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Abstract

During the outbreak of the Coronavirus (COVID-19) pandemic, higher education institu-
tions (HEIs) have shifted from traditional and blended learning approaches to a fully vir-
tual course delivery. This research investigates the students’ perceptions on remote learning
through asynchronous learning management systems (LMS) and via synchronous video
conferencing technologies like Google Meet, Microsoft Teams or Zoom, among others.
The data was gathered from a sample of 501 higher education students in a Southern Euro-
pean context. A survey questionnaire included measures that investigated the participants’
acceptance of interactive technology to better understand their utilitarian motivations to
use them. The findings suggest that the research participants accessed asynchronous con-
tent and interacted with online users, including with their course instructor, in real time.
While there are a number of theoretical or opinion papers on the impact of COVID-19 on
higher education services, currently, there are still a few empirical papers that shed light
on the factors that are having an effect on the students’ attitudes and intentions to utilize
remote learning technologies. This contribution underlines the importance of maintaining
ongoing, interactive engagement with students, and of providing them with appropriate
facilitating conditions, to continue improving their learning journey.
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1 Introduction

An unexpected Coronavirus (COVID-19) pandemic has disrupted the provision of edu-
cational services in various contexts around the globe (Bolumole, 2020; Johnson et al.,
2020; Rahiem, 2020). During the first wave of COVID-19, several educational institu-
tions were suddenly expected to interrupt their face-to-face educational services. They
had to adapt to an unprecedented situation. This latest development has resulted in both
challenges and opportunities to students and educators (Howley, 2020; Aradjo et al.,
2020). Education service providers, including higher education institutions (HEIs) were
required to follow their respective governments’ preventative social distancing meas-
ures and to increase their hygienic practices, to mitigate the spread of the pandemic.
Several HEIs articulated contingency plans, disseminated information about the virus,
trained their employees to work remotely, and organized virtual sessions with students
or course participants.

Course instructors were expected to develop a new modus operandi to deliver their
higher education services, in real time (Johnson et al., 2020). During the pandemic,
many HEIs migrated from traditional and blended teaching approaches to fully virtual
and remote course delivery. However, their shift to online, synchronous classes did not
come naturally. COVID-19 has resulted in different problems to course instructors and
to their students. In many cases, during the pandemic, educators were compelled to
utilize online learning technologies to continue delivering their courses (Fitter et al.,
2020). In the main, educators have embraced the dynamics of remote learning technolo-
gies to continue delivering educational services to students, amid peaks and troughs of
COVID-19 cases.

Subsequently, policy makers have eased their restrictions when they noticed that
there were lower contagion rates in their communities. After a few months of lockdown
(or partial lock down) conditions, there were a number of HEIs that were allowed to
open their doors. They instructed their visitors to wear masks, and to keep socially dis-
tant from each other. Most HEIs screened individuals for symptoms as they checked
their temperatures and introduced strict hygienic practices like sanitization facilities in
different parts of their campuses.

However, after a year and a half, since the outbreak of COVID-19, some academic
members of staff were still relying on the use of remote learning technologies like LMSs
and video conferencing software to teach their courses (Cesco et al., 2021). During the
pandemic, they became acquainted with online technologies that facilitated asynchro-
nous learning through text and/or recorded video (Sabli¢ et al., 2020). Moreover, many
of them, organized interactive sessions with their students in real time. Very often, they
utilized video conferencing platforms including Microsoft Teams, Google Meet, Zoom,
D2L, Webex, Adobe Connect, Skype for Business, Big Blue Button and EduMeet,
among others. COVID-19 has triggered them to use these remote technologies to engage
in two-way communications with their students (Aguilar, 2020).

Although in the past year, there were a number of researchers who have published
discursive articles about the impacts of COVID-19 on higher education, for the time
being, there are just a few empirical studies on the subject (Aguilera-Hermida, 2020;
Bergdahl & Nouri, 2020; Gonzalez et al., 2020). This contribution addresses this gap
in academia. Specifically, it investigates the facilitating conditions that can foster the
students’ acceptance and usage of remote learning technologies. It examines the partici-
pants’ utilitarian motivations to utilize asynchronous learning resources to access course
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material, and sheds light on their willingness to engage with instructors and/or peers
through synchronous, video conferencing software, to continue pursuing their educa-
tional programs from home, during an unexpected pandemic situation.

