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Abstract This study aims to examine the influence of academic self-efficacy, 
perceived usefulness of online learning systems, and teaching presence on student 
engagement (behavioural, emotional, and cognitive engagement) and student satis-
faction with online learning. Data were collected from undergraduate students who 
experienced a fully online learning process during the COVID‐19 pandemic. Based 
on social cognitive theory, the relationships among the personal and environmen-
tal influences on student behaviour and outcomes were examined using structural 
equation modelling. The results indicated that academic self-efficacy had signifi-
cant direct relationships with behavioural engagement and emotional engagement, 
while perceived usefulness significantly influenced emotional engagement and 
cognitive engagement. Furthermore, teaching presence significantly influenced all 
engagement dimensions. Student satisfaction was significantly and directly influ-
enced by behavioural engagement and emotional engagement, but not by cognitive 
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engagement. Finally, the mediation role of each engagement dimension is proven in 
this study. This study was conducted in Egypt; thus, it contributes to add an empiri-
cal evidence regarding online student engagement and satisfaction in the context of 
a developing country.

Keywords Online learning · Student engagement · Student satisfaction · Social 
cognitive theory

Introduction

The COVID‐19 pandemic has affected communities, businesses and economies 
around the world; it has also affected higher education institutions (UNESCO, 
2020). The pandemic has also imposed a certain degree of change upon higher 
education institutions, as campuses have been shut down by authorities across the 
globe in an attempt to curb the spread of the virus. Consequently, higher education 
institutions across the world found themselves in a race to immediately introduce 
online learning options for staff and students (UNESCO, 2020). This sudden change 
has proven challenging for both students and educators, who have had to adjust to a 
very different approach, moving from an expectation of face-to-face classroom inter-
actions to a requirement to rapidly adapt to online classes from remote locations, 
combined with a lack of social contact. This situation has forced higher education 
institutions to change their focus towards effectively delivering online education and 
assessing outcomes to their students’ satisfaction.

Many studies that have investigated the effects of COVID‐19 on higher educa-
tion were carried out in developed countries, specifically, in the USA and Europe 
(Johnson et  al., 2020; Wotto, 2020). However, due to how suddenly COVID‐19 
emerged, most higher education institutions in developing countries faced the chal-
lenges of lack of preparation and understanding of online learning outcomes. Devel-
oping countries represent different levels of economic development, technological 
infrastructure, and different social and cultural environments. Arab countries, such 
as Egypt, Saudi Arabia, Jordan, and United Arab Emirates, have a growing inter-
est in online learning; however, it remains in its initial stages, especially in com-
parison with Western countries (Adel, 2017). The pandemic of COVID-19 has also 
come across several obstacles concerning online learning in many Arab countries 
(Lassoued et  al., 2020). For example, several students suffer from not receiving a 
proper training before using online learning systems and, in some cases, they have 
to use inflexible online learning systems (Diab & Elgahsh, 2020). Besides, they also 
suffer from lack ICT infrastructure including low bandwidth connections and Inter-
net inaccessibility, specifically in many rural and remote areas (Diab & Elgahsh, 
2020; Lassoued et  al., 2020). Moreover, one of the ramifications of the pandemic 
which obliged almost all of the students to stay and learn in their homes, for their 
safety, is that various students from the same family are compelled to attend online 
classes from the same place and at the same time. This causes online learning at 
homes not to be the most suitable environment for online learning. These obstacles 
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significantly reduce the quality of online learning and affect students’ motivation 
and participation during the online learning.

Egypt, as a developing country, has been developing its information and com-
munication technology (ICT) infrastructure since 1985, and it continues to promote 
it in education—especially higher education—in order to foster the motivation of 
instructors and students to learn (El-Khouly, 2018; Kamel & Hussein, 2002). Inter-
net users in Egypt have significantly increased over the past six years from 2013 to 
2019 to reach approximately 51 million users. 73.81% of them are tertiary students, 
and 44.3% of their Internet activities are for educational purposes (MCIT, 2015). As 
a lot of students in Egypt rely mainly on online learning since the outbreak of the 
pandemic, Internet access has reached 57.3% (MCIT, 2020a, 2020c). Moreover, at 
the end of July–September 2020, the usage of Mobile devices has reached 94.09% 
and increased to 95.37% by November 2020 (MCIT, 2020b, 2020c). This depend-
ency on Internet networks and digital systems urges the Egyptian government to 
make crucial decisions regarding the improvement of the ICT infrastructure.

The Egyptian higher education system comprises 24 governmental universi-
ties, 26 non-governmental universities, and 158 special higher education institutes 
(MOHESR, 2017). This extensive higher education system serves a growing num-
ber of tertiary students every year (MOHESR, 2016). In order to fulfil the needs 
of students and improve and develop the quality of higher education, the ministry 
of higher education has focused on a digital transformation strategy that has seen 
them direct their funding towards online learning systems projects since 2004 
(MCIT, 2009; SCU, 2018). Since the recent coronavirus outbreak in mid-March, 
several undergraduate students in Egypt have continued their academic studies 
through a fully online learning process (Mahmoud, 2020; Mai, 2020). On one hand, 
several higher education institutions in Egypt have benefited from Internet facili-
ties in delivering the learning content either through the formal educational plat-
forms such as, for example, Moodle platform, universities’ websites, or through free 
communication platforms such as Google classroom and Zoom meetings (Sobaih 
et al., 2020). On the other hand, various faculty members use many social network-
ing sites such as WhatsApp, Facebook, and YouTube for an easily communication 
with their students (Sobaih et  al., 2020). Consequently, considerable efforts are 
devoted to decrease the technology literacy for both students and instructors. In this 
regard, these higher education institutions have become more aware of the impor-
tance of online learning not only to overcome this unprecedented situation but also 
to respond to the other pressing educational challenges for the future development of 
the Egyptian higher education in general.

