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Abstract

Due to the outbreak of the COVID-19 pandemic, the implementation of quarantine
policy led to an unprecedented home-quarantined living and online learning context
for Chinese college students. This study aimed to investigate whether and how social
support contributed to home-quarantined Chinese college students’ well-being dur-
ing the COVID-19 pandemic. In particular, this study examined the mediating role
of online learning self-efficacy in explaining how social support contributed to
home-quarantined Chinese college students’ well-being. The study also examined
the moderating effect of anxiety, which may buffer the effectiveness of social sup-
port and online learning self-efficacy in home-quarantined online learning contexts.
Data include 2481 responses to an online questionnaire survey from home-quaran-
tined Chinese college undergraduates. Data were analyzed by performing Partial
Least Squares regression. Results showed that social support associated positively
with home-quarantined Chinese college students’ online learning self-efficacy and
well-being. The results revealed a partial mediating effect of online-learning self-
efficacy on the positive effect of social support on well-being. The moderating effect
analysis found that the positive association of online learning self-efficacy with
social support and well-being was stronger in home-quarantined Chinese college
students who perceived no anxiety.
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1 Introduction

Since the corona virus disease 2019 (COVID-19) outbreak in Wuhan in late 2019,
countries have imposed unprecedented quarantine policies to prevent the spread
of the disease. While the quarantine policies efficiently reduced the risk of getting
infected, it brought some negative impacts to people’s psychological and even
physical health as well (Organization, 2020).There have been studies reporting
an increase in the levels of perceived stress, depression and anxiety among the
quarantined population in such countries as UK, Italy and China (Flesia, Fietta,
Colicino, Segatto, & Monaro, 2020; Shevlin et al., 2020; Zhang et al., 2020).
While most studies exploring the impact of COVID-19 on well-being focused on
patients, medical staff and old adults as they tended to have a higher risk of get-
ting infected (Bo et al., 2020), young college students drew little attention from
researchers(Cao et al., 2020). Hence, factors uniquely influencing home-quaran-
tined college students’ well-being and how well common factors impacting col-
lege students’ well-being in general environment seem to apply to this unique
population during the health crisis warrants further research.

Literature has documented many predictors of college students’ well-being in
general life and study contexts. These predictors include self-esteem, academic
self-efficacy, academic control, optimism, mindfulness, self-compassion, social
support, recreational activities, and gender etc.(Ruthig et al., 2008; Stupnisky
et al., 2013; Wang & Castafieda-Sound, 2008; Wilson et al., 2020). Among these
factors, the present study examined the impact of personal psychological factors
(i.e., online learning self-efficacy and anxiety) and social/environmental factors
(i.e., social support) on Chinese college students’ well-being during the quaran-
tine period. The selection of the aforesaid variables in this study was based on
the ecological perspective (Bronfenbrenner, 1979), which holds that any accurate
understanding of life-developmental outcomes such as college students’ well-
being requires a combined consideration of both personal and environmental
factors.

This study has three objectives. The first objective is to examine whether
social support is a significant predictor of home-quarantined Chinese college
students’ well-being during the COVID-19 pandemic. The second objective is
to investigate whether online learning self-efficacy plays a mediating role in the
relationship between social support and home-quarantined Chinese college stu-
dents’ well-being. The third objective is to explore whether the association of
social support with online learning self-efficacy and well-being, and the relation-
ship between online learning self-efficacy and well-being would diverge between
home-quarantined Chinese college students who perceived anxiety and those who
did not.

Our research is different from prior studies. Firstly, a plethora of studies have
identified the important role of academic self-efficacy in facilitating the con-
tribution of social support to college students’ well-being (Soysa & Wilcomb,
2013; Wang & Castafieda-Sound, 2008). Our research is the first to examine the
mediating role of online learning self-efficacy in the association between social
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support and college students’ well-being. Online learning self-efficacy is unique
in online learning contexts and has been identified as an important predictor of
online students’ academic performance (Yokoyama, 2019). However, to the best
of our knowledge, although online learning self-efficacy has gained dominance
in research about online learning, no research has examined its association with
online learners’ well-being.