This study builds on previous theoretical underpinnings on technology adoption (Al-
Rahmi et al., 2018; Chen et al., 2007; Cheng & Yuen, 2018; Davis, 1989; Lin et al., 2013;
Merhi, 2015; Ngai et al., 2007; Schoonenboom, 2014). At the same time, it explores the
students’ perceptions about the interactivity (McMillan & Jang-Sun Hwang, 2002) of LMS
as well as video conferencing software, and sheds light on their HEI's facilitating condi-
tions (Hoi, 2020; De¢man, 2015; Venkatesh et al., 2012, 2003). The rationale of this study
is to better understand the research participants’ intentions to use remote technologies, to
improve their learning journey. To the best of our knowledge, there are no other contribu-
tions that have integrated the same measures that have been used in this research. There-
fore, this study differentiates itself from the previous literature, and puts forward a research
model that is empirically tested.

The article is structured as follows: the following section presents a critical review of the
relevant literature. It presents the conceptual framework of this study and formulates the
hypotheses for this research. Afterwards, the methodology section describes the method
and the measures that were used to capture the data for this quantitative study. Hence, the
results section features an analysis and interpretation of the findings. In conclusion, this
contribution outlines its theoretical as well as its practical implications. The authors iden-
tify their research limitations and outline future research avenues to academia.

2 Literature Review
2.1 The Development of Remote Learning

According to the social constructivist theory, individuals necessitate social interactions
(Ainsworth, 2006; Fridin, 2014; Lambropoulos et al., 2012; Tam, 2000). They develop
their abilities by interacting with others. Therefore, online learning environments ought to
be designed to support and challenge the students’ reflective and critical skills, by includ-
ing interactive learning and collaborative approaches (Dabbagh & Kitsantas, 2012; Rien-
ties & Toetenel, 2016; Wang, 2009; Wang et al., 2009a, 2009b). Social constructivism and
discovery-based learning techniques emphasize the importance of having students who are
actively involved in their learning process. This is in stark contrast with previous educa-
tional viewpoints where the responsibility rested with the instructor to teach, and where the
learner played a passive, receptive role (Lambropoulos et al., 2012).

In the past decades, the students’ active learning has been facilitated with the use of
education technologies. Course participants can be separated by distance if they use digital
and ubiquitous technologies (Camilleri & Camilleri, 2017; Moore et al., 2011; Motiwalla,
2007; Sanchez & Hueros, 2010). Hence, several pedagogical models are increasingly
encouraging educators to blend face-to-face learning methods with technology-mediated
instruction (Furi6 et al., 2015; Ozkan & Koseler, 2009). The concept of blended learning
suggests that course delivery is carried out in-person and through online media (Gikandi
et al., 2011; Porter et al., 2014; Thai et al., 2017). Table 1 features a summary of key theo-
retical underpinnings that are focused on the provision of online learning and its related
paradigms, in the context of higher education.
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Table 1 A non-exhaustive list articles that explored the use of online learning technologies in higher educa-
tion

Education technology paradigm Authors

Blended learning Thai et al. (2017), Porter et al. (2014), Loépez-Pérez
et al. (2011), Gikandi et al. (2011) and Ozkan and
Koseler (2009)

Computer-assisted learning, Computer-based Di Mitri et al. (2018), Baturay et al. (2017), Lambic,
instruction, Computer-based learning, Computer (2016), Sung et al. (2015), Soflano et al. (2015)
mediated learning and Vanderhoven et al. (2015)

Distributed learning, distance learning Boelens et al. (2018), Chen et al. (2014), Viberg

and Gronlund (2013), Ocak (2011) and Heilesen
(2010)
Electronic learning (elearning) Jeno et al. (2017), Gomez-Aguilar et al. (2015),

Soflano et al. (2015), Cruz-Benito et al. (2015),
Agudo-Peregrina et al. (2014), Ng (2012), Lee
et al. (2011), Wang et al. (2009) and Motiwalla
(2007)

Mobile learning (mlearning) Crompton and Burke (2018), Sanchez-Prieto et al.
(2017), Briz-Ponce et al. (2017), Sung et al.
(2016), Cochrane (2014), Wu et al. (2013), Valk
et al. (2010), Wang et al. (2009) and Motiwalla
(2007)

