
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Computers & Education 200 (2023) 104795

Available online 5 April 2023
0360-1315/© 2023 Elsevier Ltd. All rights reserved.

Interaction during online classes fosters engagement with learning 
and self-directed study both in the first and second years of the 
COVID-19 pandemic 

Claudia Gherghel a,*, Shoko Yasuda a, Yosuke Kita a,b,c 

a Hitotsubashi University, Mori Arinori Institute for Higher Education and Global Mobility, 2-1 Naka, Kunitachi City, Tokyo, Japan 
b Keio University, Faculty of Letters, Department of Psychology, 2-15-45 Mita, Minato-ku, Tokyo, Japan 
c University of Helsinki, Faculty of Medicine, Cognitive Brain Research Unit (CBRU), Haartmaninkatu 3B, 00014, Helsinki, Finland   

A R T I C L E  I N F O   

Keywords: 
Adult learning 
Cooperative/collaborative learning 
Distance education and online learning 
Learning communities 
Post-secondary education 

A B S T R A C T   

Maintaining students’ learning engagement was a challenge in emergency online education 
during the pandemic. In this study, we investigated the predictors (social interaction) and out
comes (self-directed study) of engagement in online learning during the first and second years of 
the COVID-19 pandemic. First-year Japanese university students (N = 1167) enrolled in online 
classes during 2020 and 2021 responded to a questionnaire measuring perceived opportunities for 
social interaction during online classes, engagement with online learning, and extracurricular 
self-directed study time. Multi-group path analysis revealed that social interaction during online 
classes exhibited a positive indirect effect on self-directed study time through emotional and 
behavioral engagement with online learning. The positive indirect effect was significant in both 
the first and second years of the pandemic. The results suggest that increasing the number of 
opportunities for social interaction during online classes may exhibit spillover effects on learning 
outside the online classroom.   

1. Introduction 

The onset of the coronavirus disease 2019 (COVID-19) pandemic in 2020 precipitated innumerable changes in how people learned, 
worked, and interacted with one another (Galea et al., 2020). Higher education was profoundly impacted worldwide, as institutions 
were forced to switch from traditional face-to-face education to remote (online) emergency education to prevent the spread of the virus 
(Sahu, 2020). Accompanying other lifestyle changes, the switch to online education adversely impacted the mental health of students 
and faculty (Kita et al., 2022; Odriozola-González et al., 2020; Son et al., 2020), and disrupted learning (Aguilera-Hermida, 2020; 
Reyes-Portillo et al., 2022). Consequently, demotivation, disengagement, and dropout rates increased among students (Chiu et al., 
2021; Donnelly & Patrinos, 2021). 

Japan was no exception. The Japanese government declared a national state of emergency in April 2020. Most higher education 
institutions across the country decided to postpone the start of the academic year to May (the academic year usually starts in April in 
Japan) and to switch to online education for the new academic year. Accordingly, after May 2020, most university courses were held 
online (MEXT, 2020). The lack of interactions with other students and faculty, as well as the difficulty in using campus facilities, 
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increased frustration and disengagement, especially among first-year students (Horita et al., 2021). Universities gradually returned to 
face-to-face course delivery in 2021, while maintaining the availability of online courses. In the current academic year (2022), higher 
education institutions across Japan held most courses face-to-face, though some universities continued delivering some of their courses 
online (MEXT, 2022b). 

Despite the challenges and failures of remote emergency education (García-Morales et al., 2021), its implementation offered higher 
education institutions and their students the opportunity to discover online education’s advantages (Aguilera-Hermida, 2020). 
Currently, an increasing number of faculty members and students are open to the possibility of blending face-to-face education with 
online courses (Kita et al., 2021), suggesting that online education is an enduring trend (Lockee, 2021). However, currently, online 
education is no longer an emergency solution to prevent the spread of the pandemic; hence, greater attention should be given to the 
quality of instruction. This study investigates the predictors and outcomes of learning engagement during emergency remote education 
in Japan. Reminiscing the lessons taught by emergency remote education, we might learn to be better prepared for a future wherein 
online education is the new normal. 

