.

1.O. Pappas, A.G. Woodside, Fuzzy-set qualitative comparative analysis (fSQCA): guidelines for research practice in information systems and marketing, Int. J.
Inf. Manag. 58 (2021), 102310.

S.M. Fazal-e-Hasan, A. Amrollahi, G. Mortimer, S. Adapa, M.S. Balaji, A multi-method approach to examining consumer intentions to use smart retail
technology, Comput. Hum. Behav. 117 (2021), 106622.

N. Hasan, Y. Bao, A mixed-method approach to assess users’ intention to use mobile health (mHealth) using PLS-SEM and fsQCA, Aslib J. Inf. Manag. 3 (2022)
4-31.

E. Gil-Cordero, P. Ledesma-Chaves, H. Han, A. Ariza-Montes, Analysis of university professors in economic sciences: PMH scale and technostress as main
antecedents of academic self-perception, J. Mens Health 19 (2023) 17-28.

H.G. Olya, Towards advancing theory and methods on tourism development from residents’ perspectives: developing a framework on the pathway to impact,
J. Sustain. Tourism 31 (2023) 329-349.

W. Chin, J.-H. Cheah, Y. Liu, H. Ting, X.-J. Lim, T.H. Cham, Demystifying the role of causal-predictive modeling using partial least squares structural equation
modeling in information systems research, Ind. Manag. Data Syst. 120 (2020) 2161-2209.

P. Duarte, J.C. Pinho, A mixed methods UTAUT2-based approach to assess mobile health adoption, J. Bus. Res. 102 (2019) 140-150.

17


http://refhub.elsevier.com/S2405-8440(23)04403-1/sref10
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref10
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref13
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref13
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref58
https://doi.org/10.14742/ajet.3862
https://doi.org/10.1016/j.compedu.2006.11.007
https://doi.org/10.1287/mnsc.46.2.186.11926
https://doi.org/10.1287/mnsc.46.2.186.11926
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref64
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref65
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref65
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref66
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref67
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref67
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref68
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref75
https://doi.org/10.1287/mnsc.1040.0326
https://doi.org/10.1108/MBE-07-2020-0110
https://doi.org/10.1108/18363261211281744
https://doi.org/10.1108/18363261211281744
https://doi.org/10.1016/j.compedu.2009.06.001
https://doi.org/10.1177/105256290002400104
https://doi.org/10.1177/105256290002400104
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref71
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref71
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref73
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref73
https://doi.org/10.26858/est.v1i1.14803
https://doi.org/10.1016/j.compedu.2010.03.017
https://doi.org/10.1016/j.compedu.2010.03.017
https://doi.org/10.1016/j.ijhcs.2006.01.003
https://doi.org/10.29333/ejmste/91730
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref70
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref70
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref72
https://doi.org/10.1016/j.iheduc.2012.01.005
https://doi.org/10.1016/j.iheduc.2012.01.005
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref82
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref82
https://doi.org/10.5430/ijhe.v10n1p1
https://doi.org/10.1007/s11356-021-14647-2
https://doi.org/10.23887/jet.v5i1.33628
https://doi.org/10.23887/jet.v5i1.33628
https://doi.org/10.36941/AJIS-2021-0083
https://doi.org/10.3390/app12125856
https://doi.org/10.30476/it
https://doi.org/10.30476/it
https://doi.org/10.1128/jmbe.00236-21
https://doi.org/10.1177/2332858421995537
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref91
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref91
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref92
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref92
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref93
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref93
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref94
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref94
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref95
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref95
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref96
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref96
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref97

E. Gil-Cordero et al. Heliyon 9 (2023) e17195

[95]
[96]
[971

[98]
[99]

[100]
[101]

[102]
[103]

[104]
[105]
[106]
[107]
[108]
[109]
[110]
[111]
[112]
[113]
[114]
[115]

[116]
[117]

[118]
[119]
[120]
[121]
[122]

[123]
[124]

[125]
[126]

[127]

[128]
[129]

[130]
[131]

[132]
[133]

[134]
[135]
[136]

[137]

V.F. Misangyi, T. Greckhamer, S. Furnari, P.C. Fiss, D. Crilly, R. Aguilera, Embracing causal complexity: the emergence of a neo-configurational perspective,
J. Manag. 43 (2017) 255-282, https://doi.org/10.1177/0149206316679252.