Online learning, online education Kurucay and Inan (2017), Liyanagunawardena et al.
(2013), Gikandi et al. (2011), Klasnja-Milicevié
etal. (2011), Liu et al. (2010) and Sun et al. (2008)

Virtual learning, virtual education Makransky et al. (2019), Rienties and Toetenel
(2016), Fowler (2015), Agudo-Peregrina et al.
(2014), Dalgarno and Lee (2010) and van Raaij
and Schepers (2008)

Today’s students are increasingly using online technologies to learn, both in and out
of their higher educational institutions (Al-Maroof et al., 2021). They are using interac-
tive media to acquire formal and informal skills (Dabbagh & Kitsantas, 2012), particularly
when they take part in constructivist activities with their peers and course instructors (Fri-
din, 2014). This argumentation is consistent with the collaborative learning theory (Khalifa
& Kwok, 1999; Lambropoulos et al., 2012). Students can use digital technologies to access
recorded podcasts (Lin et al., 2013; Merhi, 2015), watch videos (Hung, 2016) and inter-
act together through live streaming technologies in real time (Payne et al., 2017). Hence,
online education has fostered collaborative learning approaches (Wang, 2009). Computer
mediated education enables students to search for solutions, to share online information
with their peers, to evaluate each other’s ideas, and to monitor one another’s work (Lambic,
2016; Soflano, et al., 2015; Sung et al., 2015).

Course participants can use remote technologies, including their personal computers,
smart phones and tablets to access their instructors’ asynchronous, online resources includ-
ing course notes, power point presentations, videos clips, case studies, et cetera (Butler
et al.,, 2021; Hung, 2016; Ifenthaler & Schweinbenz, 2013). Moreover, in this day and
age, they are utilizing video conferencing technologies to attend virtual meetings, and to
engage in one-to-one conversations, or in group discussions and debates with their course
instructor and with other students. These virtual programs enable students to engage in
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synchronous communications with course instructors, to ask questions, and receive feed-
back, in real time.

Many educators are supporting group interactions in collaborative learning contexts
(Kurucay & Inan, 2017). Synchronous technologies allow them to control and monitor
their students’ engagement, and to keep a track record of their interactions during virtual
sessions (Camilleri, 2021a). As a result, that can be in a better position to implement stu-
dent-centered strategies and tactics, to improve learning outcomes.

2.2 The Conceptual Framework and Formulation of the Research Hypotheses

There are various contributions in academia that have explored the use of educational tech-
nologies in various contexts (Anshari et al., 2017; Billinghurst & Duenser, 2012; Dumpit
& Fernandez, 2017; Lee & Lee, 2014; Mcstay, 2020; Rakes et al., 2020; Selwyn, 2010).
Several studies relied on the theory of reasoned action (TRA) (Althunibat, 2015), the the-
ory of planned behavior (TPB) (Camilleri & Camilleri, 2020; Rana et al., 2019; Ahmed
& Ward, 2016; Park et al., 2012; Cheon et al., 2012; Moss et al., 2010; Shih, 2008), the
unified theory of acceptance and use of technology (UTAUT) (Althunibat, 2015; De¢man,
2015; Hoi, 2020; Lin et al., 2013) and the theory of acceptance model (TAM) (Camilleri
& Camilleri, 2019; Cheng & Yuen, 2018; Al-Rahmi et al., 2018; Merhi, 2015; Schoonen-
boom, 2014; Lin et al., 2013; Sanchez-Franco, 2010; Sanchez-Franco et al., 2009; Ngai
et al., 2007; Davis, 1989), among others, to explore the acceptance and use of a wide array
of education technologies.

Davis’ (1989) TAM was adapted to investigate the students’ acceptance of WebCT
(Ngai et al., 2007; Sanchez-Franco, 2010), web-based electronic learning (Sdnchez-Franco
et al., 2009); learning management systems (Cheng & Yuen, 2018; Schoonenboom, 2014);
social media (Al-Rahmi et al., 2018), podcasts (Lin et al., 2013; Merhi, 2015) in higher
education. His model consists of five items, including the perceived ease of use, perceived
usefulness, attitudes toward the technology, intentions to use technology and actual behav-
iors (Camilleri & Camilleri, 2017; Davis, 1989).