Secondly, we take a special interest in examining whether the relationship
among social support, online self-efficacy and well-being would diverge between
home-quarantined college students with and without anxiety. To date, scarce
study has taken anxiety as a contingent factor when examining the impact of
social support on self-efficacy and well-being in online learning contexts. The
findings from this study will add to literature about online learning and contrib-
ute to a better understanding of home-quarantined college students’ well-being in
public health crisis situations.

1.1 Social support and college students’ well-being

Social support has gained dominant attention from researchers in the psychological
and education fields in recent decades (Ma, 2019; Tomas et al., 2020). Social sup-
port refers to the perception or experience that one is cared for, esteemed and valued
by others, and has a reliable social network available for help in times of need (Tay-
lor, 2011). Sources of social support are diverse, but mainly from family, friends and
significant others (Taylor, 2011). As Feeney and Collins (2015) have pointed out,
“Close and caring relationships are undeniably linked to health and well-being at all
stages in the life span”(p113). There is a general consensus that social support is a
powerful contextual factor contributing to an individual’s psychological and physi-
cal well-being (Renk & Smith, 2007; Tomas et al., 2020). For college students, a
large body of research has found a positive association between social support and
psychological well-being in this unique population (Cicognani, 2011; Kong et al.,
2012; Tinajero et al., 2019). The underlying rationale is that social support can
impact people’s cognitions, emotions, and behaviors in a way that promote positive
affect (Cohen, Underwood, & Gottlieb, 2000). Hence, social support is regarded as
an effective social resource to help college students buffer stress and anxiety, benefi-
cial for the development of their psychological well-being.

In our study, Chinese college students may encounter worry, loneliness and
anxiety either caused directly by the risk of COVID-19 infection or indirect
factors like the quarantine strategy as well as frustration in dealing with online
learning, because this is the first time that they have had to take all the courses
online quarantined at home. Support from parents, peers, and significant others
like professors in this situation can serve as valuable resources to help them deal
with these negative emotions, conducive to building up psychological and physi-
cal health. Given this, we propose that home-quarantined Chinese college stu-
dents who perceive a high level of social support are more likely to be in better
psychological and physical health than those with a low one.
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Hypothesis 1T Home-quarantined Chinese college students’ perceived social support
is positively associated with their well-being.

1.1.1 Mediating role of online learning self-efficacy

According to social cognitive theory, self-efficacy refers to an individual’s judge-
ment about his or her abilities to organize thoughts, feelings and actions to produce
a desired outcome (Bandura, 1977). It is not what people can do, but what people
perceive themselves to be able to do. Bandura (2010) proposed that self-efficacy is
task and domain specific. Following this viewpoint, online education experts dif-
ferentiate traditional classroom learning tasks and online learning ones to define
online learning self-efficacy as an individual’s perceptions of his or her abilities
to successfully complete specific tasks required of online learners (Zimmerman &
Kulikowich, 2016). Online learning self-efficacy is a multi-facet concept and con-
sists of three dimensions which are learning in an online environment, time man-
agement and technology use (Zimmerman & Kulikowich, 2016). Students with a
high level of online learning self-efficacy tend to exhibit more confidence in their
capability of completing online learning courses, engaging in time management, and
using computer and web-based technology necessary for online learning. Hence,
there is a consensus that online learning self-efficacy is one of the strongest pre-
dictors of online learners’ performance and retention (Abdous, 2019b; Shen et al.,
2013; Zimmerman & Kulikowich, 2016). For instance, Zimmerman and Kulikowich
(2016) found that students with a high level of online learning self-efficacy are more
likely to achieve better academic performance. Shen et al. (2013) observed that stu-
dents’ online learning self-efficacy predicted their satisfaction with online courses
and opinions about participation in future online courses. Thus, it is important to
consider the role of online learning self-efficacy when examining online learners’
performance.

However, it is interesting to note that no research has explored the relationship
between online learning self-efficacy and online learners’ well-being. Despite this,
literature has documented a well-established relationship between general academic
self-efficacy and students’ well-being in non-online learning environments (Pan
et al., 2005; Soysa & Wilcomb, 2013; Tong & Song, 2004). For instance, Chemers
et al. (2001) reported that academic self-efficacy is a predictor of first-year college
students’ health; in particular, when college students perceive a situation as chal-
lenging or threatening, the positive effect of academic self-efficacy on health is even
stronger. Likewise, Wang and Castafieda-Sound (2008) found that first-generation
college students report lower levels of academic self-efficacy and more somatic
symptoms than their non-first-generation counters as the former tend to be less
prepared for university environment and encounter more challenges than non-first-
generation ones. These research findings suggest that when college students face a
challenging and threatening environment, they are in great need of context-specific
self-efficacy to cope with the overwhelming negative feelings and boost confidence
to solve problems.