A digitised learning process, in which students are far from their instructors and 
peers and interact more with an online learning system, may have an effect on student 
engagement and, in turn, outcomes. Student engagement in learning environments 
that are mediated by technology is a key challenge that can hinder the effective-
ness of online learning (Henrie et al., 2015; Oncu & Cakir, 2011). In higher educa-
tion, the engagement of online students is associated with important outcomes such 
as student satisfaction, perception of learning, and learning persistence (Bolliger & 
Halupa, 2018; Gray & DiLoreto, 2016; Jung & Lee, 2018). Many studies have inves-
tigated student perception and attitudes towards online learning in the context of 
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Egyptian higher education (El Gamal & Abd El Aziz, 2012; El-Seoud et al., 2014). 
However, there has been limited research into the behaviour of online undergradu-
ate students, and therefore, little is understood about how their behaviour affects the 
attainment of outcomes. This study seeks to apply social cognitive theory (SCT) to 
fill in this gap by investigating the personal and environmental influences that affect 
the engagement and satisfaction of online students. SCT illustrates how personal and 
environmental influences proactively shape individual behaviour. Accordingly, the 
current study attempts to explore the structural relationships between academic self-
efficacy (as a personal influence), perceived usefulness and teaching presence (as 
environmental influences), student’s behavioural, emotional, and cognitive engage-
ment (behaviour), and student satisfaction (as an outcome) in online learning. Prior 
studies have confirmed the significant effects of academic self-efficacy, perceived 
usefulness, and teaching presence on online student engagement (Gray & DiLoreto, 
2016; Jung & Lee, 2018; Martin et al., 2018; Zhai et al., 2018), however the effects 
on each engagement dimension were unclear. Likewise, many empirical evidences 
have revealed that online student engagement significantly influences their satisfac-
tion (Bolliger & Halupa, 2018; Fisher et al., 2018; Gray & DiLoreto, 2016); how-
ever, the unique effect of each engagement dimension on student satisfaction with 
online learning was not investigated. Therefore, the current study addresses these 
gaps through examining the research model proposed in this study.

In this ever-changing environment, understanding the adaptive behaviours of stu-
dents is critical for student outcomes. With the goal of providing useful insight for 
other higher education institutions to effectively identify student outcomes for online 
learning, this study examines how undergraduate students at one educational institu-
tion in Egypt identified the satisfaction of its online students during the COVID‐19 
pandemic.

Theoretical background

Social cognitive theory

SCT is a psychological perspective on student functioning that illustrates the criti-
cal role played by personal influences and situational demands (environmental influ-
ences) in the execution of student behaviour (online engagement) (Bandura, 1986). 
Consistent with student engagement, social cognitive theorists have articulated that 
student behaviour can be shaped based on the situation or environment—in other 
words, the context—in which they learn (Bandura, 1997; Reschly et al., 2008). Fur-
thermore, they assert that personal influences, such as students’ beliefs regarding 
anticipated outcomes and their own capabilities are motivational factors that con-
tribute to the shaping of their behaviour (A.L. Reschly & Christenson, 2012).

SCT is a fairly broad theory of human behaviour which can be applied to the 
context of the Internet as a type of media (LaRose & Eastin, 2004). Educational lit-
erature has demonstrated the impact of the learning environment on student behav-
iour (Wu et al., 2010). More specifically, the physical and social environments were 
identified as terms of the face-to-face learning context (Wu et al., 2010). In contrast, 
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in the context of online learning environments, the environmental influences include 
technology, content, interaction, learning model, and student control (Piccoli et al., 
2001). These environmental influences are categorised into the technological envi-
ronment and the social environment (Wu et al., 2010). The technological environ-
ment describes the online learning system’s functionality; the fact of online learning 
systems in themselves must be considered, with a focus on their applicability and 
functionality (Wang & Lin, 2007). The social environment refers to social interac-
tions and the learning climate in general.

Student engagement and satisfaction in online learning

Student engagement

Engagement refers to the effort that is continuously spent by students towards their 
learning process in order to achieve their desired learning goals (Coates, 2006). 
Student engagement is a multidimensional construct that involves behavioural, 
emotional, and cognitive dimensions (Fredricks et al., 2004). Behavioural engage-
ment describes student participation in academic activities. Emotional engagement 
refers to students’ positive or negative attitudes towards their instructors, colleagues, 
academics, and the educational institution to which they belong, while cognitive 
engagement reflects student investment in learning for understanding and master-
ing difficult concepts. Many studies of online students engagement have focused on 
the behavioural dimension of student engagement, including the number of lecture 
videos that are viewed, the number of posts that are made in discussion forums, and 
how many quizzes and assignments are completed, to measure student engagement 
(Hew, 2016; Hu & Hui, 2012; Hui et  al., 2019; Ma et  al., 2015). Fredricks et  al. 
(2004), however, demonstrated the central concern of measuring student engage-
ment using a single dimension, which ignores its multidimensionality. Thus, this 
study concentrates on the behavioural, emotional, and cognitive engagement dimen-
sions of student engagement, which are the most prevalent and interrelated (Fre-
dricks et al., 2004).