Many researchers, including Davis (1989) indicated that the participants’ perceived use-
fulness has a positive and significant effect on their attitudes and on their intentions to use
technologies (Al-Rahmi et al., 2018; Cheng & Yuen, 2018; Merhi, 2015; Schoonenboom,
2014). Al-Rahmi et al. (2018) indicated that the students’ perceptions about the usefulness
of social media have led them to engage in active collaborative learning. They went on to
suggest that these technologies facilitated group discussions. Other studies confirmed that
it is very likely that students would be willing to use certain learning technologies like pod-
casts if they perceived their utility to enhance their knowledge (Merhi, 2015). Various stud-
ies have yielded mixed findings on the use of learning technologies in the context of higher
education. For instance, Cheng and Yuen (2018) reported that the individuals’ perceived
usefulness and attitudes toward these educational technologies diminished over time.

Various researchers found that the individuals’ attitudes toward the usage of technol-
ogy had a significant influence on their intentions and their actions (Cheng & Yuen,
2018; Sanchez-Franco et al., 2009; Tao et al., 2009; Teo & Zhou, 2014). However, other
researchers reported that the individuals’ attitudes towards technology did not always
correlate with their intentions to use them. For instance, Cheon et al. (2012) reported
that there were direct effects between the individuals’ attitudes toward the usage of tech-
nology on their behavioral intentions. Other researchers including Nistor (2013) indi-
cated that the students’ attitudes did not have a significant effect on their participation
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in online courses. Perhaps, the reason for this is that course participants are expected
to use certain technologies as a requirement to complete their educational program,
whether they like it or not. In any case, this research is consistent with the TAM model.
This study hypothesizes that:

H1 The individuals’ perceived usefulness of remote learning technologies will have a posi-
tive and significant effect on their attitudes toward them.

H2 The individuals’ perceived usefulness of remote learning technologies will have a posi-
tive and significant effect on their intentions to use them.

H2a The individuals’ attitudes toward remote learning technologies mediates this
relationship.

H3 The individuals’ attitudes toward remote learning technologies will have a positive and
significant effect on their intentions to use them.

Course instructors can utilize remote learning technologies to upload their digital
learning resources, including presentations, notes, quizzes, videos and assessments for
their students’ guidance. Hence, students can access interactive resources through dif-
ferent digital media including mobile technologies, like laptops, smartphones and tab-
lets, at their own convenience, from the comfort of their home. These remote learning
technologies offer asynchronous as well as synchronous learning opportunities. Their
interactive capabilities allow students to remain active in their learning experience, as
they involve multiple processes, functions and perceptions.

There are several researchers who have attempted to define interactivity. Perceived
interactivity refers to the extent to which individuals perceive that those technologies
would allow them to feel in control when they communicate with others (Chattaraman
et al., 2019; Liu, 2003). Chen et al. (2007) argued that interactivity is related to media
richness. They contended that different media vary in their ability to improve communi-
cation, and thus can be characterized as high or low, in terms of “richness”, depending
on their ability to facilitate shared meanings. The efficacy of interactive communica-
tions is based on the immediacy of feedback, multiple cues, language variety and per-
sonal focus (Chen et al., 2007).

Thorson and Rodgers (2006) maintained that the concepts of interactivity can be cat-
egorized into human-to-human, human-to-document, and human-to-system interactions.
Previously, McMillan and Jang-Sun Hwang (2002) held that there are three overlap-
ping elements that are present in the interactivity literature: direction of communication,
user control, and time. They went on to suggest that the direction of communication
encompasses the concepts of responsiveness and exchange. Whilst user control and the
concept of time embrace issues such as the importance of timely feedback (i.e., the time
required for information retrieval).

Individuals can utilize asynchronous learning resources to read and share documents,
listen to podcasts and to watch online videos. They can also use synchronous technolo-
gies like video conferencing facilities to engage in two-way communications with their
instructor(s) and with their peers, in real time. Many academic researchers reported that
online users perceived that the interactivity of the Internet had a positive effect on their
attitudes towards websites (Fiore & Jin, 2003; Wu, 2005).
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Chen et al. (2007) reported that there were significant correlations between the perceived
interactivity of technology and their perceived usefulness. Subsequently, Park (2015) indi-
cated that their research participants required high levels of teacher or moderator intervention
during online learning. The author posited that the learner—teacher interaction was one of the
most influential characteristics of online learning as it supported reflective learning processes.
He confirmed that the students’ perceptions of online collaborative learning were an important
predictor for their active participation in class. Moreover, Park (2015) reported that the course
instructors’ (interactive) responsiveness was highly valued by their students. In other words,
the students’ interaction with other online users was having a positive effect on their percep-
tions about the usefulness of interactive technologies (to improve their learning outcomes).
This argumentation leads to the following hypotheses:

H4 The individuals’ perceptions about the interactivity of remote learning technologies
will have a positive and significant effect on their perceived usefulness.