P. Rippa, G. Ferruzzi, M. Holienka, G. Capaldo, A. Coduras, What drives university engineering students to become entrepreneurs? Finding different recipes
using a configuration approach, J. Small Bus. Manag. (2020) 1-31, https://doi.org/10.1080/00472778.2020.1790291.

E.J. Douglas, D.A. Shepherd, C. Prentice, Using fuzzy-set qualitative comparative analysis for a finer-grained understanding of entrepreneurship, J. Bus.
Ventur. 35 (2020), 105970, https://doi.org/10.1016/j.jbusvent.2019.105970.

AK.S. Kan, E. Adegbite, S. El Omari, M. Abdellatif, On the use of qualitative comparative analysis in management, J. Bus. Res. 69 (2016) 1458-1463.

N. Roig-Tierno, T.F. Gonzalez-Cruz, J. Llopis-Martinez, An overview of qualitative comparative analysis: a bibliometric analysis, J. Innov. Knowl. 2 (2017)
15-23, https://doi.org/10.1016/j.jik.2016.12.002.

R. Kusa, J. Duda, M. Suder, How to sustain company growth in times of crisis: the mitigating role of entrepreneurial management, J. Bus. Res. 142 (2022)
377-386, https://doi.org/10.1016/j.jbusres.2021.12.081.

G. Herguner, S.B. Son, S. Herguner Son, A. Donmez, The effect of online learning attitudes of university students on their online learning readiness, Turk.
Online J. Educ. Technol.-TOJET. 19 (2020) 102-110.

D.A. Adams, R.R. Nelson, P.A. Todd, Perceived usefulness, ease of use, and usage of information technology: a replication, MIS Q. (1992) 227-247.

V. Venkatesh, Determinants of perceived ease of use: integrating perceived behavioral control, computer anxiety and enjoyment into the technology
acceptance model, Inf. Syst. Res. 11 (2000) 3-11.

J. Matute-Vallejo, 1. Melero-Polo, Understanding online business simulation games: the role of flow experience, perceived enjoyment and personal
innovativeness, Australas. J. Educ. Technol. 35 (2019) 71-85, https://doi.org/10.14742/ajet.3862.

F. Donkor, The comparative instructional effectiveness of print-based and video-based instructional materials for teaching practical skills at a distance, Int.
Rev. Res. Open Dist. Learn. 11 (2010) 96-116.

H. Sun, P. Zhang, Causal relationships between perceived enjoyment and perceived ease of use: an alternative approach, J. Assoc. Inf. Syst. Online 7 (2006)
618-645, https://doi.org/10.17705/1jais.00100.

Y.-S. Wang, Y.-W. Liao, Assessing eGovernment systems success: a validation of the DeLone and McLean model of information systems success, Govern. Inf. Q.
25 (2008) 717-733.

P.M. Podsakoff, S.B. MacKenzie, J.-Y. Lee, N.P. Podsakoff, Common method biases in behavioral research: a critical review of the literature and recommended
remedies, J. Appl. Psychol. 88 (2003) 879.

A. Schwarz, T. Rizzuto, C. Carraher-Wolverton, J.L. Roldan, R. Barrera-Barrera, Examining the impact and detection of the" urban legend" of common method
bias, ACM SIGMIS Database DATABASE Adv. Inf. Syst. 48 (2017) 93-119.

P.M. Podsakoff, S.B. MacKenzie, N.P. Podsakoff, Sources of method bias in social science research and recommendations on how to control it, Annu. Rev.
Psychol. 63 (2012) 539-569.

N. Kock, Common method bias in PLS-SEM: a full collinearity assessment approach, Int. J. E-Collab. 11 (2015) 1-10, https://doi.org/10.4018/
ijec.2015100101.

N. Kock, G.S. Lynn, Lateral collinearity and misleading results in variance-based SEM: an illustration and recommendations, J. Assoc. Inf. Syst. Online 13
(2012) 546-580, https://doi.org/10.17705/1jais.00302.

