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In response to the COVID-19 pandemic, millions of students in China followed
an emergency policy called “Suspending Classes without Stopping Learning” to
continue their study online as schools across the country were closed. The present
study examines how students adapted to learning online in these unprecedented
circumstances. We aimed to explore the relationship between adaptability, academic
emotion, and student engagement during COVID-19. 1,119 university students from 20
provinces participated in this longitudinal study (2 time points with a 2-week interval).
The results showed that adaptability (the ability to respond to changes) and student
engagement are significantly positively correlated with positive academic emotion and
negatively correlated with negative academic emotion. Furthermore, adaptability not
only directly predicts student engagement, but also affects student engagement through
the chain mediation of positive academic emotion and negative academic emotion. The
results contribute to the gap in knowledge regarding changes in students’ learning
in response to the outbreak. This study further explains the internal mechanisms
mediating the relationship between adaptability and student engagement. It may provide
references for educational researchers and universities in dampening the negative
effects of COVID-19 on students’ learning by improving their adaptability and developing
positive academic emotions.

Keywords: COVID-19, adaptability, student engagement, academic emotion, university student

INTRODUCTION

Beginning in late 2019, a novel coronavirus disease (COVID-19) spread widely and quickly around
China and the world (Guan et al., 2020; Wu and McGoogan, 2020; Zhou et al., 2020). The pandemic
brought not only the risk of death and illness, but also heightened stress, anxiety, and depression
among individuals in China (Wang and Zhao, 2020; Wang et al., 2020). To contain the virus, the
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Ministry of Education of the People’s Republic of China initiated
a series of emergency management steps, including shutting
down schools and initiating online learning (i.e., Suspending
Classes without Stopping Learning1). As a result, approximately
30 million quarantined university students experienced an
unprecedented and unplanned switch from traditional face-to-
face learning to online learning from home. The combined
psychological pressure caused by COVID-19 and the abrupt
change in learning modality created significant challenges for
students, with significant impacts on the mental health of
university students (Cao et al., 2020). However, no detailed study
has examined the impact of university students’ adaptability
on their learning during the COVID-19 pandemic. Thus, we
conducted this study to investigate how adaptability (i.e., the
ability to respond to changing, new, and uncertain conditions
appropriately) may influence their engagement following the
transition to online learning in China during the COVID-
19 pandemic.

Student engagement refers to students’ active involvement
in their learning and academic activities at school. Student
engagement can be conceptualized as a three-dimensional
construct, including behavioral, affective, and cognitive elements,
which forms the basis of students’ connectedness to learning
(Fredricks and McColskey, 2012). Students’ level of student
engagement is associated with higher academic achievement
(Appleton et al., 2008; Fredricks and McColskey, 2012) and
mental health (Steele and Fullagar, 2009). Student engagement
has been found to better predict the quality of higher
education than resource input and the reputation of academies
(Boulton et al., 2019).

As universities moved online in response to COVID-19,
student engagement has been identified as a challenge (Farooq
et al., 2020; Nickerson and Shea, 2020; Perets et al., 2020).
However, very little research has examined the factors that
influence student engagement in a pandemic. The present
research examines the role of adaptability.

Adaptability is defined as the capacity to modify one’s
cognition, affect, and behavior constructively, reflecting an
individual difference in the way that one responds to changing,
new, and uncertain conditions (VandenBos, 2007; Martin et al.,
2012). There are three components: cognitive adjustment refers
to the modification of one’s thoughts, behavioral adjustment
refers to the modification of one’s actions, and affective
adjustment refers to altering one’s affective responses (Martin
et al., 2012; Holliman, 2013; Holliman et al., 2018). Recent
research conducted during the COVID-19 pandemic found
adaptability was predicted by students’ personality traits (Besser
et al., 2020). Specifically, this research found that all five of the
big five personality traits significantly predicted adaptability
to the COVID-19 pandemic, with extraversion, openness,
agreeableness, and conscientiousness positively associated with
adaptability, and neuroticism negatively associated. There is
also evidence that adaptability is related to student engagement.
Martin and colleagues found that a higher level of adaptability
was significantly associated with both greater positive student

1http://www.moe.gov.cn/

engagement and lower negative student engagement among
secondary school students (Martin et al., 2013). Prior research
has also found that 1st-year undergraduates’ adaptability was
a significant direct predictor of both positive and negative
behavioral engagement (Collie et al., 2016; Holliman et al.,
2018). However, although previous research has examined the
role of adaptability in transitions to new school environments
(e.g., freshman in college or high school), no research has
investigated the role of adaptability in students’ response to
changes caused by a global pandemic. The evidence mentioned
above suggests that adaptability may be an essential antecedent
to students’ engagement in altered school environments
during COVID-19.