Product factors such as technological complexity (Teo, 2009), user factors like computer
self-efficacy (Hartshorne & Ajjan, 2009; Ifenthaler, 2012), and environmental factors, includ-
ing technical or organizational support (Gangwar et al., 2015) can also be integrated in empiri-
cal models when investigating the utilitarian usage of education technologies. Venkatesh et al.,
(2003, 2012) posited that facilitating conditions including tangible elements like infrastruc-
tures, equipment and technology, as well as intangible aspects like the provision of training,
development and support for the users of technology, can influence the individuals’ intentions
to utilize certain technologies. Ngai et al. (2007) reported that facilitating conditions like tech-
nical support has a positive effect on the students’ perceptions and attitudes towards using
WebCT. Similarly, Teo (2009) as well as Lin et al. (2013) also argued that appropriate infra-
structures and the delivery of adequate training and support would probably entice the indi-
viduals’ intentions to engage with educational technologies. This argumentation leads to the
following hypotheses:

H5 Facilitating conditions will have a positive and significant effect on the individuals’
perceptions about the interactivity of remote learning technologies.

H6 Facilitating conditions will have a positive and significant effect on the individuals’
perceived usefulness of remote learning technologies.

H7 Facilitating conditions will have a positive and significant effect on the individuals’
attitudes toward remote learning technologies.

Figure 1 illustrates the research model of this empirical investigation as it describes the
hypothesized relationships.
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H2/H2a

Behavioral
Intention

Perceived
Usefulness

H4 H6 H1 H3
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Perceived Facilitating Atttitude
Interactivity Conditions

¢ H5 H7/7a/7b

Fig. 1 A research model that investigates the individuals’ intentions to use remote learning technologies

3 Methodology
3.1 The Questionnaire’s Measures

The questionnaire’s items were adapted from valid and reliable academic sources. They
were drawn from key theoretical underpinnings, including from TAM (Cheng & Yuen,
2018; Davis, 1989; Lin et al., 2013), TPB (Park et al., 2012; Ajzen, 1991) and UTAUT
(De¢man, 2015; Hoi, 2020; Venkatesh et al., 2003, 2012). This research integrated the per-
ceived usefulness — PU (4 items), attitudes—ATT (2 items), facilitating conditions—FC (2
items) and behavioral intentions -BI (2 items) with a construct relating to perceived inter-
activity—PI (3-items) (Chattaraman et al., 2019; McMillan & Jang-Sun Hwang, 2002).
The measures that were used in this research are illustrated in Table 2.

The survey instrument was pilot tested with a small group of experienced colleagues
to identify any possible weaknesses. It considered the effects of the research participants’
response styles, the proximity of related and unrelated constructs and the items’ word-
ing, in order to reduce the plausibility of common method bias (MacKenzie & Podsakoft,
2012). The questionnaire consisted of 16 multiple choice questions including three demo-
graphic ones, that were placed in the latter part of the survey. The participants disclosed
their demographic information about their age, gender and experience with remote learn-
ing technologies. They could complete the questionnaire in less than five minutes. The
responses were coded on a five-point Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree) with 3 signaling a neutral position.

3.2 The Sample

The respondents were registered students in a Southern European university. A cover let-
ter comprising a link to this study’s survey questionnaire was disseminated via email to
more than 11,000 students. The recipients of this email were following full time, part time
and distance learning courses. The respondents were informed about the objectives of this
empirical investigation and were provided with some guidelines on how to complete the
questionnaire.
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After a month, there were 508 responses to the survey. The returned questionnaires were
carefully examined and crosschecked to determine if they had incomplete responses. There
were seven questionnaires that were not included in the analysis as they had missing val-
ues. Hence, the research sample of this study consisted of 501 valid responses. The fre-
quency table reported that there were three hundred fourteen females (n=314) and one
hundred eighty-seven males (n=187) who took part in this study. The respondents were
classified into five age groups (18-23; 24-29; 30-35; 36—41 and over 42 years of age).
Most of the research participants were between 18 and 23 years of age (n=2326), followed
by those between 24 and 29 years of age (n=121). The majority of respondents (n=474)
revealed that they have been using remote technologies, including asynchronous LMS as
well as video conferencing technologies, during COVID-19.