Student satisfaction

It is important to evaluate the affective outcomes of student engagement, such as 
student satisfaction, which reflects student attitudes (Kuo et al., 2014). Student sat-
isfaction demonstrates students’ perception of their learning experience (Alqurashi, 
2019) and is considered as an essential indicator of student outcomes (Zhang, 2003); 
it is also important for evaluating the effectiveness of the online learning process 
(Alqurashi, 2019). Furthermore, student satisfaction levels allow institutions to 
explore methods to improve and develop their online courses, and it is also asso-
ciated with student retention and willingness to continue and complete the online 
course (Ali & Ahmad, 2011; Debourgh, 1999; Kuo et al., 2014).
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Factors influencing online student engagement and satisfaction

Academic self‑efficacy

Self-efficacy is the core of SCT; it is also a significant personal influence that 
often affects student motivation, and it is associated with behavioural change 
(Bandura, 1986, 1997). Self-efficacy refers to confidence in one’s ability to 
organise and perform the actions required to attain a desired outcome (Bandura, 
1977). The current study concentrates on academic self-efficacy as a personal 
influence, specifically, students’ academic self-efficacy in online learning. Aca-
demic self-efficacy refers to students’ believes of their ability to accomplish 
learning tasks and confidence in their own skills to successfully perform these 
tasks (Pintrich et al., 1993). Academic self-efficacy was indicated to have a sig-
nificant influence on student engagement in different online learning contexts; 
specifically, it has a significant and positive effect on student engagement with 
learning through massive open online courses (MOOCs) (Jung & Lee, 2018), 
students’ cognitive engagement in blended learning (Manwaring et  al., 2017), 
and students’ psychological engagement in distance learning (Vayre & Von-
thron, 2017). Academic self-efficacy also acts as a significant predictor of stu-
dent satisfaction with online learning (Alqurashi, 2019; Jan, 2015). In fact, 
studies demonstrated that students who have higher academic self-efficacy with 
regard to their ability to perform online tasks are more engaged with their learn-
ing, which accordingly contributes to their satisfaction with and willingness to 
complete an online course (Jan, 2015; Jung & Lee, 2018).

Perceived usefulness

Technology acts as a facilitator of student engagement (Gunuc & Kuzu, 2015), 
and it has been shown that student behaviour (e.g. students’ online engagement) 
is significantly and positively influenced by technology use (Rashid & Asghar, 
2016). Burch et al. (2017) articulated that students’ impressions of their engage-
ment with online tasks and activities may depend on the characteristics of the 
online learning system, especially with respect to its usefulness, and that this 
relationship should be studied further. The notion of perceived usefulness arises 
from the technology acceptance model, which describes individuals’ beliefs 
that their job performance can be enhanced through the use of a particular sys-
tem (Davis, 1989). Therefore, in online learning environments, perceived use-
fulness can demonstrate students’ perception that online learning can benefit 
them through better performance or learning. Prior studies have indicated that 
perceived usefulness has a significant effect on online student engagement in 
MOOCs (Jung & Lee, 2018), game-based learning (Ab Rahman et  al., 2019; 
Thongmak, 2018; Zhai et al., 2018), and blended learning (Fisher et al. 2018). 
Furthermore, perceived usefulness is a predictor of student satisfaction with 
online learning (Al-Samarraie et al., 2018; Hui et al., 2019).
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Teaching presence

Teaching presence is a multidimensional construct that describes students’ perceptions 
that the instructor facilitates their learning through instructional design and organisa-
tion, discourse facilitation, and direct instruction (Anderson et al., 2001). Instructional 
design and organisation is considered as the main roles of instructors in setting learning 
discourse, context, and content of the online course based on its objectives. Discourse 
facilitation refers to when instructors provide feedback to encourage their students in 
order to maintain their involvement in the learning process, while direct instruction 
involves instructors sharing their knowledge of subject matter with students (Ander-
son et al., 2001). Therefore, teaching presence is a key consideration when examining 
instructors’ roles in delivering successful online teaching and learning processes; it is 
also important for developing higher levels of community among online students—
teaching presence encourages students to interact collaboratively, which promotes feel-
ings of relatedness (Shea & Bidjerano, 2009). Studies have shown that instructor sup-
port and presence is a predictor of student engagement (Gray & DiLoreto, 2016; Jung 
& Lee, 2018; Martin et al., 2018; Vayre & Vonthron, 2017) and satisfaction in online 
learning environments (Eom & Ashill, 2016). Therefore, online course instructors 
play an essential role in online learning, not only in the context of delivering knowl-
edge, but also in providing assistance and guidance to students, thereby boosting their 
engagement.