In our study, home-quarantined Chinese college students’ living and learning
environment can be quite challenging and threatening for them. On the one hand,
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since this is the first time for them to take all the courses online, they may be not
well-prepared and feel it challenging to learn efficiently online due to their lack of
online learning experience or technology skills necessary for online courses. On the
other hand, they may also feel threatened by the risk of getting infected by COVID-
19. Taking these characteristics into account, we propose that home-quarantined col-
lege students who have more confidence in their ability to learn online, manage time
efficiently and use technology necessary for online courses will be more able to allo-
cate time appropriately, keep a balance between study and life, and even find time
to do more physical exercises, which will finally lead to better psychological and
physical well-being. Hence, given the widely accepted agreement about the impact
of self-efficacy on the behavior, effort and time spent for dealing with environmental
challenge and threat (Chen et al., 2019; Olson, 2015), we propose that.

Hypothesis 2 Home-quarantined Chinese college students’ online learning self-effi-
cacy relates positively to their well-being.

Next, we propose a positive association between social support and online learn-
ing self-efficacy. Previous studies noted when facing an unfamiliar online learning
space, online students have problems in unlearning longstanding learning habits
and engaging in new ways of learning (Abdous, 2019a). Although young college
students nowadays are familiar with mobile phones and the internet, this familiar-
ity does not necessarily guarantee their preparedness and skills necessary for online
learning, to the detriment to their confidence in completing online learning tasks
(Abdous, 2019b). When home-quarantined Chinese college students were taking all
the courses online for the first time, it could be anticipated that they would encounter
the same problems as general online students have experienced. Hence, social sup-
port from family members, friends and significant others like professors is supposed
to help home-quarantined Chinese college students increase their confidence in deal-
ing with these problems. Or it could also be possible that suggestions from family
members, colleagues and professors can directly help them solve problems, which
would result in an increase in their confidence in online learning as well. Although
no prior research has explored the one-on-one relationship between social support
and online learning self-efficacy, a large body of research has found a positive asso-
ciation between social support and academic self-efficacy (J.-y. Lee & Ciftci, 2014;
Zander et al., 2018), which predicts a possible relationship between social support
and online learning self-efficacy. Given this, we regard online learning self-efficacy
as a unique academic self-efficacy specific to online learning contexts to propose
that:

Hypothesis 3 Home-quarantined Chinese college students’ perceived social support
relates positively to their online learning self-efficacy.

Lastly, Considering the critical role of self-efficacy in transforming social sup-

port into positive cognition, emotions, and behaviors (Kong et al., 2012), we com-
bine the aforesaid three hypothesis together and expect a mediating role of online
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self-efficacy in the impact of social support on home-quarantined Chinese college
students’ well-being, leading to the following hypothesis:

Hypothesis 4 Home-quarantined Chinese college students’ online learning self-effi-
cacy mediates the association between perceived social support and well-being.

1.2 Moderating role of anxiety

Various factors result in college students’ feelings of anxiety (Bates & Khasawneh,
2007). In general, college students’ anxiety is often triggered by uncertainty and low
learning effectiveness (Abdous, 2019a). In online learning contexts, online learners’
anxiety is mostly caused by factors related to online learning, including unprepar-
edness for online courses, a low computer confidence or skills, feelings of loneli-
ness and isolation, inability to manage the course tasks, and low control of locus
due to distractions online (Abdous, 2019b; Bates & Khasawneh, 2007; Saadé, Kira,
& Nebebe, 2013). Feelings of anxiety decrease students’ confidence in complet-
ing online courses and is inversely associated with their academic performance and
well-being (Sun & Rueda, 2012).