1.1. Challenges to maintain students’ online learning engagement 

A primary challenge of emergency remote education was maintaining students’ motivation and engagement (Teodorescu et al., 
2022). Spending several hours facing the computer, students found it difficult to stay motivated and focused on the content of online 
courses (Oliveira et al., 2021). Lack of motivation and unfulfilled expectations pertaining to college life caused some students to 
contemplate taking leaves of absence or dropping out. Japanese students who named COVID-19 as the reason for dropping out of 
college during the 2021 academic year mentioned losing interest in studying as motive for their choice (MEXT, 2022a). Although the 
negative impact of emergency education on learning and satisfaction was less serious than initially predicted (Gonzalez et al., 2020; 
Lee et al., 2021), maintaining high engagement with learning during remote education is a challenging task. 

Engagement with learning is considered the outward manifestation of a motivated student, representing the quality of a student’s 
involvement with schooling, ranging from enthusiastic participation to apathic withdrawal (Skinner et al., 2009; Skinner & Pitzer, 
2012). Learning engagement is defined as “constructive, enthusiastic, willing, emotionally positive, and cognitively focused partici
pation with learning activities” (Skinner & Pitzer, 2012, p. 22). As engagement with learning is known to predict academic 
achievement (Lei et al., 2018) and retention (Álvarez-Pérez et al., 2021), fostering engagement among students is a core requirement of 
quality instruction (Coates, 2005). Even before the pandemic, education practitioners were keenly interested in how to keep students 
engaged with online learning and minimize attrition (Bond et al., 2020; Martin & Borup, 2022). The COVID-19-induced shift to online 
education in higher education institutions worldwide revived the discussion concerning the optimal solutions to foster learning 
engagement online, highlighting the importance of re-evaluating what is known regarding online learning engagement considering the 
unprecedented context in which emergency online education was being carried out. 

In this study, we distinguish between two forms of engagement with learning: emotional and behavioral engagement (Skinner 
et al., 2009). Behavioral engagement refers to exerting effort, paying attention to, and persisting in academic tasks, while emotional 
engagement refers to the enthusiasm, enjoyment, and satisfaction experienced during the learning process (Skinner & Pitzer, 2012). 
Although the two are positively correlated and are known to predict learning outcomes, such as performance and retention (Lei et al., 
2018), behavioral engagement tends to be more closely related to achievement than emotional engagement, whose effects on 
achievement are not as strong (Lee, 2014; Umemoto et al., 2016; Wang & Eccles, 2011). Nonetheless, emotional engagement may also 
be an important predictor of learning outcomes. Previous studies have demonstrated that emotional engagement may indirectly affect 
learning outcomes through behavioral engagement (Lee, 2014; Umemoto et al., 2016). In other words, enjoying studying (emotional 
engagement with learning) leads to exerting greater effort into academic tasks (behavioral engagement with learning), which even
tually increases performance. These results suggest that fostering students’ emotional engagement could be an effective strategy to 
promote effort, behavioral engagement, and achievement. Maintaining students’ enthusiasm with respect to learning was among the 
most pressing challenges for lecturers during emergency remote education, when students had a hard time maintaining emotional 
engagement with learning (Wester et al., 2021). 

1.2. Role of interaction in promoting learning engagement in online education 

Online modes of delivery have certain limitations regarding how—and what types of—educational activities can be conducted. 
Forced to rapidly switch to online courses after the onset of the pandemic, lecturers encountered difficulties when trying to recreate the 
face-to-face educational experience (García-Morales et al., 2021). Being unable to share a common space with students, the biggest 
challenge was facilitating social interaction with students and among them to promote engagement (Azmat & Ahmad, 2022). Students 
felt isolated, alone, and bored, and the faculty complained about the difficulty of reaching students and maintaining two-way 
communication (Kita et al., 2021). Even before the pandemic, when asked for suggestions to improve the online educational expe
rience, students expressed their desire for more interactive group activities, highlighting the need to increase opportunities for social 
interaction in online classrooms (Jones et al., 2012). 