Student engagement and satisfaction

Prior studies have indicated the significant impact of student engagement on student 
satisfaction in different online learning contexts. For example, Murillo-Zamorano et al. 
(2019) found that in the case of blended learning, student satisfaction with flipped 
classrooms—when students use technology means such as pre-recorded videos, to 
attend lectures out of class time and work collaboratively under the supervision and 
support of online course instructors (Findlay-Thompson & Mombourquette, 2014)—
was significantly and positively influenced by their engagement. Similarly, students’ 
engagement in flipped classrooms heightened their performance and levels of satisfac-
tion. Furthermore, Bolliger and Halupa (2018) revealed that in the context of online 
programs, student engagement had a significant positive association between student 
engagement and student outcomes, specifically with regard to their learning perception 
and satisfaction. The study of Gray and DiLoreto (2016) also confirmed this signifi-
cant impact of student engagement on student learning in and satisfaction with online 
learning and also found that student engagement mediated the relationships between 
the presence of the course instructor and student satisfaction.

Research model and hypotheses

As can be shown in Fig. 1, this study examines the relationships between academic 
self-efficacy, perceived usefulness, and teaching presence and behavioural engage-
ment, emotional engagement, cognitive engagement, and student satisfaction in 
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the online learning environment. Accordingly, the following hypotheses were 
developed:

H1a: Academic self-efficacy has a positive influence on behavioural engagement.
H1b: Academic self-efficacy has a positive influence on emotional engagement.
H1c: Academic self-efficacy has a positive influence on cognitive engagement.
H2a: Perceived usefulness has a positive influence on behavioural engagement.
H2b: Perceived usefulness has a positive influence on emotional engagement.
H2c: Perceived usefulness has a positive influence on cognitive engagement.
H3a: Teaching presence has a positive influence on behavioural engagement.
H3b: Teaching presence has a positive influence on emotional engagement.
H3c: Teaching presence has a positive influence on cognitive engagement.
H4a: Behavioural engagement has a positive influence on student satisfaction.
H4b: Emotional engagement has a positive influence on student satisfaction.
H4c: Cognitive engagement has a positive influence on student satisfaction.
H5a: Behavioural engagement has a mediation effect on the effect of academic 
self-efficacy on student satisfaction.
H5b: Behavioural engagement has a mediation effect on the effect of perceived 
usefulness on student satisfaction.
H5c: Behavioural engagement has a mediation effect on the effect of teaching 
presence on student satisfaction.
H6a: Emotional engagement has a mediation effect on the effect of academic self-
efficacy on student satisfaction.
H6b: Emotional engagement has a mediation effect on the effect of perceived 
usefulness on student satisfaction.
H6c: Emotional engagement has a mediation effect on the effect of teaching pres-
ence on student satisfaction.
H7a: Cognitive engagement has a mediation effect on the effect of academic self-
efficacy on student satisfaction.
H7b: Cognitive engagement has a mediation effect on the effect of perceived use-
fulness on student satisfaction.
H7c: Cognitive engagement has a mediation effect on the effect of teaching pres-
ence on student satisfaction.

Outcome

Student Satisfaction

Student Engagement

Emotional Engagement

Behavioural Engagement

Cognitive Engagement

Environmental Influences

Teaching Presence

Perceived Usefulness

Personal Influences

Academic Self-Efficacy

Fig. 1  The research model
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Methodology

Instruments

The online survey used in this study included demographic questions to gather data 
regarding the participants’ age, gender, and the college in which they were enrolled. 
It also comprised items related to the study constructs: academic self-efficacy, per-
ceived usefulness, teaching presence, student engagement, and student satisfaction. 
An academic self-efficacy scale was adopted from the Motivated Strategies for 
Learning Questionnaire (MSLQ), which was developed by Pintrich et al. (1993) and 
was adapted and validated by Cho et  al. (2017) in an online learning study. The 
questionnaire comprised four items regarding students’ success expectancy and self-
efficacy (e.g. ‘I ’m certain I can understand the most difficult material presented 
in the online course’). The perceived usefulness scale included six items that were 
developed by Davis (1989) and that was adapted and validated by Liaw and Huang 
(2013) to measure students’ perceptions of online learning systems for improv-
ing their learning performance (e.g. ‘I believe using online learning is effective for 
learning’).

The teaching presence scale comprised ten items (e.g. ‘The instructor clearly 
communicated important course topics’) that were developed by Swan et al. (2008) 
and that was adapted and validated by Cho et al. (2017) to evaluate online students’ 
perceptions of their instructors’ instructional design and organisation, discourse 
facilitation, and direct instructions. The student engagement scale consisted of five 
items for measuring behavioural engagement (e.g. ‘I follow the rules of the online 
class’), six items for emotional engagement (e.g. ‘I like taking the online class’), and 
eight items for cognitive engagement (e.g. ‘I check my assignment for mistakes’). 
This engagement scale was developed by Fredricks et  al. (2004) and Fredricks 
et al. (2005) to evaluate children students’ engagement, and Sun and Rueda (2012) 
adapted and validated it to evaluate graduate and undergraduate student engagement 
in online learning. Finally, the scale of student satisfaction scale included five items 
(e.g. ‘Overall, I am satisfied with this online course’) concerning student satisfac-
tion with their online learning experience; it was adapted and validated by Kuo et al. 
(2014).