Research has found that college students’ feelings of anxiety are often negatively
related to social support (Cao et al., 2020; Crockett et al., 2007), online learning
self-efficacy (Bates & Khasawneh, 2007) and well-being (Kumaraswamy, 2013).
Crockett et al. (2007) reported that college students who perceived high levels of
anxiety received less social support from family members and teachers. Bates and
Khasawneh (2007) observed that college students feeling more anxiety reported low
academic self-efficacy. Given the previous findings that college students perceived
less anxiety tend to receive more social support and have higher academic efficacy,
we anticipate a stronger effect of social support on online learning self-efficacy and
well-being among home-quarantined Chinese college students without anxiety than
those with anxiety. For home-quarantined Chinese college students feeling anxi-
ety, they may be less willing to expose their negative affectivity to friends, fam-
ily members, and significant others, resulting in less effective help from social sup-
port, which is not conducive to the development of online learning self-efficacy and
well-being.

Likewise, as college students with low levels of anxiety are reported to have
higher self-efficacy and better well-being (Soysa & Wilcomb, 2013), we anticipate
a stronger effect of online learning self-efficacy on well-being among home-quaran-
tined Chinese college students without anxiety than those with anxiety. We believe
that the buffering role of anxiety in the development of online learning self-efficacy
and well-being might weaken the strength of the impact of online learning self-effi-
cacy on well-being.

Hypothesis 5a The effect of social support on online learning self-efficacy is likely

to be stronger among home-quarantined Chinese college students without anxiety
than those with anxiety.
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Hypothesis 5b The effect of social support on well-being is likely to be stronger
among home-quarantined Chinese college students without anxiety than those with
anxiety.

Hypothesis 5c The effect of online learning self-efficacy on well-being is likely to
be stronger among home-quarantined Chinese college students without anxiety than
those with anxiety

2 Methods
2.1 Participants and procedures

This study was conducted in a public university in Hubei province, central part of
China. During the spring semester from March to July in 2020, all the college stu-
dents in Hubei province were quarantined at home due to the outbreak of COVID-
19. They took all the courses online which were scheduled to be taught on cam-
pus. The survey was conducted on Wenjuanxing, a professional survey website in
China often used by Chinese researchers to conduct surveys. Students’ participa-
tion was completely voluntary, and the participants were assured of anonymity and
confidentiality.

In total, 2488 undergraduates participated in the survey. After deleting the
responses from seniors who took no courses this semester, 2481 responses are usa-
ble for data analysis. The respondents came from 12 majors and took an average of
8.14 courses online this semester with the range from 1 to 10. The average age of
the respondents was 19.57, with the youngest ones aged at 18 and the oldest ones at
25. Regarding gender, 67.1%(n=1665) of them were females and 32.9%(n=2816)
were males. Regarding their academic year, 54.3%(n=1348) of them were fresh-
men, 42.2%(n=1047) were sophomores and 3.5%(n=286) were juniors. During the
quarantine time, 96.7%(n=2398) of the respondents stayed with their family mem-
bers. More detailed information about the respondents is reported in Table 1.

2.2 Measures

We adopted validated measures from the literature in our study. We followed trans-
lation and back-translation procedures to ensure the quality and validity of instru-
ments in Chinese (Hult et al., 2008). Before the data collection on a large scale, we
conducted a pilot test among a group of freshmen. We made minor adjustments to
the wording of statements according to their feedback to ensure the meaning of each
statement was clear.

Social support was assessed with the Multidimensional Scale of Perceived Social
Support developed by Zimet et al. (1988). The twelve-item scale consists of three
subscales measuring the perceived level of support from family members, friends,
and significant others. Responses were scored on a 5-point Likert scale ranging from
1(totally disagree) to 5 (totally agree).
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Table 1 Descriptive statistics of the respondents

Characteristics

Descriptive statistics

Age (in years)

Gender

Academic year

Major

During the COVID-19 quarantined time, stay with

Total Number of online courses taken during COVID-

19

anxiety

Sources of anxiety

Mean: 19.57

Standard Deviation: 1.028

Male: 816 (32.9%)

Female: 1665 (67.1%)

Freshman: 1348 (54.3%)
Sophomore: 1047 (42.2%)

Junior: 86 (3.5%)

Medical Science: 517 (20.8%)
Primary Education: 414 (16.7%)
Foreign Language: 262 (10.6%)
Arts: 218 (8.8%)
Telecommunication Engineering: 179 (7.2%)
Computer: 177 (7.1%)