4 Results
4.1 The Descriptive Statistics

The researcher examined the mean (M) scores and the standard deviations (SD) through
SEM-PLS 3.3.3 statistical software. Generally, the respondents suggested that the respond-
ents agreed with the survey’s statements as there were high mean scores above the mid-
point (3). The highest mean scores were reported for PU3 (M =4.745), FC1 M =4.717)
and FC3 (M =4.635). Whilst PU3 reported the lowest mean score (M =3.886). There were
small variances in the participants’ responses. The values of the standard deviation (SD)
varied from 0.318 (for PU2) to 0.568 (for PU1), as featured in Table 3.

4.2 Confirmatory Composite Analysis

This study relied on the SEM-PLS confirmatory composite analysis (CCA) to assess this
research model (Hair et al., 2020; Ringle et al., 2014). The PLS algorithm shed light on
the results from the outer loadings, composite reliability, average variance extracted (AVE)
and discriminant validity values. Table 3 indicates that the composite reliability values
were between 0.720 and 0.935. It also confirmed that the values for AVE were higher
than 0.5. There was evidence of discriminant validity as the square root value of AVE was
greater than the correlation values among the latent variables (Fornell & Larcker, 1981).
This study also examined heterotrait-monotrait (HTMT) ratio of the correlations, thus it
re-confirmed the presence of discriminant validity as HTMT values were lower than 0.9
threshold (Henseler et al., 2015).

4.3 Structural Model Assessment and Interpretation of the Findings

The assessment criteria involved an examination of the collinearity among the constructs.
The results indicated that there were no collinearity issues as the variance inflation fac-
tors (VIFs) have exceeded the recommended threshold of 3.3 (Hair et al., 2020). A boot-
strapping procedure was used to explore the statistical significance and relevance of this
research model’s path coefficients. The significance of the hypothesized path coefficients
in the inner model were evaluated by using a two-tailed #-test. Table 4 reveals the results of
the hypotheses of this study. It sheds light on the direct effects among the constructs. It fea-
tures the standardized beta coefficients (original sample), the confidence intervals, t-values
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and the significance values (p). Table 5 summarizes the results of the mediation analysis.
It presents a summary of the total effects of this research model and clearly identifies the
direct as well as the indirect effects among the constructs.

Figure 2 depicts the explanatory power of this research model. It sheds light on the total
effects and on the coefficient of determination (adj. R squared) values of the constructs.

This study reported that PU was the precursor of ATT (f=0.430, t=9.875, p<0.001)
and of BI (f=0.173, t=4.082, p<0.001). These finding suggest the students’ perceived
usefulness of the remote learning technologies strongly predicted their attitude towards
them and were also having a significant effect on their intentions to use them. Moreover,
the results evidenced a similar effect between ATT and BI (where f=0.227, t=4.209,
p<0.001). There were very significant effects between PI-PU (f=0.446, t=12.182,
p<0.001) and between FC-PI ($=0.613, t=21.709, p<0.001). There were other highly
significant links between FC-PU ($=0.368, t=8.809, p < 0.001) and FC-ATT (p=0.146,
t=3.605, p<0.001).

PU had the highest level of explanatory power in this research model (where Adj.
R?=0.535). There was a moderate coefficient of determination for PI (Adj. R?=0.376),
and for ATT (adj. R>=0.286). Whilst adj. R? for BI was the lowest at 0.123. The mediation
analyses indicated that the relationship between FC and ATT was partially mediated by
PU (p=0.158, t=5.973, p<0.001). In addition, both PU as well as PI were mediating FC-
ATT (B=0.118, t=6.617, p<0.001). Moreover, ATT was partially mediating PU-BI link
(B=0.098, t=3.664, p <0.001).