The academic self-efficacy and perceived usefulness items were rated from 1 
(strongly disagree) to 7 (strongly agree) on a seven-point Likert scale, while the rest 
of items were rated between 1 (strongly disagree) and 5 (strongly agree) on a five-
point Likert scale.

Study context and participants

The sample group included in this study was made up of online undergraduate stu-
dents enrolled at a well-known accredited educational institution in Egypt. Students 
in different colleges (e.g. the college of engineering and technology) were required 
to continue their studies in a fully online capacity since the coronavirus outbreak 
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that started in Egypt in mid-March 2020, which lasted for more than 7 weeks. The 
online courses had similar characteristics to each other, including online lectures, 
recorded videos, online learning materials, and online and offline assignments.

The majority of students (92.4%) were aged between 16 and 24 years, while 7.6% 
were over 24 years. Of the 330 students, 68.8% were male and 31.2% were female. 
The students were enrolled in different colleges, including management and tech-
nology (45.5%), engineering and technology (43.9%), computing and information 
technology (3.0%), international transport and logistics (4.8%), language and com-
munication (2.4%), and pharmacy (0.3%).

Data collection and data analysis

After the students completed the online learning process, they were emailed with the 
link of a self-reported questionnaire. To avoid any missing data, all of the questions 
were in a required-answer format. Out of 419 received responses, 330 were valid 
for data analysis. The data analysis was performed with structural equation model-
ling using SmartPLS 3.2.9 software to examine the direct and indirect relationships 
between the study variables. Furthermore, SPSS 23.0 software was used for descrip-
tive data analysis.

Results

Descriptive analysis

The means and standard deviations for the variables are presented in Tables 1, 2 and 
3. The mean scores for the variables from the seven-point Likert scale were 4.83 
and 5.03, and the standard deviation scores were 1.40 and 1.63 for academic self-
efficacy and perceived usefulness, respectively. The mean scores for the variables 
from the five-point Liker scale ranged between 3.24 and 3.79, with standard devia-
tions ranging from 0.61 to 1.15. These results suggest that the participants generally 
agreed with the survey questions.

Results of the measurement model

The study model comprised nine lower-order variables. Eight variables were with 
reflective indicators, namely academic self-efficacy, perceived usefulness, instruc-
tional design and organisation, discourse facilitation, direct instructions, behavioural 
engagement, emotional engagement, and cognitive engagement. In contrast, the stu-
dent satisfaction variable was a lower-order construct with formative indicators.

Reflective measurement model assessment

Composite reliability (CR) was used to assess the internal consistency reliability 
of study variables, while the outer loadings of the indicators and the reflective 
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variables average variance extracted (AVE) were used to assess the convergent 
validity (Hair et al., 2017). According to Table 1, all loadings that exceeded the 
threshold of 0.708 were retained (Hair et  al., 2017). Indicators with low load-
ings ( < 0.40 ) were subsequently dropped. The outer loadings of BE5, CE1, CE3, 
and CE5, which were slightly below 0.708, were retained because the average 
extracted variance was greater than 0.50 (Hair et  al., 2017). All eight of the 
reflective variables met the threshold values for CR and AVE; the CR values were 

Table 1  Descriptive and reflective measurement assessment results

Lower-order Higher-order Indicators Loadings M SD AVE CR

Academic self-efficacy 
(ASE)

ASE1 0.711 4.83 1.40 0.701 0.903
ASE2 0.887
ASE3 0.846
ASE4 0.893

Perceived usefulness (PU) PU1 0.909 5.03 1.63 0.815 0.964
PU2 0.903
PU3 0.888
PU4 0.899
PU5 0.923
PU6 0.895

Instructional design and 
organisation (DO)

Teaching presence (TP) TP1 0.890 3.79 0.97 0.742 0.920
TP2 0.886
TP3 0.873
TP4 0.793

Direct instructions (DI) TP5 0.940 3.75 1.09 0.885 0.939
TP6 0.941

Discourse facilitation (DF) TP7 0.878 3.68 1.07 0.766 0.929
TP8 0.877
TP9 0.845
TP10 0.899

Behavioural engagement 
(BE)

BE1 0.722 3.44 0.61 0.562 0.793
BE4 0.820
BE5 0.702

Emotional engagement (EE) EE1 0.879 3.24 0.97 0.833 0.961
EE2 0.912
EE3 0.912
EE4 0.935
EE5 0.924

Cognitive engagement (CE) CE1 0.707 3.64 0.78 0.540 0.854
CE2 0.759
CE3 0.695
CE4 0.816
CE5 0.689
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greater than 0.70 and the AVEs exceeded the threshold value of 0.50 (Hair et al., 
2017). These results demonstrate that the reflective variables of the research 
model met the reliability and convergent validity requirements.

The heterotrait–monotrait ratios (HTMTs) were inspected for the discriminant 
validity assessment (Henseler et al., 2015). As can be seen in Table 2, all HTMT 
values were lower than 0.85 and 0.90 (Gold et al., 2001; Kline, 2015), which con-
firms that discriminant validity was established.