Biology Engineering: 162 (6.5%)
Machinery: 147 (5.9%)
Economics &Management : 143 (5.8%)
Mass Media: 109 (4.4%)
Mathematics &Physics: 81 (3.3%)
Chemical Engineering: 72 (2.9%)
Family members: 2398 (96.7%)
Cousins: 9 (0.4%)

Friends: 18 (.7%)

Alone: 55 (2.2%)

Other: 1 (0.0%)

Mean: 8.14

Standard Deviation: 1.242

With anxiety: 1634 (65.9%)

Without anxiety: 847 (34.1%)

Lack of face-face time with faculty: 840 (51.3%)

Risk of online distraction (waste time on social
media): 1365 (83.4)

Lack of classroom environment: 1278 (78.1%)

Lack of feedback from faculty: 258 (15.8%)

Lack of interaction with classmates: 492 (30.1%)

Lack of immediate classroom interaction with
faculty and classmates: 752 (45.9%)

Risk of getting infected with COVID-19:235
(14.4%)

Worries about family members’ getting infected
with COVID-19:245 (15%)
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Online learning self-efficacy was assessed with the Online Learning Self-Efficacy
Scale (OLSES) by Zimmerman and Kulikowich (2016). The scale is suitable for
online learning contexts with different student groups with and without online learn-
ing experience (Yavuzalp & Bahcivan, 2020). The scale has 22 items in total and
consists of three subscales measuring self-efficacy in terms of learning in the online
environment (7-item), time management(3-item), and technology use(12-item). The
respondents were asked to indicate their beliefs about how well they could perform
the tasks on a six-point scale. A rating of 1 indicated that the respondents believed
that they could perform the task poorly and a rating of 6 indicated that they believed
that they could perform the task at an expert level.

Well-being was assessed by two items measuring college students’ psychological
and physical health. The two items are “How would you rate your physical health
right now?” and “How would you rate your psychological health right now?”.
Responses were scored on a 5-point Likert scale ranging from 1(very poor) to 5
(very good). Such a practice has been widely adopted by researchers in psychology
and education fields (Hall et al., 2006; Stupnisky et al., 2013).

Anxiety was a dummy variable. The item was “Has online learning during the
quarantined time caused anxiety to you?” We coded this variable as 1 if the respond-
ent reported “yes”, as 0 if the respondent reported “no”. To have a better understand-
ing of causes of anxiety, the respondents who reported “yes” were further asked to
indicate detailed sources of anxiety. The list of sources of anxiety was based on lit-
erature review and adjusted after a pilot test. Respondents were provided a chance of
adding their own source of anxiety. The detailed information about sources of anxi-
ety was presented in Table 1.

2.3 Data analysis

We used a Partial Least Squares Structural Equation Modeling (PLS-SEM) approach
to analyze the data and estimate the proposed model. Chin (2010) argued that PLS-
SEM is advantageous in analyzing complex models with a high number of indica-
tors and constructs. Such an advantage of PLS-SEM matches the complexity of the
proposed model in this study which includes a mediation analysis and three modera-
tion analyses. In addition, the number of indicators for online learning self-efficacy
is as much as 22, which suggests that PLS-SEM is an appropriate data analysis tool
for this study. Warp-PLS version 7.0 was used to conduct a PLS regression analysis
(Kock, 2017).

3 Results
3.1 Measurement model
A set of preliminary tests were conducted to ensure that all the latent constructs

had satisfactory psychometric properties. First, convergent validity was assessed
via factor loadings. Results of factor loadings for all the latent constructs (shown
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Table 2 Factor loadings

Social Online learning self- Well-being
support(spt) efficacy(ols)
sptl 0.767) olsl (0.796) Physical health (0.920)
spt2 (0.829) ols2 (0.796) Psychological health (0.920)
spt3 (0.808) ols3 (0.734)
spt4 (0.833) ols4 (0.778)
spt5 (0.860) ols5 (0.748)
spto (0.834) ols6 (0.821)
spt7 (0.820) ols7 (0.814)
spt8 (0.801) ols8 (0.825)
spt9 (0.822) ols9 (0.764)
spt10 (0.834) ols10 (0.842)
sptll (0.775) olsl1 (0.836)
sptl2 (0.825) ols12 (0.836)
ols13 (0.704)
ols14 (0.831)
olsl5 (0.816)
ols16 (0.811)
ols17 (0.833)
ols18 (0.805)
ols19 (0.838)
ols20 (0.849)
ols21 (0.751)
ols22 (0.831)