5 Discussion and Conclusions
5.1 Theoretical Implications

A critical review of the relevant literature reported that university students were already
using asynchronous technologies, in different contexts, before the outbreak of COVID-
19 (Butler et al., 2021; Hung, 2016; Liu et al., 2010; Sanchez & Hueros, 2010; Sanchez-
Prieto et al., 2017). Many authors held that online technologies were improving the stu-
dents’ experiences (Crompton & Burke, 2018; Kurucay & Inan, 2017; Sanchez-Prieto
et al., 2017). Before the outbreak of COVID-19, many practitioners blended traditional
learning methodologies with digital and mobile applications to improve learning outcomes
(Al-Maroof et al., 2021; Boelens et al., 2018; Furi6 et al., 2015). Course instructors can
design and develop online learning environments to support their students with asynchro-
nous resources (Wang et al., 2009a, 2009b). They may allow them to engage in collabora-
tive learning activities through virtual environments (Dabbagh & Kitsantas, 2012; Rien-
ties & Toetenel, 2016). These contemporary approaches are synonymous with the social
constructivist theory (Fridin, 2014; Lambropoulos et al., 2012) and with discovery-based
learning (Ifenthaler, 2012; Lambropoulos et al., 2012).

This contribution investigated the students’ perceived usefulness, perceived interactiv-
ity, attitudes toward use, facilitating conditions and behavioral intentions to utilize remote
technologies. It posited that higher education students perceived the usefulness of remote
learning technologies including LMS and video conferencing programs during COVID-
19. The findings clearly indicated that they valued their interactive attributes. These fac-
tors have led them to embrace these programs during their learning journey. This study
also confirmed that the universities’ facilitating conditions had a significant effect on their
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Fig.2 A graphical illustration of the results

perceptions about the interactivity of these online learning resources and on their attitudes
towards these technologies. This finding is consistent with previous research that reported
that facilitating conditions is positively related to the students’ intentions to continue using
digital and mobile learning resources (Gangwar et al., 2015; Teo, 2009).

This study has differentiated itself from previous contributions as it integrated facilitat-
ing conditions (De¢man, 2015; Hoi, 2020; Venkatesh et al., 2003, 2012) and perceived
interactivity (Chattaraman et al., 2019; Chen et al., 2007; McMillan & Jang-Sun Hwang,
2002) with perceived usefulness (of technology) and attitudes (toward the use of technol-
ogy) to better understand the students’ intentions to utilize remote learning technologies to
improve their learning journey (Al-Rahmi et al., 2018; Cheng & Yuen, 2018; Davis, 1989;
Lin et al., 2013; Merhi, 2015; Ngai et al., 2007; Schoonenboom, 2014) during an unex-
pected pandemic situation.

A recent bibliographic analysis revealed that there are a number of theoretical papers
that have been published in the last eighteen months on this hot topic (Cesco et al., 2021;
Fitter et al., 2020; Howley, 2020; Rahiem, 2020). Yet, to date, there are just a few rigorous
studies, that examined the utilization of synchronous video conferencing technologies, in
addition to conventional, asynchronous content, like LMS, in the context of higher educa-
tion (Aguilera-Hermida, 2020; Gonzalez et al., 2020).

The findings from this research shed light on the utilitarian factors that were influencing
the students’ engagement with interactive learning resources. According to the descriptive
statistics, the students felt that remote technologies were useful to achieve their learning
outcomes. They indicated that they were provided with appropriate facilitating conditions
that enabled them to migrate to a fully virtual learning environment from face-to-face or
blended learning approaches. During the pandemic’s lockdown or partial lockdown con-
ditions, and even when the preventative measures were eased, many students were still
using remote learning technologies to access online educational resources. They also kept
using video conferencing technologies to attend to virtual classes, and to engage with their
course instructor(s) and with their peers, in real time.

The confirmatory composite analysis reported that there were positive and highly sig-
nificant effects that predicted the students’ intentions to use remote learning technolo-
gies. Evidently, educators have provided them with the necessary resources, knowledge
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and technical support to avail themselves of remote learning technologies. The respond-
ents indicated that they accessed their course instructors’ online resources and regularly
interacted with them through live conferencing facilities. The findings from SEM-PLS
confirmed that the perceived usefulness and perceived interactivity with online technolo-
gies had a positive effect on their attitudes toward remote learning. This research implies
that the students were confident with the utilization of interactive technologies to continue
their educational programs. In fact, this research model proved that they were likely to use
synchronous and asynchronous learning technologies in the foreseeable future, in a post
COVID-19 context.