The importance of social interaction for learning has long been delineated by social constructivist theories, which propose that 
learning is a social process and that cognitive growth is most strongly promoted through discussion, conflict, and collaboration 
(Palincsar, 1998). Interactions between peers and between students and tutors are considered to promote learning engagement. For 
example, participating in social learning spaces where informal collaborative learning between students is possible has been shown to 
promote learning engagement and belonging (Matthews et al., 2011). Similarly, interactions with tutors in face-to-face classrooms 
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promoted emotional engagement and increased perceived learning (Sagayadevan & Jeyaraj, 2012). Self-determination theorists also 
acknowledge the importance of warm peer–teacher relationships in learning engagement (Furrer et al., 2014). Together, these results 
support social constructivist views on learning engagement, calling attention to the instructional power of social interaction. 

Especially due to the difficulty in promoting it online, researchers have been particularly interested in how social interaction is 
linked to engagement and satisfaction (Jung & Choi, 2002; Kuo et al., 2014; Swan, 2001, 2002; Wang et al., 2022). Previous research 
has shown that interaction with instructors, as well as collaboration between participants in online courses, improve satisfaction and 
perceived learning (Abuhassna et al., 2020; Alqurashi, 2019). Furthermore, teaching presence and instructor scaffolding for inter
action predict behavioral and emotional engagement in online learning (Cho & Cho, 2014). These studies suggest that instructors could 
reduce the disengagement and sense of isolation that some online environments induce by being present and providing students with 
opportunities for social interaction. 

There is strong evidence that social interaction is desired by students and effective in promoting learning engagement online (Jones 
et al., 2012; Martin et al., 2020). However, most research on this topic was conducted before COVID-19 changed the way courses are 
delivered in higher education. There are two major differences in online learning before and during the pandemic. The first difference 
is choice: Online learning during the pandemic was an emergency response that students and faculty had no choice but to accept. 
Compared to students who willingly attended online courses before the pandemic, those who had to attend emergency online edu
cation could have experienced more difficulty keeping themselves motivated to learn. The second difference relates to social inter
action opportunities outside the classroom. Before the pandemic, students enrolled in online courses could compensate for the lack of 
social interaction during class, with interaction outside the classroom. However, during the COVID-19 pandemic, students were also 
deprived of social interaction in their free time. Accordingly, social interaction during class in times of emergency online education 
could be a much more important factor in determining student engagement compared to pre-pandemic times, especially for freshmen 
who did not have an informal social network to rely on when the pandemic struck. Thus, our study aims to re-examine the effect of 
social interaction on learning engagement during emergency online education considering these differences, focusing specifically on 
the experiences of first-year university students. 

Furthermore, by collecting data in both the first (2020) and the second (2021) years of the pandemic, we aim to explore whether 
the effect of interactive activities changes as students and faculty become used to online education and face-to-face social interaction 
becomes more frequent. Compared to the first year of the pandemic, when stay-at-home orders were in place, and students had no 
opportunities for social interaction either inside or outside the classroom, during the second year of the pandemic, campuses opened, 
some face-to-face classes were resumed, and opportunities to meet people outside the classroom increased. Accordingly, social 
interaction during online classes could have been more desired by students and a more important predictor of learning engagement in 
the first year of the pandemic, than in the following year. We aim to explore this possibility by comparing the responses of first year 
students admitted to the university in 2020 to those admitted in 2021. 

1.3. Spillover effects of engagement with online learning: Does it increase self-directed study? 

Although learning engagement is known to promote achievement in class, the goal of higher education surpasses obtaining good 
grades and graduating. Quality instruction in higher education should foster a wider interest in studying as well as self-directed 
learning skills, and out-of-class experiences are key to the development of autonomy and social maturation (Kuh, 1995). Therefore, 
in this study, we focus not only on engagement with learning in the online classroom but also on out-of-class self-directed study, and 
investigate whether online learning engagement exhibits spillover effects outside the classroom, promoting participation in extra
curricular learning activities. 