Formative measurement assessment

Convergent validity, collinearity issue, and significance and relevance were 
inspected to assess the formative indicators (Hair et  al., 2017). Table  3 shows 
that the formative construct student satisfaction had a yield path coefficient (β) 
of 0.861, which, being greater than 0.70, indicates that the formatively meas-
ured construct had sufficient degrees of convergent validity (Klassen & Why-
bark, 1999). Moreover, the variance inflation factor (VIF) values were below the 
threshold values of 5 (Hair et al. 2017), which indicates that collinearity did not 
reach critical levels in the formative construct, and therefore, was not an issue 
for PLS path model estimation. Finally, all formative indicators except SS3 were 
found to be significant ( p-values < 0.05 ). However, since all outer loadings were 
above 0.50 and were significant, with t-values of > 1.645 , as shown in Table 4, 
SS3 was retained (Hair et al., 2017).

Table 2  HTMT results

ASE academic self-efficacy, PU perceived usefulness, TP teaching 
presence, BE behavioural engagement, EE emotional engagement, 
CE cognitive engagement, SS student satisfaction

1 2 3 4 5 6

1. ASE
2. BE 0.665
3. CE 0.500 0.644
4. EE 0.737 0.664 0.573
5. TP 0.699 0.637 0.536 0.647
6. PU 0.799 0.572 0.520 0.784 0.660

Table 3  Formative measurement results

t > 1.96 ; *p < 0.05

Variable Items M SD β Weights VIF t-value p-value

Student satisfaction (SS) SS2 3.44 1.15 0.861 0.335 3.879 4.382* 0.000
SS3 0.044 3.097 0.731 0.465
SS4 0.312 2.428 5.245* 0.000
SS5 0.430 2.270 5.657* 0.000
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Results of the structural model

Before assessing the structural model, the collinearity between study variables 
was evaluated to ensure that the structural model did not include any lateral col-
linearity issue (Hair et al., 2017). Table 5 shows that all inner VIF values were 
below 5 (Hair et al., 2017), indicating that collinearity among the predictor con-
structs was not a concern in the structural model. Next, we assessed the structural 
model by computing the beta (β), t-values, and R2 using a 5000 sampling boot-
strapping technique (Hair et al., 2017). Finally, the predictive relevance ( Q2 ) and 
effect sizes  (f2) were inspected.

As can be seen in Table 5, behavioural engagement was predicted by academic 
self-efficacy ( � = 0.288,t = 3.838 , p < 0.05 ) and teaching presence ( � = 0.280

,t = 4.232 , p < 0.05 ). Emotional engagement was predicted by academic self-effi-
cacy ( � = 0.204,t = 3.320 , p < 0.05 ), perceived usefulness ( � = 0.469,t = 7.521 , 
p < 0.05 ), and teaching presence ( � = 0.203,t = 4.278 , p < 0.05 ). Cognitive 
engagement, however, was only predicted by perceived usefulness ( � = 0.186

,t = 2.502 , p < 0.05 ) and teaching presence ( � = 0.305,t = 3.873 , p < 0.05 ), and 
student satisfaction was only predicted by behavioural engagement ( � = 0.111

,t = 2.895 , p < 0.05 ) and emotional engagement ( � = 0.755,t = 23.722 , p < 0.05 ), 
but not by cognitive engagement. In short, all direct hypotheses were supported 
except H1c, H2a, and H4c, as shown in Fig. 2.

With regard to the R2 values of endogenous variables, exogenous variables 
explained 33.2% of variances in behavioural engagement, 61.9% in emotional 
engagement, and 28% in cognitive engagement. Meanwhile, the behavioural, 
emotional, and cognitive engagement variables explained 72.9% of the vari-
ance in student satisfaction. As was suggested by Chin (1998), R2 values of 0.19, 
0.33, and 0.67 are considered to be weak, moderate, and substantial, respectively. 
Therefore, the R2 values of behavioural engagement, emotional engagement, cog-
nitive engagement, and student satisfaction met the acceptable levels of predictive 
accuracy (Chin, 1998; Cohen, 1988).

The effect sizes  (f2), of which rely on changes in  R2 values, were assessed 
(Hair et al., 2017). As suggested by Cohen (1988), the values of 0.02, 0.15, and 
0.35 are considered to be small, medium, and large effect sizes, respectively. 
Table 5 presents the  f2 results according to effect sizes: one relationship (large), 
one (medium), seven (small), and three (had no effect).

Table 4  Outer loadings of 
formative indicators

t > 1.645 ; *p < 0.05

Variable Items Loadings p-value

Student satisfaction (SS) SS2 0.914* 0.000
SS3 0.816* 0.000
SS4 0.864* 0.000
SS5 0.902* 0.000
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The blindfolding technique was implemented to assess the predictive rel-
evance, which is only used for reflective endogenous constructs (Hair et  al., 
2017). According to Table 5, the  Q2 values of behavioural engagement, emotional 
engagement, and cognitive engagement were above zero, which reveals that the 
model had predictive relevance for the outcome variables (Geisser, 1974; Hair 
et al., 2017). More specifically, emotional engagement had the highest  Q2 values, 
followed by behavioural engagement and, finally, cognitive engagement.