J.F. Hair, C.M. Ringle, M. Sarstedt, PLS-SEM: indeed a silver bullet, J. Market. Theor. Pract. 19 (2011) 139-152, https://doi.org/10.2753/MTP1069-
6679190202.

W.W. Chin, B.L. Marcolin, P.R. Newsted, A partial least squares latent variable modeling approach for measuring interaction effects: results from a Monte Carlo
simulation study and an electronic-mail emotion/adoption study, Inf. Syst. Res. 14 (2003) 189-217.

D. Gefen, E.E. Rigdon, D. Straub, Editor’s comments: an update and extension to SEM guidelines for administrative and social science research, MIS Q. (2011)
iii-xiv.

J.F. Hair, J.J. Risher, M. Sarstedt, C.M. Ringle, When to use and how to report the results of PLS-SEM, Eur. Bus. Rev. 31 (2019) 2-24.

J.F. Hair Jr., M.C. Howard, C. Nitzl, Assessing measurement model quality in PLS-SEM using confirmatory composite analysis, J. Bus. Res. 109 (2020)
101-110.

N.H. Mohd Dzin, Y.F. Lay, Validity and reliability of adapted self-efficacy scales in Malaysian context using PLS-SEM approach, Educ. Sci. 11 (2021) 676.
G. Dash, J. Paul, CB-SEM vs PLS-SEM methods for research in social sciences and technology forecasting, Technol. Forecast. Soc. Change 173 (2021), 121092.
J.F. Hair Jr., M. Sarstedt, L. Hopkins, V.G. Kuppelwieser, Partial least squares structural equation modeling (PLS-SEM) an emerging tool in business research,
Eur. Bus. Rev. 26 (2014) 106-121.

R.A.S. Al-Maroof, M. Al-Emran, Students acceptance of google classroom: an exploratory study using PLS-SEM approach, Int. J. Emerg. Technol. Learn. Online.
13 (2018) 112.

M. Ghasemy, V. Teeroovengadum, J.-M. Becker, C.M. Ringle, This fast car can move faster: a review of PLS-SEM application in higher education research, High
Educ. 80 (2020) 1121-1152.

M.L. Cheok, S.L. Wong, Predictors of e-learning satisfaction in teaching and learning for school teachers: a literature review, Int. J. Instr. 8 (2015) 75-90.
S.S. Noesgaard, R. @rngreen, The effectiveness of e-learning: an explorative and integrative review of the definitions, methodologies and factors that promote
e-Learning effectiveness, Electron. J. E-Learn. 13 (2015) 278-290.

1. Amin, A. Yousaf, S. Walia, M. Bashir, What shapes E-learning effectiveness among tourism education students? An empirical assessment during COVID19,
J. Hospit. Leisure Sports Tourism Educ. 30 (2022), 100337, https://doi.org/10.1016/j.jhlste.2021.100337.

M. Kurucay, F.A. Inan, Examining the effects of learner-learner interactions on satisfaction and learning in an online undergraduate course, Comput. Educ. 115
(2017) 20-37.

P. Klein, L. Ivanjek, M.N. Dahlkemper, K. Jeli¢i¢, M.A. Geyer, S. Kiichemann, A. Susac, Studying physics during the COVID-19 pandemic: student assessments
of learning achievement, perceived effectiveness of online recitations, and online laboratories, Phys. Rev. Phys. Educ. Res. 17 (2021) 1-11, https://doi.org/
10.1103/PhysRevPhysEducRes.17.010117.

R. Dolan, J. Conduit, J. Fahy, S. Goodman, Social media engagement behaviour: a uses and gratifications perspective, J. Strat. Market. 24 (2016) 261-277,
https://doi.org/10.1080/0965254X.2015.1095222.

M. Santos Corrada, J.A. Flecha, E. Lopez, The gratifications in the experience of the use of social media and its impact on the purchase and repurchase of
products and services, Eur. Bus. Rev. 32 (2020) 297-315, https://doi.org/10.1108/EBR-12-2017-0236.

A. Bhardwaj, S. Goundar, Student’s perspective of eLearning and the future of education with MOOGCs, Int. J. Comput. Sci. Eng. IJCSE. 7 (2018) 13.