Self-directed learning skills have been deemed crucial in the present rapidly changing world (Morris, 2019b). Today, readiness for 
lifelong learning and autonomy in learning are required to adapt to modern world changes. Acquiring self-directed learning skills 
during college years could prepare students for complex careers, unexpected socioeconomic changes, and self-actualization (Morris, 
2019a). Higher education can promote self-directed learning among students (Mentz et al., 2019). However, did emergency online 
education meet this standard, considering how unprepared both the faculty and students were for this change? In the current study, we 
aim to find an answer to this research question by investigating whether online learning engagement facilitated self-directed study 
beyond the online classroom during the pandemic. 

1.4. The current research 

Grounded in social constructivist theories of learning (Palincsar, 1998), the current research aims to investigate the predictors 

Fig. 1. Hypothesized multi-group (year 2020 versus 2021) path model.  
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(opportunities for social interaction) and outcomes (self-directed learning) of engagement in emergency online education during the 
first (2020) and second (2021) years of the pandemic, among first-year Japanese university students. The hypothesized path model is 
presented in Fig. 1. 

First, in line with previous research on the effects of social interaction on engagement with learning, we expect that opportunities 
for social interaction predict emotional and behavioral engagement with online learning (Cho & Cho, 2014; Sagayadevan & Jeyaraj, 
2012; Wang et al., 2022). Second, emotional engagement with online learning is expected to predict behavioral engagement, as 
suggested by previous research (Lee, 2014; Umemoto et al., 2016), thus being regarded a more distal predictor of learning outcomes in 
the model (i.e., self-directed study). Third, considering that collaborative learning (Mentz et al., 2019) and student engagement 
(Rashid & Asghar, 2016) are known to predict self-directed learning, we expect that opportunities for social interaction during online 
classes, as well as emotional and behavioral engagement with online learning, will have a positive effect on self-directed study time. 
Together, we hypothesized that opportunities for social interaction during online classes have an indirect effect on self-directed 
learning through emotional and behavioral engagement. Finally, we explore the role of measurement time (2020 versus 2021) 
using a multi-group path analysis to assess whether any differences exist in the effects between the first and second years of the 
pandemic. 

2. Method 

2.1. Participants 

The participants were first-year students majoring in social sciences at University A—a national university located in the Tokyo 
metropolitan area. During the 2020 academic year, almost all classes at University A were conducted online to prevent the spread of 
COVID-19, whereas in 2021, both online and face-to-face classes were conducted. Data were collected twice: from December 2020 to 
January 2021 (targeting first-year students admitted to the university in April 2020) and June to July 2021 (targeting first-year 
students admitted to the university in April 2021). In 2020, 659 first-year students responded to the questionnaire (63.54% 
response rate), while in 2021, 508 first-year students participated (50.04% response rate). Among the participants, 341 majored in 
management, 324 in economics, 208 in law, and 294 in sociology. Although majoring in different subjects, first year students at 
University A are required to enroll in general education courses (such as foreign language, humanities, and science courses), and they 
are also encouraged to take courses from other departments, so most students enroll in similar courses during their first year. Age, 
gender, and other personal information (e.g., nationality) were not collected because of the ethical requirements of the university. 
However, according to publicly available statistical data, the male-to-female ratio of all first-year students at University A was 7/3, 
while the Japanese-to-non-Japanese ratio of all undergraduate students at University A was 9/1 at both time points. 