in Table 2) were above 0.7, indicating satisfactory convergent validity (Hair,
Black, Babin, Anderson, & Tatham, 2006). Second, discriminant validity was
assessed by comparing the square root of the average variance extracted (AVE)
with its corresponding correlations to other constructs. The square root of AVE
for each construct exceeding its correlation with any other construct supports sat-
isfactory discriminant validity (Fornell & Larcker, 1981). The results shown in
Table 3 confirmed that all the square roots of AVEs met this requirement. In addi-
tion, the heterotrait-monotrait (HTMT) ratios were used to assess discriminant
validity as well (Henseler et al., 2015). The results in Table 4 showed that all
the HTMTs were lower than 0.85, meeting the conservative threshold suggested
by Kline (2011). It further confirmed satisfactory discriminant validity. Third,
construct reliability was assessed via Cronbach’s alpha coefficient and composite
reliability coefficient. The results in Table 3 indicate that both Cronbach’s alpha
coefficient and composite reliability coefficients of all constructs were above 0.7,
suggesting satisfactory reliability (Nunnally, 1978).

Multicollinearity was evaluated by using full variance inflation factor (VIF)
statistics. To confirm that multicollinearity is not a serious issue, the full VIF
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Table 3 Correlations among variables and square roots of average variance extracted

Variables Cronbach’s  Composite  Social sup-  Online Well-being Anxiety Gender
Alpha coef-  reliability port learning
ficient coefficient self-efficacy

Social sup-  .955 .960 (.818)

port

Online 974 976 554 (.804)

learning

self-effi-

cacy

Well-being 818 917 4417 489" (.920)

Anxiety n/a n/a —202"" —287"" —265""  (1.000)

Gender n/a n/a 099" .006 018 —-030  (1.000)

Age n/a n/a .001 .049%* 037 —043"  —150

P <.001;%*p <.01;*p <.05;

Square roots of average variance extracted of latent variables are shown in the parentheses; gender
dummy variable (male = 1; female =0), anxiety dummy variable (with anxiety = 1; without anxiety =0)

Table 4 Heterotrait-monotrait

(HTMT) It Social support Online learning self-efficacy
resu
Online 576
learning self-
efficacy
p<.001
ClLgg [0.543;0.608]
Well-being 499 .548
p<.001 p<.001

ClLggg [0.467;0.531]  ClLog [0.516;0.581]

must be lower than 3.3 (L. Lee et al., 2011). The results showed that the full VIFs
of the latent variables ranged from 1.028 to 1.670, indicating that multicollinear-
ity was not a problem in this study. In addition, Kock and Lynn (2012) argued
that the full collinearity test could be used to check whether common method bias
(CMB) was a problem in the PLS model analysis. The full VIF value less than 3.3
was a conservative criterion to justify CMB is not a problem. Results of full VIF
confirmed that CMB was likely not a serious issue in our study.

3.2 Hypotheses testing

Figure 1 presents the results of the PLS analysis. All fit indices of the PLS model
estimation, including the average path coefficient (APC=0.161; p<0.001), aver-
age r-squared (ARS =0.297; p<0.001), average adjusted R-squared (AARS =0.296;
p<0.001), average full collinearity (AFVIF=1.352; good if<3.3), Tenenhaus
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R%=31

Online
learning
self-efficacy
.349%**

-.072%**

R2=.28

245%**
A

Social Well-being

support

Fig. 1 Results from PLS analysis Notes: * p<.05; **p <.01; **¥p <.001 Standardized coefficients are
reported. Adjusted R-square values are reported. Solid lines indicate significant paths. Dotted lines indi-
cated insignificant paths

GoF(GoF=0.516, large> =0.36), Sympson’s paradox ratio (SPR=0.750; good
if > =0.70), r-square contribution ratio (RSCR=0.999; good if> =0.90), and sta-
tistical suppression ratio (SSR =1.000; good if > 0.70), nonlinear bivariate causality
direction ratio (NLBCDR = 1.000; good if > =0.70) were satisfactory.