Y.Y. Wang, Y.S. Wang, H.H. Lin, T.H. Tsai, Developing and validating a model for assessing paid mobile learning app success, Interact. Learn. Environ. 27
(2019) 458-477, https://doi.org/10.1080/10494820.2018.1484773.

R.L. Oliver, Satisfaction: A Behavioral Perspective on the Consumer, ME Sharpe, 2010.

C.H. Huang, Using pls-sem model to explore the influencing factors of learning satisfaction in blended learning, Educ. Sci. 11 (2021), https://doi.org/10.3390/
educscil1050249.

C.-C. Hung, H.-F.S. Kao, H.-C. Liu, H.-F. Liang, T.-P. Chu, B.-O. Lee, Effects of simulation-based learning on nursing students’ perceived competence, self-
efficacy, and learning satisfaction: a repeat measurement method, Nurse Educ. Today 97 (2021), 104725.

A.Y.ML.A. Islam, M.M.C. Mok, Q. Xiuxiu, C.H. Leng, Factors influencing students’ satisfaction in using wireless internet in higher education: cross-validation of
TSM, Electron. Libr. 36 (2018) 2-20.

D.B. Zandvliet, B.J. Fraser, Learning environments in information and communications technology classrooms, Technol. Pedagog. Educ. 13 (2004) 97-124,
https://doi.org/10.1080/14759390400200175.

M. Lee, H.M. Na, B. Kim, S.Y. Kim, J. Park, J.Y. Choi, Mediating effects of achievement emotions between peer support and learning satisfaction in graduate
nursing students, Nurse Educ. Pract. 52 (2021), 103003.

18


https://doi.org/10.1177/0149206316679252
https://doi.org/10.1080/00472778.2020.1790291
https://doi.org/10.1016/j.jbusvent.2019.105970
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref101
https://doi.org/10.1016/j.jik.2016.12.002
https://doi.org/10.1016/j.jbusres.2021.12.081
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref104
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref104
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref105
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref106
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref106
https://doi.org/10.14742/ajet.3862
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref108
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref108
https://doi.org/10.17705/1jais.00100
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref110
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref110
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref111
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref111
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref112
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref112
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref113
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref113
https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.17705/1jais.00302
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2753/MTP1069-6679190202
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref117
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref117
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref118
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref118
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref119
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref120
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref120
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref121
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref122
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref123
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref123
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref124
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref124
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref125
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref125
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref126
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref127
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref127
https://doi.org/10.1016/j.jhlste.2021.100337
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref129
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref129
https://doi.org/10.1103/PhysRevPhysEducRes.17.010117
https://doi.org/10.1103/PhysRevPhysEducRes.17.010117
https://doi.org/10.1080/0965254X.2015.1095222
https://doi.org/10.1108/EBR-12-2017-0236
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref133
https://doi.org/10.1080/10494820.2018.1484773
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref135
https://doi.org/10.3390/educsci11050249
https://doi.org/10.3390/educsci11050249
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref137
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref137
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref138
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref138
https://doi.org/10.1080/14759390400200175
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref140
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref140

E. Gil-Cordero et al.

[138]
[139]
[140]
[141]
[142]
[143]

[144]
[145]

[146]
[147]
[148]
[149]
[150]
[151]
[152]

[153]
[154]

[155]
[156]
[157]
[158]
[159]
[160]

[161]
[162]

[163]
[164]

[165]
[166]

[167]
[168]
[169]
[170]
[171]
[172]
[173]

[174]
[175]

[176]
[177]

[178]
[179]
[180]

[181]

Heliyon 9 (2023) e17195

F. Davis, Perceived usefulness, perceived ease of use, and user acceptance of information technology, MIS Q. 13 (1989) 319-340, https://doi.org/10.36863/
mds.a.14027.

F. Huang, T. Teo, R. Scherer, Investigating the antecedents of university students’ perceived ease of using the Internet for learning, Interact. Learn. Environ. 30
(2022) 1060-1076.

S.A. Salloum, A.Q.M. Alhamad, M. Al-Emran, A.A. Monem, K. Shaalan, Exploring students’ acceptance of e-learning through the development of a
comprehensive technology acceptance model, IEEE Access 7 (2019) 128445-128462.