2.2. Measures 

2.2.1. Opportunities for social interaction during online classes 
Five items measuring interaction opportunities during class were used (Kanaoka, 2015). Items were slightly modified to refer to 

online classes (e.g., ‘In the online classes I have attended, pair work and group work activities were adopted’). Participants were asked 
to evaluate the online classes they had attended during the current semester. Items were measured on a Likert scale ranging from 1 
(disagree) to 5 (agree). The one-factor model was tested through CFA using the R package lavaan, and a good fit was obtained after 
adding error correlations for similarly worded items (χ2/df = 3.88, CFI = 0.993, TLI = 0.993, RMSEA = 0.050, 90% CI [0.022, 0.081], 
SRMR = 0.007). Measurement invariance for 2020 and 2021 was tested, and the results revealed that the scale had metric invariance 
across the two groups (see Supplemental material, Table S1). Internal consistency was high (2020 α = 0.91, 2021 α = 0.83); therefore, 
a mean score was computed. 

2.2.2. Learning engagement 
The Engagement with Learning Scale (Skinner et al., 2009; for the Japanese version, see Umemoto et al., 2016) was modified 

slightly to measure engagement with learning in online classes. The questionnaire comprises two subscales, Emotional Engagement (5 
items; e.g., “Online classes are fun”) and Behavioral Engagement (4 items for the Japanese version; e.g. “I try to do well in online 
classes”). Items are measured on a Likert scale ranging from 1 (disagree) to 5 (agree). The two-factor model was tested through CFA 
using the R package lavaan, and an acceptable fit was obtained after adding error correlations between same-factor items (χ2/df =
6.83, CFI = 0.981, TLI = 0.967, RMSEA = 0.071, 90% CI [0.060, 0.082], SRMR = 0.028). Measurement invariance for 2020 and 2021 
was tested, and the results revealed that the scale exhibited scalar invariance across the two groups (see Supplemental material, 
Table S2). Internal consistency was high for both subscales (emotional engagement 2020 α = 0.90, 2021 α = 0.89; behavioral 
engagement 2020 α = 0.87, 2021 α = 0.86); therefore, mean scores were computed for each. 

2.2.3. Self-directed study time 
Three original items were used to measure the time spent on self-directed study (e.g., time spent on self-directed study inspired by 

(though not directly related to) seminar and lecture topics; time spent discussing with friends and family topics related to various 
fields, including politics, economics, social sciences, law, business, and liberal arts; and time spent preparing for certification exams or 
foreign language qualification tests). Participants were asked to evaluate the average time spent per week on each of these activities 
during the current semester (0 to more than 10 h, with 0.5 h intervals). The total self-directed study time score (in hours) was 
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calculated by summing the three items. 

3. Results 

Descriptive statistics and correlations between the variables are presented in Table 1. Emotional and behavioral engagement in 
online classes were positively related to opportunities for interactive activities and self-directed study time. 

Further, we investigated whether there were any significant differences between the 2020 and 2021 participants in their evaluation 
of interactive activities during online classes, online learning engagement, and self-directed study time. There were significant dif
ferences between 2020 and 2021 in students’ evaluations of opportunities for social interaction during online classes (t[1159] = 23.74, 
p < .001). In 2020, first-year students reported more interactive opportunities than first-year students in 2021 (Table 1). Emotional 
engagement with online learning also differed between 2020 and 2021 (t[1163] = 5.36, p < .001), where the 2021 students reported 
higher emotional engagement than the 2020 students. There were no significant differences in behavioral engagement with online 
learning between students in 2020 and 2021 (t[1163] = 0.86, p = .388). Self-directed study time was significantly longer for the 2020 
students than for the 2021 students (t[1149] = 4.73, p < .001). 

To test the hypothesized multi-group (year 2020 versus year 2021) path model, the R package lavaan was used, and indirect effects 
were estimated using 5000 bootstrap samples. The results are shown in Fig. 2. At both time points, opportunities for social interaction 
during online classes significantly predicted emotional engagement with online learning. Furthermore, emotional engagement was 
positively associated with behavioral engagement, which positively predicted self-directed study time. The percentage of variance in 
self-directed study time explained by opportunities for social interaction during online classes and engagement in online learning was 
6% in 2020 and 8% in 2021. 