5.2 Implications of Study for Educators and Policy Makers

The COVID-19 pandemic and its preventative measures urged HEIs and other educational
institutions to embrace video conferencing technologies to continue delivering student-
centered education. This research suggests that educators ought to monitor their students’
engagement during their virtual sessions. It revealed that the students’ perceived inter-
activity as well as their higher education institutions’ facilitating conditions were having
an effect on their perceptions about the usefulness of remote learning, on their attitudes
as well as on their intentions to use them. These digital technologies were supporting the
research participants in their learning journeys, whether they were at home or on campus.
The students themselves perceived the usefulness of asynchronous LMS as well as of syn-
chronous communications, including video conferencing software like Zoom or Microsoft
Teams, among others.

These virtual technologies were already utilized in various contexts, before the out-
break of COVID-19. However, they turned out to be important learning resources in the
realms of education. Course instructors are expected to support their students, by develop-
ing attractive digital learning resources (e.g. interactive presentations, online articles and
recorded video clips) in appropriate formats that can be accessed with ease, through differ-
ent media, including mobile technologies (Sabli¢ et al., 2020). In this day and age, they can
also use video conferencing technologies to interact with course participants in real time.
When engaging with online resources, instructors should consider their students’ facilitat-
ing conditions, particularly if they are including high-res images, interactive media, includ-
ing podcasts, videos, etc., in their LMSs. Their asynchronous content should be as clear
and focused as possible, with links to relevant sources, including notes, case studies, quiz-
zes, rubrics and formative assessments, among others.

COVID-19 has taught us that the individuals’ engagement with LMS and video
conferencing software necessitate high-quality wireless networks. There may be situa-
tions where students as well as their instructors may require online technical support,
whether they are working from home of from university premises. Educational institu-
tions including HEIs ought to regularly evaluate their students’ experiences with remote
teaching in order to identify any issues that are affecting their academic performance
(Camilleri, 2021b). HEI leaders are not always in a position to evaluate the quality and
standards of their instructors’ online learning methods and to determine with absolute
certainty whether their students have achieved their learning outcomes. During remote
course delivery, students may not always have access to appropriate interactive technol-
ogies, learning materials or to adequate productive environments (Bao, 2020). There can
be instances where course instructors and students could require facilitating conditions
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like technical support or training and development to enhance their competences and
capabilities with the use of remote technologies.

5.3 Research Limitations and Future Research Directions

This study investigated the students’ perceptions and attitudes on the use of asynchronous
as well as synchronous, learning technologies in higher education. It identified the factors
and the facilitating conditions that are having an effect on their intentions to use LMS and
video conferencing software. However, the students’ stance toward the use of education
technologies can change over time. Indeed, there is scope for further research that inves-
tigates the impact of remote teaching through digital and mobile learning technologies on
the students’ learning journeys. The transition to a fully virtual, online teaching and learn-
ing environment through remote technologies may (or may not) be effective for the deliv-
ery of some courses. There are a few subjects that cannot be taught remotely.

Prospective research can use different methodologies, sampling frames and analyti-
cal techniques to shed more light about the students’ experiences and satisfaction levels
with remote learning. Future studies can explore the students’ perceptions about their edu-
cational institution’s service quality and performance, particularly if they are relying on
remote course delivery. Moreover, long-term longitudinal studies could possibly provide
a better understanding of the students’ engagement with synchronous and asynchronous
technologies.

5.4 Conclusion

COVID-19 has had an impact on the delivery of higher educational services. It has dis-
rupted the education of millions of students in different contexts (Bergdahl & Nouri, 2020).
However, on a positive note, it has opened a window of opportunity for higher education
stakeholders. This unexpected pandemic and its preventative measures have triggered HEIs
(and their course instructors) to use new teaching methodologies involving synchronous,
interactive communications to continue delivering their curricula and educational pro-
grams. Their sudden and unprecedented closure has led them to experiment with virtual
education technologies and to engage with their students in real time, through video con-
ferencing software. Arguably, the integration of education technologies in higher education
may be accelerated in the foreseeable future as the utilization of remote communications
may increasingly become the norm, in a post COVID-19 era. Therefore, HEIs ought to
invest in online learning infrastructures, resources and facilitating conditions, for the ben-
efit of their students and faculty employees.
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