Z. Hussein, Leading to intention: the role of attitude in relation to technology acceptance model in E-learning, Procedia Comput. Sci. 105 (2017) 159-164,
https://doi.org/10.1016/j.procs.2017.01.196.

C. Ching-Ter, J. Hajiyev, C.R. Su, Examining the students’ behavioral intention to use e-learning in Azerbaijan? The General Extended Technology Acceptance
Model for E-learning approach, Comput. Educ. 111 (2017) 128-143, https://doi.org/10.1016/j.compedu.2017.04.010.

V. Dikcius, S. Urbonavicius, K. Adomaviciute, M. Degutis, I. Zimaitis, Learning marketing online: the role of social interactions and gamification rewards,
J. Market. Educ. 43 (2021) 159-173, https://doi.org/10.1177/0273475320968252.

F.D. Davis, R.P. Bagozzi, P.R. Warshaw, Extrinsic and intrinsic motivation to use computers in the workplace 1, J. Appl. Soc. Psychol. 22 (1992) 1111-1132.
C.-M. Chao, Factors determining the behavioral intention to use mobile learning: an application and extension of the UTAUT model, Front. Psychol. 10 (2019)
1652.

T. Teo, J. Noyes, An assessment of the influence of perceived enjoyment and attitude on the intention to use technology among pre-service teachers: a
structural equation modeling approach, Comput. Educ. 57 (2011) 1645-1653, https://doi.org/10.1016/j.compedu.2011.03.002.

S.A. Salloum, A. Qasim Mohammad Alhamad, M. Al-Emran, A. Abdel Monem, K. Shaalan, Exploring students’ acceptance of e-learning through the
development of a comprehensive technology acceptance model, IEEE Access 7 (2019) 128445-128462, https://doi.org/10.1109/ACCESS.2019.2939467.

S. Sharma, J. Chandel, Technology Acceptance Model for the use of learning through websites among students in Oman, Int. Arab J. E-Technol. 3 (2013)
44-49.

M. Lee, H.M. Na, B. Kim, S.Y. Kim, J. Park, J.Y. Choi, Mediating effects of achievement emotions between peer support and learning satisfaction in graduate
nursing students, Nurse Educ. Pract. 52 (2021), 103003, https://doi.org/10.1016/j.nepr.2021.103003.

J. Henseler, G. Hubona, P.A. Ray, Using PLS path modeling in new technology research: updated guidelines, Ind. Manag. Data Syst. 116 (2016) 2-20, https://
doi.org/10.1108/IMDS-09-2015-0382.

M. Sarstedt, C.M. Ringle, J.F. Hair, Partial least squares structural equation modeling, Handb. Mark. Res. (2017) 1-40, https://doi.org/10.1007/978-3-319-
05542-8_15-1.

J.C. Nunnally, An overview of psychological measurement, in: Clin. Diagn. Ment. Disord., Springer, 1978, pp. 97-146, https://doi.org/10.1007/978-1-4684-
2490-4 4.

D. Straub, D. Gefen, Validation guidelines for IS positivist research, Commun. Assoc. Inf. Syst. 13 (2004) 24, https://doi.org/10.17705/1cais.01324.

D. Barclay, C. Higgins, R. Thompson, The Partial Least Squares (PLS) Approach to causal modeling: personal computer adoption and use as an illustration,
Technol. Stud. 2 (1995) 285-309.

M. Sarstedt, C.M. Ringle, J. Henseler, J.F. Hair, On the emancipation of PLS-SEM: a commentary on rigdon, Long. Range Plan. 47 (2014) (2012) 154-160,
https://doi.org/10.1016/j.1rp.2014.02.007.

L.T. Hu, P.M. Bentler, Fit indices in covariance structure modeling: sensitivity to underparameterized model misspecification, Psychol. Methods 3 (1998)
424-453, https://doi.org/10.1037/1082-989X.3.4.424.