The indirect effect of opportunities for social interaction on behavioral engagement through emotional engagement was positive in 
both 2020 and 2021 (2020 estimate: b = 0.181, SE = 0.02, p < .001, 95% CI [0.136, 0.228]; 2021 estimate: b = 0.157, SE = 0.02, p <
.001, 95% CI [0.107, 0.210]). The difference between the indirect effect for 2020 and that for 2021 was not significant (b = 0.014, SE 
= 0.13, p = .914, 95% CI [-0.244, 0.277]). Similarly, the indirect effect of emotional engagement on self-directed study through 
behavioral engagement was positive in 2020 and 2021 (2020 estimate: b = 0.648, SE = 0.14, p < .001, 95% CI [0.375, 0.944]; 2021 
estimate: b = 0.461, SE = 0.12, p < .001, 95% CI [0.238, 0.737]). The difference between the indirect effect for 2020 and that for 2021 
was not significant (b = 0.187, SE = 0.19, p = .332, 95% CI [-0.193, 0.560]). 

Finally, the total indirect effect of opportunities for social interaction on self-directed study time through emotional and behavioral 
engagement was positive at both time points (2020 estimate: b = 0.203, SE = 0.05, p < .001, 95% CI [0.111, 0.314]; 2021 estimate: b =
0.116, SE = 0.04, p = .002, 95% CI [0.054, 0.202]). The difference between the indirect effect for 2020 and that for 2021 was not 
significant (b = 0.087, SE = 0.06, p = .173, 95% CI [-0.035, 0.215]). 

4. Discussion 

Focusing on the experiences of first-year Japanese university students, this study aimed to investigate the effect of social interaction 
during online classes on engagement with learning and extracurricular self-directed study time in the first (2020) and second (2021) 
years of the COVID-19 pandemic. We hypothesized that opportunities for social interaction during online classes would increase 
emotional engagement with learning, thus increasing behavioral engagement and self-directed study time. Furthermore, we explored 
whether this effect is stronger in the first year of the pandemic, when students lacked social interaction opportunities outside class. 

First, when exploring differences in social interaction opportunities and engagement with learning between the first and second 
years of the pandemic, we observed that emotional engagement with learning was higher during the second year of the pandemic, 
compared to the first. Considering that first-year university students in 2021 had already experienced online education as high-school 
students, they could have been more prepared for online courses, and could have enjoyed them more. Furthermore, in 2021, campuses 
were open and face-to-face classes were resumed. Previous studies show that satisfaction with online education is higher when 
campuses are partially open, compared to when they are completely closed (Vollmann et al., 2022). Students could have enjoyed 
online education more when face-to-face courses were also available, due to greater diversity and more choice pertaining to the type of 
courses they could register for. Nonetheless, in terms of social interaction during online classes, there were fewer opportunities for 
social interaction during 2021 compared to 2020. It is possible that in the first year of the pandemic, when all classes were held online, 
lecturers attempted to recreate the face-to-face educational experience by including several interactive activities, but interactivity in 
the online class stopped being a priority in 2021, when face-to-face classes resumed. As a result, students perceived fewer opportunities 
for social interaction in 2021 than in 2020. However, considering that the scale measuring social interaction lacked scalar invariance, 

Table 1 
Descriptive statistics and correlations between variables.   

M (SD) 1 2 3 4 M (SD) 
1. Opportunities for social interaction 3.5 (0.9) - .303*** .183*** .111* 2.1 (1.0) 
2. Emotional engagement 3.0 (0.8) .349*** - .610*** .225*** 3.2 (0.8) 
3. Behavioral engagement 3.6 (0.9) .189*** .569*** - .276*** 3.6 (0.8) 
4. Self-directed study time (h) 3.0 (4.0) .053 .134** .237*** - 2.1 (2.7) 

Note. Results for 2020 are presented below, and results for 2021 are presented above the diagonal. 
*p < .05, **p < .01, ***p < .001. 
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the difference in students’ evaluations of social interaction in 2020 and 2021 should be interpreted with caution. 
Despite the higher emotional engagement with learning, and the lower social interaction during online classes in 2021, our hy

pothesized path model revealed that adopting interactive activities in online classes promoted learning engagement and self-directed 
study time, in both the first and the second years of the pandemic. Supporting socio-constructivist views of learning (Palincsar, 1998), 
our results showed that participants who reported that the classes they had attended had more group work, discussions, and pre
sentations (social interaction), also reported that they enjoyed the classes more (emotional engagement), put more effort into studying 
for class (behavioral engagement), and spent more time studying topics unrelated to classwork (self-directed study time). We discuss 
these results and their practical implications. 