The broaden-and-build theory of positive emotions suggests
that the form and function of positive academic emotion and
negative academic emotion are distinct and complementary
(Fredrickson, 2001). Positive academic emotions can broaden
the scope of individuals’ cognition and activities, and help
students envision goals, challenges, and positive thoughts
(Fredrickson, 2001; Fredrickson and Joiner, 2018). Students
who search out learning opportunities and resources tend
to have positive academic emotion. What is more, positive
academic emotion can promote students’ persistence and
efforts in learning (Pekrun et al., 2002). Therefore, positive
academic emotions can make students feel more engaged
in learning activities (Reschly et al., 2008). On the other
hand, students with negative academic emotions (e.g., those
who feel nervous, sad, anxious, bored, and disappointed)
pay more attention to the threats in their environment,
which limits their flexibility to invoke cognitive resources
to perform at their best in learning activities (Derakshan
et al., 2009). Therefore, negative academic emotions could
exert a negative influence on students’ academic performance,
which could further obstruct student engagement (Putwain
et al., 2013). In sum, academic emotions appear to play
an essential role in student engagement; whereas positive
academic emotions tend to propel student engagement,
negative academic emotions can impede student engagement
(Zhen et al., 2017).

Furthermore, previous research has indicated that
adaptability and academic emotions may work together to
impact student engagement. When an individual is faced
with novelty and uncertainty, he or she tends to make
changes (e.g., in behavior, emotion, and cognition) to adapt
to the new conditions. Whereas previous research in this
field of adaptability have focused on changes in behavior
and cognition (Collie and Martin, 2017), we examine the
mediating role of emotion. Although some research has
examined emotion regulation during the COVID-19 pandemic
(Chen et al., 2020; Jiang et al., 2020; Restubog et al., 2020),
the mediating role of emotions for the relationship between
adaptation and school engagement is an important piece
of the puzzle for understanding students’ response to the
COVID-19 pandemic. Students who easily adapt to novelty
and uncertainty experience positive academic emotions
such as enjoyment and pride (Goetz et al., 2008), whereas
students who feel unable to adapt are more likely to experience
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negative academic emotions, such as anxiety and boredom
(King and Gaerlan, 2014).

In sum, this investigation has two aims: The first aim is to
explore relations between students’ adaptability and engagement
under COVID-19. The second aim relates to the function of
academic emotions. Using a longitudinal design, we examine
if adaptability influences academic emotions, and if academic
emotions then influence student engagement in response to the
wide-ranging changes in students’ academic experience during
the COVID-19 pandemic, i.e., the possible mediating role of
academic emotions.

MATERIALS AND METHODS

Ethics Statement
This study was conducted based on the ethical standards in the
WMA Declaration of Helsinki. The Research Ethics Committee
of Qingdao University has approved this study. Participants were
informed about the precise contents of the study before they
started their assessments (including the goal of the research,
duration, and anonymity in the surveys and data analyses).
Furthermore, all identifiers that could link individual participants
to their results were excluded in the data analyses; thus, all
analyses were based on anonymous data.

Participants and Design
We collected data via a Chinese online research panel,
Wenjuanxing2, which provides functions equivalent to Amazon
Mechanical Turk. Based on random sampling, 1,616 university
students voluntarily participated in the Time 1 assessment and
1,119 of these participants took part in the Time 2 assessment
(903 females, 216 male), with a 30.75% attrition rate. The age of
the sample ranged from 17 to 37 years (M = 20.42, SD = 2.13). The
final sample included 984 undergraduates and 135 postgraduates.

The study involved two assessments in the early stages of
online learning. Time 1 (T1) took place from 29 February to 6
March 2020. Time 2 (T2) took place from 13 March to 20 March
2020. Both T1 and T2 focused on students’ adaptability, academic
emotions, and academic engagement. Identical instruments were
used at both times.

Measures
Adaptability
We used the nine-item Adaptability Scale to assess students’
adaptability (Martin et al., 2012). This scale contains three
items referring to affective adaptability (e.g., “When uncertainty
arises, I am able to minimize frustration or irritability so that
I can deal with it best”) and six items referring to cognitive-
behavioral adaptability (e.g., “I am able to think through a
number of possible options to assist me in a new situation”).
The items were rated on a 7-point scale ranging from 1 (Strongly
disagree) to 7 (Strongly agree). The scale was internally consistent
(αt1/t2 = 0.97/0.97).

2https://www.wjx.cn/

Academic Emotion
We adapted subscales of the Differential Emotion Scale (Izard
et al., 1974) to assess anger, sadness, fear, and enjoyment, and
subscales of the Academic Emotions Questionnaire (Pekrun
et al., 2002) to assess anxiety, hopelessness, and boredom.
Each emotion includes three items, and thus 21 items in total
were involved. Six negative differential emotions (i.e., anger,
hopelessness, boredom, sadness, fear, anxiety; αt1/t2 = 0.96/0.97)
were grouped into one scale to measure negative academic
emotions, and enjoyment (αt1/t2 = 0.88/0.90) represented
positive academic emotion. The items were assessed on a 5-point
scale ranging from 0 (Not at all) to 4 (Very strong; e.g., “To
what extent did you experience ___ during the past few weeks
of learning?” “I felt. . .” “angry”).