As indicated in Fig. 1, social support associated positively with well-being (H1:
f=0.245; p<0.001) and online learning self-efficacy (H2: p=0.552; p<0.001).
Hence, Hypotheses 1 and 2 were supported. Online learning self-efficacy had a sta-
tistically significant positive association with well-being (H3: f=0.349, p<0.001),
supporting Hypothesis 3.

Hypothesis 4 proposed that online learning self-efficacy would mediate the posi-
tive association between social support and well-being. The mediating effect was
assessed by conducting the indirect and total effect analysis in WarpPLS suggested
by Kock (2014). First, the indirect association between social support and well-
being linked by online-learning self-efficacy is statistically significant (§=0.193;
p<0.001; f2=0.085). Second, the direct association between social support and
well-being is also significant (8=0.441; p<0.001, f*=0.108). Finally, the total
association between social support and well-being, which combines the direct and
indirect association, is significant (B=0.437; p <0.001; f*=0.193). Together, these
findings show that the relationship between social support and well-being was par-
tially mediated by online learning self-efficacy (Kock & Gaskins, 2014). Moreo-
ver, as indicated by the f2 coefficient for the total association (f>=0.193), this total
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social support

Fig.2 Moderating effect of anxiety on the effect of social support on online learning self-efficacy

association has a medium effect size (i.e., 0.15<f2<0.350) (Kock, 2017). Thus,
Hypothesis 4 was supported.

Hypothesis 5a proposed that anxiety would moderate the positive relationship
between social support and online learning self-efficacy. The result shows that the
beta coefficient of the interaction term between social support and anxiety is nega-
tive and statistically significant (p=-0.072; p <0.001). The result indicated that the
positive relationship between social support and online learning self-efficacy was
stronger among home-quarantined Chinese college students who perceived no anxi-
ety than it was among those who felt anxiety. Given this result, Hypothesis 5a was
supported. The result of this moderating effect is shown in Fig. 2.

Hypothesis 5b proposed that anxiety would moderate the positive relationship
between social support and well-being. The result shows that the beta coefficient of
the interaction term between social support and anxiety is positive but not statisti-
cally supported (f=0.005; p=0.386). This result indicated that the positive relation-
ship between social support and well-being was not contingent on whether Chinese
college students felt anxious or not. Therefore, Hypothesis 5b was not supported.

Lastly, Hypothesis Sc proposed that anxiety would moderate the positive rela-
tionship between online learning self-efficacy and well-being. The result showed
that the beta coefficient of the interaction term between social support and anxiety
was negative (§=-0.039 p=0.020). The result was statistically significant, meaning
that the positive relationship between online learning self-efficacy and well-being
was stronger among home-quarantined Chinese college students who felt no anxiety
than it was among those who felt anxiety. Hence, Hypothesis 5S¢ was supported. The
result of this moderating effect is shown in Fig. 3.
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Fig. 3 Moderating effect of anxiety on the effect of online learning self-efficacy on well-being

4 Discussion

Many studies have identified both the direct and indirect relationship between social
support and college students’ well-being in general living and study contexts. This
study examined whether social support was a significant predictor of home-quar-
antined Chinese college students’ well-being during the COVID-19 pandemic. In
addition, considering the fact that these college students were engaged in a unique
online learning context, we investigated the role of factors unique to online learn-
ing contexts in our study. Specifically, we examined the mediating effect of online
learning self-efficacy on the relationship between social support and well-being, and
whether the strength of the one-on-one relationships among social support, online
learning self-efficacy and well-being would diverge between home-quarantined Chi-
nese college students with and without anxiety. Most of the current results support
previous viewpoints on the contribution of social support and academic self-efficacy
on college students’ well-being; but more importantly, an investigation of the medi-
ating role of online learning self-efficacy makes several unique contributions to our
understanding of home-quarantined college students’ well-being in online learning
contexts.

Firstly, the current result provided empirical evidence for the role of social sup-
port as a predictor of home-quarantined college students’ well-being during the
COVID-19 pandemic. This finding aligned with prior studies which had reported
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the positive association between social support and college students’ psychological
and physical health in general living and study contexts (Karatekin & Ahluwalia,
2020; C.-Y. S. Lee et al., 2020). This finding addressed the important role of social
support as a social/environmental resource in influencing home-quarantined college
students’ well-being in non-normal living and study contexts, adding to the applica-
bility and explanatory power of social support in diverse living and study contexts.