In line with previous research suggesting that social interaction during class facilitates learning (Cho & Cho, 2014; Jung & Choi, 
2002; Pavin Ivanec, 2022), the results of correlational analyses showed that more opportunities for social interaction during class were 
associated with more emotional and behavioral engagement, and with more self-directed study time (although only in 2021). How
ever, when investigating these effects concurrently by testing the hypothesized path model, social interaction significantly predicted 
only emotional engagement with learning. This result suggests that social interaction is one way to promote students’ enjoyment in 
class, so lecturers who want to keep their students interested and motivated to study could include interactive activities, such as group 
work and group discussions in their classes. Further, the results suggest that the effect of social interaction on behavioral engagement 
and self-directed study time is explained by emotional engagement, as social interaction has only an indirect effect on these two 
learning outcomes. 

Replicating previous research on interaction in the face-to-face classroom (Sagayadevan & Jeyaraj, 2012), our study reveals the 
mediating role of emotional engagement in the online class: online social interaction facilitates learning because it makes learning fun, 
enjoyable, and captivating. Furthermore, when learning is fun, students work hard. In our model, emotional engagement with learning 
had an indirect effect on self-directed study time through behavioral engagement. This result replicates previous research (Lee, 2014; 
Umemoto et al., 2016), suggesting that emotional engagement with learning is a more distal predictor of learning behaviors, which 
works by promoting behavioral engagement. Studying may not always be enjoyable, but finding pleasure in studying is one way to 
motivate oneself to make consistent efforts. Accordingly, lecturers should monitor students’ levels of enjoyment in class, as enjoyment 
can be an indicator of subsequent effort and performance. 

The results of the multi-group path analysis revealed that the effect of social interaction during online classes on self-directed study 
time through engagement with online learning did not differ between the first and second years of the pandemic. Considering the lack 
of social interaction due to social distancing rules in 2020 (Lampraki et al., 2022), one could expect social interaction during online 
classes to be more appreciated by students, and thus, have a stronger effect on engagement in 2020 than in 2021. Nonetheless, the 
indirect effect of social interaction on self-directed study was as strong in 2021 as in 2020, suggesting the robustness of the results. A 
significant indirect effect of social interaction was observed even though opportunities for social interaction during online classes were 
fewer in 2021 than in 2020. 

Our results suggest that even when few opportunities exist for social interaction during online classes, interactivity significantly 
predicts engagement and self-directed study time. Promoting social interaction during emergency remote education was a major 
challenge for lecturers (Azmat & Ahmad, 2022; Cavinato et al., 2021). As online classes will continue to be delivered alongside 
face-to-face classes post-pandemic, online lecturers must find ways to provide students with more opportunities for discussion, pre
sentation, group work, role plays, and group debates. In fact, the online medium may provide new opportunities for engaging students, 
such as inviting guest speakers (Fulton, 2020), facilitating collaboration with students from other fields, universities, or countries 
(Vartiainen et al., 2022), cultural exchange programs employing VR technology (Liu & Shirley, 2021), or collaborative writing projects 
using team blogs or wikis (López-Pellisa et al., 2021). By exploiting these opportunities, lecturers could make their online classes more 
interactive, thereby fostering students’ emotional and behavioral engagement with online learning, and helping them develop 
self-directed learning skills. 