M.A. Ramoén Jerénimo, Introduccion a los modelos de ecuaciones estructurales. Metodologia LISREL con EQS, Investig. En Educ. Médica. 7 (2007) 67-72.
C.R. Ragin, C. Charles, Sarah Ilene Strand, User’s Guide to Fuzzy-Set/qualitative Comparative Analysis, Univ. Ariz., 2008, pp. 1-87.

C.C. Ragin, Qualitative comparative analysis using fuzzy sets (fsQCA), in: Config. Comp. Methods Qual. Comp. Anal. QCA Relat. Tech., Sage Thousand Oaks,
CA, 2012, pp. 87-122, https://doi.org/10.4135/9781452226569.n5.

S. Kraus, D. Ribeiro-Soriano, M. Schiissler, Fuzzy-set qualitative comparative analysis (fsQCA) in entrepreneurship and innovation research - the rise of a
method, Int. Enterpren. Manag. J. 14 (2018) 15-33, https://doi.org/10.1007/511365-017-0461-8.

C.Q. Schneider, Realists and idealists in QCA, polit, Analysis 26 (2018) 246-254, https://doi.org/10.1017/pan.2017.45.

C.Q. Schneider, C. Wagemann, Standards of good practice in qualitative comparative analysis (QCA) and fuzzy-sets, Comp. Sociol. 9 (2010) 397-418, https://
doi.org/10.1163/156913210X12493538729793.

C.C. Ragin, Set relations in social research: evaluating their consistency and coverage, Polit. Anal. 14 (2006) 291-310, https://doi.org/10.1093/pan/mpj019.
T. Greckhamer, V.F. Misangyi, P.C. Fiss, The two QCAs: from a small-N to a large-N set theoretic approach, in: Res. Sociol. Organ., Emerald Group Publishing
Limited, 2013, pp. 49-75, https://doi.org/10.1108/50733-558X(2013)0000038007.

P.C. Fiss, Building better causal theories: a fuzzy set approach to typologies in organization research, Acad. Manag. J. 54 (2011) 393-420.

J.-H. Han, H.J. Sa, Acceptance of and satisfaction with online educational classes through the technology acceptance model (TAM): the COVID-19 situation in
Korea, Asia Pac, Educ. Rev. 23 (2022) 403-415.

H. Jiang, A.Y.M. Islam, X. Gu, J.M. Spector, Online learning satisfaction in higher education during the COVID-19 pandemic: a regional comparison between
Eastern and Western Chinese universities, Educ. Inf. Technol. 26 (2021) 6747-6769.

G. El-Sayad, N.H. Md Saad, R. Thurasamy, How higher education students in Egypt perceived online learning engagement and satisfaction during the COVID-
19 pandemic, J. Comput. Educ. 8 (2021) 527-550.

A.A. Ismail, M. Gunady, H. Corrada Bravo, S. Feizi, Benchmarking deep learning interpretability in time series predictions, Adv. Neural Inf. Process. Syst. 33
(2020) 6441-6452.

A. Ashrafi, A. Zareravasan, S. Rabiee Savoji, M. Amani, Exploring factors influencing students’ continuance intention to use the learning management system
(LMS): a multi-perspective framework, Interact. Learn. Environ. 30 (2022) 1475-1497.

F. Gunawan, M.M. Ali, A. Nugroho, Analysis of the effects of perceived ease of use and perceived usefulness on consumer attitude and their impacts on
purchase decision on PT Tokopedia in Jabodetabek, Eur. J. Bus. Manag. Res. 4 (2019).

P. Moses, S.L. Wong, K.A. Bakar, R. Mahmud, Perceived usefulness and perceived ease of use: antecedents of attitude towards laptop use among science and
mathematics teachers in Malaysia, Asia-Pac, Educ. Res. 22 (2013) 293-299.

J.M. Hansen, G. Saridakis, V. Benson, Risk, trust, and the interaction of perceived ease of use and behavioral control in predicting consumers’ use of social
media for transactions, Comput. Hum. Behav. 80 (2018) 197-206.

Z. Hussein, Leading to intention: the role of attitude in relation to technology acceptance model in e-learning, Procedia Comput. Sci. 105 (2017) 159-164.
C.-Y. Lin, C.-K. Huang, C.-J. Ko, The impact of perceived enjoyment on team effectiveness and individual learning in a blended learning business course: the
mediating effect of knowledge sharing, Australas. J. Educ. Technol. 36 (2020) 126-141.