Mediation assessment

To assess the mediating effects, the significance of the indirect effect was exam-
ined; the bias-corrected and accelerated bootstrapping technique were used for 
this assessment (Hair et al., 2017). As suggested by Hair et al. (2017), the signifi-
cant indirect effects are achieved at t-values > 1.96 and p-values < 0.05 . Table 5 
illustrates that the results indicated that behavioural engagement only mediated 
the effects of academic self-efficacy ( t = 2.179 , p < 0.05 ) and teaching presence 
( t = 2.381 , p < 0.05 ) on student satisfaction. Moreover, emotional engagement 
mediated the effects of academic self-efficacy ( t = 3.215, p < 0.05) , perceived 
usefulness ( t = 6.817 , p < 0.05) , and teaching presence ( t = 4.141 , p < 0.05) 
on student satisfaction. The bootstrap confidence intervals of these results did 
not include zero, indicating the inclusion of mediation effects (Kristopher J. 
Preacher & Hayes, 2004, K. J. Preacher & Hayes, 2008). Contrary to our expec-
tations, behavioural engagement did not mediate the effect of perceived useful-
ness ( t = 0.839 , p > 0.05) on student satisfaction. Furthermore, cognitive engage-
ment had no mediation role in the effects of academic self-efficacy ( t = 0.846 , 
p > 0.05) , perceived usefulness ( t = 1.174 , p > 0.05) , supported except H5b, 
H7a, H7b, H7c.

Academic
Self-efficacy

Perceived 
Usefulness

Teaching 
Presence

Behavioural
Engagement

Emotional
Engagement

Cognitive 
Engagement

Student 
Satisfaction

0.288*
0.111*

0.755*

Significant relationship
Insignificant relationship

0.204*

0.469*

0.186*

0.280*
0.203*

0.305*

Fig. 2  Standardised path coefficients n = 330 ; *p < 0.05
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Discussion

This study revealed that online student engagement can be modelled by differ-
ent learning components, including the students themselves, their online course 
instructors, and the supportive learning systems. Primarily, the findings of this 
study demonstrated that academic self-efficacy has a significant positive effect 
on behavioural and emotional engagement. These results imply that increasing 
students’ confidence in their academic competence contributes to heightening 
their participation in online learning activities and their positive attitudes towards 
the online learning environment. These results are in line with SCT, which holds 
that the self-efficacy of individuals acts as a personal and motivational factor that 
impacts their actions and behaviours (Bandura, 1986, 1997; Schunk & Mullen, 
2012).

The second noteworthy finding from this study is that the usefulness of online 
learning systems has a meaningful positive effect on emotional and cognitive 
engagement, which implies that the more students perceive that online learning 
systems can improve their learning performance, the more they show positive 
attitudes towards online learning; they will also spend more effort to understand 
and master learning materials. Perceived usefulness was found to be the most 
significant factor for supporting students’ emotional engagement ( � = 0.469 , 
p < 0.05 ), which emphasises the importance of the quality and functionality of 
online learning systems in order to increase the emotional and cognitive engage-
ment of online students. Consistent with SCT, this study found that online student 
behaviour is affected by supportive technological environments (Piccoli et  al., 
2001). On the contrary, however, this study showed that perceived usefulness had 
an insignificant effect on behavioural engagement. One explanation of this result 
is that online learning was the only method available to students to complete their 
studies during the lockdown brought about by the COVID-19 pandemic, which 
means that their participation in online learning activities did not depend on their 
perceptions of its usefulness.

Third, the current study found that teaching presence, based on instructional 
design and organisation, discourse facilitation, and direct instruction, had a posi-
tive direct effect on all engagement dimensions, especially cognitive engagement 
( � = 0.305 , p < 0.05 ). These findings illustrate that the more important students 
consider the role of online course instructors for designing and organising the 
online course content, supporting them, and providing them with the required 
guidance and feedback, the more they will engage with online learning on behav-
ioural, emotional, and cognitive levels. These findings are in line with the SCT 
perspective that individuals’ behaviours are affected by environmental influences 
(e.g. the learning climate) (Bandura, 1986).

The fourth main revelation of this study established that the engagement of 
online students produces significant positive effects on their satisfaction with 
online learning, which implies that students with higher behavioural and emo-
tional engagement are more satisfied with online learning. Furthermore, the 
results demonstrated that emotional engagement was the most important predictor 
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of student satisfaction with online learning ( � = 0.755,p < 0.05 ). Therefore, the 
findings show that students who participate in online learning activities, espe-
cially those who have positive attitudes towards online learning, report higher sat-
isfaction levels. The study did, however, fail to find a relationship between cogni-
tive engagement and student satisfaction. This finding may be explained by that 
online learning was essential and there was not any alternative way for students 
to complete their academic semester during the lockdown, so they dedicated their 
time and effort for their learning, regardless their satisfaction with their online 
learning experience.