The most important contribution of this study to practice and research is that the effect of online social interaction appears to 
extend beyond promoting online classroom engagement. In our model, social interaction exhibited a significant indirect effect on self- 

Fig. 2. Path model predicting self-directed study time by social interaction and learning engagement 
Note. Unstandardized regression coefficients are presented. Coefficients presented first (left) represent the results for the year 2020, while those 
presented second (right) represent the results for the year 2021. N = 1161. 
***p < .001. 
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directed study time, suggesting that what happens during online classes has the potential to affect students’ learning behavior outside 
the (online) class. This result hints to the fact that students’ self-directed learning skills can be nurtured by changing how online classes 
are conducted. It is possible that social interactions during online classes made students aware of the diversity of others’ opinions and 
perspectives, which aroused their curiosity and willingness to learn more about various topics outside the classroom (Hu & Kuh, 2003). 
Creating opportunities for students to learn what others think and strive toward also allows for social comparison and healthy 
competitiveness, which in turn may foster the desire for self-growth (Collins, 1996). Thus, lecturers should become more aware that 
how they structure their classes may influence students’ learning behavior outside the classroom. Efforts to increase opportunities for 
social interaction during online classes may pay off in the long run, contributing to students’ formation as autonomous learners. 

4.1. Limitations and future directions 

This study has several limitations with respect to self-report, correlational design, social desirability, and causal inference. The 
study was conducted during a global pandemic, and data was collected from only one Japanese university. In addition, the students in 
our sample were all majoring in social sciences. Online education could have been more difficult to implement, and students’ learning 
engagement harder to maintain, in other domains, such as medical sciences and engineering, where laboratory and clinical practice are 
a central part of the curriculum. Therefore, future research should attempt to verify the generalizability of the findings to other student 
samples from within and outside Japan. 

To test the replicability of our hypothesized model, future research might employ experimental designs that manipulate the degree 
of social interaction during online classes as well as more objective performance indicators (e.g., GPA). Although the data were 
collected at two time points, the cross-sectional design of this study cannot rule out cohort effects. Longitudinal studies should be 
conducted to investigate intraindividual variation. The results of our quantitative investigation also need to be verified and extended 
through qualitative research. The subjective experience of students during a global pandemic could be much more complex and 
idiosyncratic than the statistical model proposed in this research. Only through in-depth interviews, focus-groups and content analysis 
can we obtain insight into the subjective experience of engagement with learning during a time of crisis. 

As for our model, we only focused on emotional and behavioral engagement, without investigating other forms of engagement, 
such as cognitive or social engagement (Fredricks et al., 2016), or the opposite of engagement, that is, disaffection (Skinner et al., 
2009). Additionally, the Opportunities for Social Interaction Scale employed in our study did not distinguish between different types of 
interaction, such as learner-learner, learner-content, and learner-teacher interaction (Wang et al., 2022). Future research should 
examine how different types of interaction link with different types of engagement and disaffection. There are also several other factors 
which could influence engagement with learning and self-directed study that we did not investigate, or control for, in our model. 
Lecturer characteristics, such as readiness for online teaching (Cutri et al., 2020), students characteristics, such as self-regulated 
learning skills (Zhu et al., 2020), or course design features, such as the use of gamification (Tsay et al., 2020), could be included as 
possible predictors of online learning engagement in future research. 

Finally, although the results support the view that social interaction during online classes is desirable and beneficial, over
generalization should be avoided. Previous research suggests that social interaction during online classes leads to more satisfaction and 
better learning, after which it brings no additional benefits (Mehall, 2021). Therefore, “the more the better” is not always the case. 
Furthermore, providing students with opportunities for social interactions is insufficient (Kreijns et al., 2003). Satisfaction and 
engagement are fostered by the quality of social interactions during class. Finally, social interaction should not be considered a 
panacea for promoting engagement with learning. Introverts, students with social anxiety, or those who prefer to work alone may find 
interactive courses burdensome and emotionally draining, which could negatively affect their engagement with learning (Cha
morro-Premuzic et al., 2005; Hancock, 2004). Future research should also examine the individual moderators of the association be
tween social interaction and engagement with learning to clarify whether some students may benefit from social interaction during 
class more than others. 
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