M. Akbarilakeh, A. Razzaghi, H.D.P. Moghaddam, Attitudes of faculty members towards using e-learning, Res. Dev. Med. Educ. 8 (2019) 12-19.

Y. Safsouf, K. Mansouri, F. Poirier, Smart learning environment, measure online student satisfaction: a case study in the context of higher education in
Morocco, in: 2020 Int. Conf. Electr. Inf. Technol. ICEIT, IEEE, 2020, pp. 1-5.

U. Tandon, M. Ertz, Customer satisfaction towards online shopping by empirical validation of self-determination theory, in: Handb. Res. Platf. Econ. Evol. E-
Commer., IGI Global, 2022, pp. 177-203.

B. Rahmi, B. Birgoren, A. Aktepe, A meta analysis of factors affecting perceived usefulness and perceived ease of use in the adoption of e-learning systems,
Turk. Online J. Dist. Educ. 19 (2018) 4-42.

J. Patrick, D.S. Dewi, Analysis of student satisfaction using online video conference application based on usability criteria, in: Conf. Broad Expo. Sci. Technol.
2021 BEST 2021, Atlantis Press, 2022, pp. 211-215.

N.K. Elfaki, I. Abdulraheem, R. Abdulrahim, Impact of e-learning vs traditional learning on student’s performance and attitude, Int. J. Med. Res. Health Sci. 8
(2019) 76-82.

19


https://doi.org/10.36863/mds.a.14027
https://doi.org/10.36863/mds.a.14027
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref141
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref141
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref142
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref142
https://doi.org/10.1016/j.procs.2017.01.196
https://doi.org/10.1016/j.compedu.2017.04.010
https://doi.org/10.1177/0273475320968252
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref146
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref74
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref74
https://doi.org/10.1016/j.compedu.2011.03.002
https://doi.org/10.1109/ACCESS.2019.2939467
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref149
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref149
https://doi.org/10.1016/j.nepr.2021.103003
https://doi.org/10.1108/IMDS-09-2015-0382
https://doi.org/10.1108/IMDS-09-2015-0382
https://doi.org/10.1007/978-3-319-05542-8_15-1
https://doi.org/10.1007/978-3-319-05542-8_15-1
https://doi.org/10.1007/978-1-4684-2490-4_4
https://doi.org/10.1007/978-1-4684-2490-4_4
https://doi.org/10.17705/1cais.01324
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref155
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref155
https://doi.org/10.1016/j.lrp.2014.02.007
https://doi.org/10.1037/1082-989X.3.4.424
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref158
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref159
https://doi.org/10.4135/9781452226569.n5
https://doi.org/10.1007/s11365-017-0461-8
https://doi.org/10.1017/pan.2017.45
https://doi.org/10.1163/156913210X12493538729793
https://doi.org/10.1163/156913210X12493538729793
https://doi.org/10.1093/pan/mpj019
https://doi.org/10.1108/S0733-558X(2013)0000038007
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref166
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref167
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref167
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref168
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref168
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref169
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref169
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref170
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref170
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref171
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref171
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref172
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref172
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref173
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref173
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref174
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref174
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref175
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref176
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref176
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref177
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref178
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref178
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref179
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref179
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref180
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref180
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref181
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref181
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref182
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref182

E. Gil-Cordero et al. Heliyon 9 (2023) e17195

[182] P. Williams, D. Nicholas, B. Gunter, E-learning, What the literature tells us about distance education: an overview, in: Aslib Proc., Emerald Group Publishing
Limited, 2005.

[183] T. Rabgay, The effect of using cooperative learning method on tenth grade students’ learning achievement and attitude towards biology, Int. J. Instr. 11 (2018)
265-280.

[184] N. Almusharraf, S. Khahro, Students satisfaction with online learning experiences during the COVID-19 pandemic, Int. J. Emerg. Technol. Learn. IJET. 15
(2020) 246-267.

[185] F.Li, H. Lu, M. Hou, K. Cui, M. Darbandi, Customer satisfaction with bank services: the role of cloud services, security, e-learning and service quality, Technol.
Soc. 64 (2021), 101487.