Finally, the results revealed an indirect influence of academic self-efficacy 
and teaching presence on student satisfaction through behavioural and emo-
tional engagement. Moreover, emotional engagement mediated the relationship 
between perceived usefulness and student satisfaction. These findings confirm the 
importance of designing online learning systems that include motivational fea-
tures such as digital badges, progression alerts, and interesting tasks and assign-
ments with instant feedback. In addition to introducing challenging quizzes, they 
should include different levels which allow students to select what is the most 
suitable option for their capabilities. These motivational aspects support students’ 
academic self-efficacy which helps in fostering their behavioural and emotional 
engagement which, in turn, promote their satisfaction with online learning.

Furthermore, to support the behavioural and emotional engagement and overall 
satisfaction of online students, the main role of the online course instructor must 
be considered. Instructors have multidimensional roles in online learning since 
they act as course facilitators, course monitors, intellectual simulators, and social 
supporters for online students (Eom & Ashill, 2016). In addition to the results 
revealed from the direct effects which demonstrate that online course instructors 
perform an essential and influential role on students’ behavioural, emotional, and 
cognitive engagement with online learning, the indirect effects report that online 
course instructors can also support students’ satisfaction with online learning 
through encouraging their behavioural and emotional engagement. As articulated 
by Dev (1997), course instructors can simulate students’ motivation through sev-
eral ways including providing them with positive feedback and responses to their 
questions which, thereby, develop students’ sense of competence. Furthermore, 
instructors define learning goals for the course and create assignments and course 
materials that challenge and simulate students’ intellectual effort.

On the whole, for the purpose of increasing students’ emotional engagement 
and satisfaction in online learning environments, the usefulness of online learn-
ing systems must be considered. The more students perceive that online learning 
systems improve their learning performance, the more they adopt positive atti-
tudes towards online learning, and the more they become satisfied with online 
learning. To sum up, it is important to consider the dynamic relationship between 
students’ motivation and engagement with online learning, the quality of online 
course design, and the facilitation role played by online course instructors (Eom 
& Ashill, 2016). These elements cooperate together to deliver an effective online 
learning process as they influence student behaviour and outcomes.
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Contrary to our expectations, this study found that cognitive engagement had no 
mediation effect on the relationships between academic self-efficacy, perceived use-
fulness, and teaching presence and student satisfaction. This may be explained by 
that as online learning requires students to invest more time and effort to their learn-
ing (Kim et al., 2018) they were challenged to successfully continue their academic 
semester, regardless their doubts about their academic confidence, the usefulness of 
the online learning system, the presence of their instructors, and their satisfaction 
with the online learning experience.

In short, the COVID-19 pandemic has provided an opportunity for higher educa-
tion institutions in Egypt to apply a real simulation of a semi-complete online learn-
ing process to undergraduate students. The findings of the current study reveal that 
students were satisfied with their online learning experience, which implies that the 
implementation of online learning in the educational process would be accepted by 
most students. The results of this study also emphasise the importance of online 
learning systems as an essential aspect of higher education in Egypt, especially for 
the improvement of teaching and learning quality. Therefore, we consider that the 
pandemic has actually given rise to long-term improvements for Egypt’s higher edu-
cation system. As it is unknown how long this pandemic will remain, higher educa-
tion institutions, online course instructors, and instructional designers should con-
sider the findings of this study in their quest to better understand how to foster the 
behavioural, emotional, and cognitive engagement of online students and how best 
to promote their satisfaction with online learning.

Conclusion and study limitations

This study investigated the perceptions of Egypt’s higher education students with 
regard to their engagement and satisfaction with their online learning experience 
during the COVID-19 lockdown. Based on SCT, the study examined the influ-
ence of students’ academic self-efficacy and perceived usefulness, as well as teach-
ing presence, on their engagement and satisfaction with online learning. In other 
words, this study investigates the impact of students’ personal factors and the online 
learning environment, especially with regard to teaching presence and the useful-
ness of online learning systems, on student behaviour and, in turn, outcomes. The 
findings exposed the significant role played by the students’ behavioural and emo-
tional engagement and its contribution in supporting student satisfaction outcomes. 
Furthermore, they illustrate how online students’ behaviour can be modelled by con-
sidering their personal and environmental influences. Therefore, this study provides 
a theoretical contribution that will help researchers to better understand the factors 
that influence the engagement and satisfaction of online students in Egyptian higher 
education. Furthermore, it will help the higher education institutions formulate plans 
for continuing with online learning, either until the end of the pandemic or as a part 
of their future educational process. Finally, this study spotlights the role of online 
learning engagement in improving the educational process in universities and dem-
onstrates that it is essential to consider the impact of the behavioural, emotional, and 
cognitive engagement of online students in attaining satisfaction outcome.
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This study does, however, have several limitations that present the need for future 
research. First, the study data were collected from one higher education institu-
tion and in one developing country, which makes its findings difficult to generalise. 
Therefore, further research to investigate the engagement and satisfaction of online 
students at different public and private Egyptian universities, as well as at universi-
ties in another developing countries, is necessary. Second, the cross-sectional sur-
vey method was used in this study, which means that self-reported measures were 
used to capture student perceptions. Future studies should employ longitudinal and 
qualitative research designs to uncover a better understanding of each engagement 
dimension and student satisfaction levels. Finally, the current study only concen-
trated on the engagement of online students and its impact on student satisfaction. 
Hence, further research is needed to examine the impact of online student engage-
ment on their cognitive achievements such as academic performance and learning 
persistence.
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