Secondly, our research was the first to identify a significantly positive associa-
tion between social support and online learning self-efficacy. This result indicated
that home-quarantined Chinese college students who perceived more social sup-
port were more confident in their abilities of learning online, time management and
technology use when they had to take all the scheduled courses online. This result
advanced previous research findings about the positive link between social support
and general academic self-efficacy (Cicognani, 2011) by addressing the relationship
between social support and self-efficacy specific to online-learning contexts.

Thirdly, we found that online learning self-efficacy was a significant indicator
of home-quarantined Chinese college students’ well-being during the COVID-19
pandemic. Although scarce research has explored the association between online
learning self-efficacy and online learners’ well-being, this finding was supported by
previous research findings which confirmed that general self-efficacy was a strong
predictor of people’s well-being (Jin, Zhang, Wang, & An, 2020; Salami, 2010;
Singh & Udainiya, 2009).Our research finding extended the current knowledge
about self-efficacy by providing empirical evidence supporting that self-efficacy spe-
cific to online learning contexts could be a predictor of online learners’ well-being.

Apart from this, we found a partial mediating role of online learning self-efficacy
in the positive association between social support and home-quarantined Chinese
college students’ well-being. This partial mediating effect suggests that social sup-
port enhances home-quarantined students’ online learning self-efficacy first, which
is in turn conducive to their psychological and physical well-being. This finding
highlighted the importance of online learning self-efficacy in explaining how social
support could confer psychological and physical benefits for online learners. Online
learning self-efficacy, specific to online learning contexts, can be effective on online
learners’ well-being in the same way as general academic self-efficacy in general
study contexts. In support of the social support-academic self-efficacy-psychologi-
cal well-being link, scholars argue that efficacious people are more likely to believe
that they have reliable resources to cope with challenging and complex situations,
hence, more able to maintain psychological and physical health (Riolli et al., 2012).
In particular, our research is a response to calls for more research about the underly-
ing mechanism explaining how social support can contribute to psychological and
physical health (Wilson et al., 2020).

Lastly, our research found that for home-quarantined Chinese college students
who perceived no anxiety, the positive relation between social support and online
learning self-efficacy, as well as the positive association between online learning
self-efficacy and well-being, was stronger than for those who perceived anxiety.
It is interesting to note that the positive relation between social support and well-
being does not differ between the two groups of college students. The sources of
anxiety may be one possible reason for this phenomenon. As Table 1 shows, most
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of home-quarantined Chinese college students perceived sources of anxiety related
to online learning, and only a few of them perceived anxiety directly related to
COVID-19. Given this, anxiety can be a contingent factor influencing the strength of
the relationships related to online learning self-efficacy but not the direct association
between social support and well-being involving no online learning factors. This
finding is consistent with prior studies which found that social support has a direct
main effect on well-being even in the absence of specific sources of anxiety (Lakey
& Orehek, 2011). That’s why social support is positively related to well-being no
matter home-quarantined Chinese college students perceive anxiety or not.

5 Limitations

There are some limitations to be addressed in this study. Firstly, this study may be
subject to the generalizability problem. The research findings are limited to Chinese
home-quarantined college students who learned online during the COVID-19 pan-
demic. Future researchers may test the model among the similar populations in dif-
ferent countries. Secondly, this study is limited in the use of cross-sectional data for
relationship analysis. Hence, the relationships found in this study can only be inter-
preted as associations rather than causation. A longitudinal data collection design
is warranted to better explain the effects of social support and online learning self-
efficacy on well-being. Thirdly, this study may be subject to social desirability bias
due to the use of self-evaluated question items.

6 Conclusion

To conclude, the current study identified social support as a significant predictor
of home-quarantined Chinese college students’ well-being during the COVID-19
pandemic. More importantly, this study highlights the important mediating role of
online learning self-efficacy on the association between social support and college
students’ well-being in a home-quarantined online learning context. In addition, for
home-quarantined Chinese college students who perceive no anxiety, the strength of
the association of online learning self-efficacy with social support and well-being
tends to be stronger than it was for those who perceived anxiety. Online learners’
well-being interventions or therapies should incorporate social support and focus on
the aspects of social support which facilitate the establishment and development of
online learning self-efficacy in terms of online learning, time management and tech-
nology use.
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