[186] M. Salam, M.S. Farooq, Does sociability quality of web-based collaborative learning information system influence students’ satisfaction and system usage? Int.
J. Educ. Technol. High. Educ. 17 (2020) 1-39.

[187] A.H. Aldholay, Z. Abdullah, T. Ramayah, O. Isaac, A.M. Mutahar, Online learning usage and performance among students within public universities in Yemen,
Int. J. Serv. Stand. 12 (2018) 163-179.

[188] F. Xu, J.T. Du, Examining differences and similarities between graduate and undergraduate students’ user satisfaction with digital libraries, J. Acad. Librarian
45 (2019), 102072.

[189] L. Pham, Y.B. Limbu, T.K. Bui, H.T. Nguyen, H.T. Pham, Does e-learning service quality influence e-learning student satisfaction and loyalty? Evidence from
Vietnam, Int. J. Educ. Technol. High. Educ. 16 (2019) 1-26.

[190] A. Shahzad, R. Hassan, A.Y. Aremu, A. Hussain, R.N. Lodhi, Effects of COVID-19 in E-learning on higher education institution students: the group comparison
between male and female, Qual. Quantity 55 (2021) 805-826.

[191] J.S. Mtebe, C. Raphael, Key factors in learners’ satisfaction with the e-learning system at the University of Dar es Salaam, Tanzania, Australas, J. Educ. Technol.
34 (2018).

[192] Z. Al Tooq, D. Cadiente, S. Ligawen, J.R. Mendaje, Readiness, Challenges, and Satisfaction in the New Paradigm of Teaching and Learning: an E-Learning
Evaluation, 2020 Sixth Int. Conf. E-Learn. Econf, IEEE, 2020, pp. 6-11.

[193] L. Ma, C.S. Lee, Evaluating the effectiveness of blended learning using the ARCS model, J. Comput. Assist. Learn. 37 (2021) 1397-1408.

[194] Y.B. Rajabalee, M.I. Santally, Learner satisfaction, engagement and performances in an online module: implications for institutional e-learning policy, Educ.
Inf. Technol. 26 (2021) 2623-2656.

[195] R. Prifti, Self-efficacy and student satisfaction in the context of blended learning courses, Open Learn, J. Open Dist. E-Learn. 37 (2022) 111-125.

[196] T. Grigoryan, Investigating the effectiveness of iPad based language learning in the UAE context, Open Learn, J. Open Dist. E-Learn. 37 (2022) 146-168.

[197] S.-C. Kong, W.M.-Y. Cheung, G. Zhang, Evaluating an artificial intelligence literacy programme for developing university students’ conceptual understanding,
literacy, empowerment and ethical awareness, Educ. Technol. Soc. 26 (2023) 16-30.

20


http://refhub.elsevier.com/S2405-8440(23)04403-1/sref183
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref183
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref184
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref184
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref185
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref185
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref186
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref186
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref187
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref187
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref188
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref188
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref189
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref189
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref190
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref190
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref191
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref191
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref192
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref192
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref193
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref193
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref194
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref195
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref195
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref196
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref197
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref198
http://refhub.elsevier.com/S2405-8440(23)04403-1/sref198

	Analysis of factors affecting the effectiveness of face-to-face marketing learning via TikTok, YouTube and video conferencing
	1 Introduction
	2 Related work
	3 Materials and methods
	3.1 Sample
	3.2 Common method bias
	3.3 -SEM
	3.4 Hypotheses
	3.4.1 Learning effectiveness (LE)
	3.4.2 User satisfaction (US)
	3.4.3 Learning satisfaction (LS)
	3.4.4 Perceived ease of use (PEU)
	3.4.5 Perceived enjoyment (PE)
	3.4.5.1 Attitude toward the use of a technology (ATT)



	4 Main results
	4.1 results
	4.2 fsQCA results

	5 Discussion
	6 Conclusions
	7 Limitations and future research directions
	Author contribution statement
	Additional information
	Data availability statement
	Ethics approval and consent to participate
	Declaration of competing interest
	Acknowledgements
	References