Student Engagement
The ten-item Engagement Questionnaire (Skinner et al., 2009)
was used to assess student engagement with respect to
students’ behavioral and emotional engagement. For example,
“I pay attention in class” was used to assess the behavioral
aspect and “Class is fun” assessed the emotional aspect. Each
measure employed a 5-point scale ranging from 1 (Not at
all true) to 5 (Very true). The scale was internally consistent
(αt1/t2 = 0.96/0.96).

Data Analysis
Data were analyzed with SPSS Version 25.0. PROCESS macro
for SPSS was adopted to perform the multiple mediation model
(Hayes, 2013). Model 82 was used in PROCESS to test the
mediating role of positive and negative academic emotions
(mediator) in the relationship between adaptability (independent
variable) and student engagement (dependent variable). We used
5000 bootstrap samples and the 95% bias-corrected confidence
interval (95% CI) to examine the significance of the multiple
mediation effect (Hayes, 2013). The statistical significance level
was set at p < 0.05.

RESULTS

Common Method Biases
The Harman single-factor test was used to diagnose the common
method bias (Podsakoff et al., 2003). The results of principal
component factor analysis without rotation showed that there
were 11 factors whose eigenvalues were greater than 1. The
variance explained by the first factor was 36.07%, below the
threshold of 40%. Therefore, the common method bias did not
affect the outcome of this study.

Descriptive Statistics and Correlations
The means (M), standard deviations (SD), skewness, and
kurtosis, and reliabilities for all variables across the two points are
displayed in Table 1. All the measures had acceptable reliabilities
(ranging from 0.88 to 0.97).

Pearson correlation matrices for the longitudinal relations
between variables are displayed in Table 2. T1 Adaptability was
positively correlated with T1 and T2 positive academic emotion
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TABLE 1 | Descriptive statistics of all study variables (n = 1119).

M SD Skewness Kurtosis α

(1) T1 Adaptability 5.22 1.06 −0.65 1.15 0.97

(2) T1 Positive academic emotion 2.80 0.79 0.08 0.70 0.88

(3) T2 Positive academic emotion 2.85 0.85 0.13 0.34 0.90

(4) T1 Negative academic emotion 1.85 0.70 0.96 0.46 0.96

(5) T2 Negative academic emotion 1.87 0.79 1.02 0.65 0.97

(6) T2 Student engagement 3.59 0.80 −0.13 0.02 0.96

Adaptability (range: 1 to 7), academic emotion (range: 0 to 4), student engagement
(range: 1 to 5).

TABLE 2 | Pearson correlations for all study variables (n = 1119).

1 2 3 4 5 6

(1) T1 Adaptability –

(2) T1 Positive academic emotion 0.29** –

(3) T2 Positive academic emotion 0.19** 0.45** –

(4) T1 Negative academic emotion −0.32** −0.13** −0.10** –

(5) T2 Negative academic emotion −0.34** −0.13** −0.07* 0.65** –

(6) T2 Student engagement 0.47** 0.22** 0.21** −0.35** −0.39** –

*p < 0.05, **p < 0.01.

(rs = 0.29 and 0.19, respectively; ps < 0.01) and negatively
correlated with T1 and T2 negative academic emotion (rs =−0.32
and −0.34, respectively; ps < 0.01). T2 student engagement
was also positively correlated with T1 and T2 positive academic
emotion (rs = 0.22 and 0.21, respectively; ps < 0.01), but
negatively correlated with T1 and T2 negative academic emotion
(rs =−0.35 and−0.39, respectively; ps < 0.01). Furthermore, the
correlation between T1 Adaptability and T2 student engagement
was significant (r = 0.47, p < 0.01).

The Multiple Mediation Effects of
Adaptability, Academic Emotion, and
Student Engagement
The results of the regression analyses are shown in Figure 1
and Table 3. T1 adaptability positively predicted T2 student
engagement (β = 0.260, p < 0.001), as well as T1 positive academic
emotion (β = 0.216, p < 0.001) and T2 positive academic emotion
(β = 0.053, p < 0.05). T1 adaptability also negatively predicted
T1 negative academic emotion (β = −0.211, p < 0.001) and T2
negative academic emotion (β = −0.105, p < 0.001). T1 positive
academic emotion significantly predicted T2 positive academic
emotion (β = 0.470, p < 0.001), however, T1 positive academic
emotion did not predict T2 student engagement (β = 0.039,
p = 0.193). A strong regression path was shown between
T2 positive academic emotion and T2 student engagement
(β = 0.093, p < 0.001), between T1 negative academic emotion
and T2 negative academic emotion (β = 0.618, p < 0.001),
and between T1 negative academic emotion and T2 student
engagement (β =−0.115, p < 0.01).

In order to test the intermediary role of academic emotion in
the relationship between adaptability and student engagement,
the Bootstrap method was used to sample 5000 times and
build a 95% unbiased correction confidence interval. The results
show that the chain intermediary effect of T1 and T2 positive
academic emotion (β = 0.010, 95% CI [0.003, 0.017]), and T1
and T2 negative academic emotions (β = 0.028, 95% CI [0.016,
0.042]) were significant, indicating a significant mediation by
both positive and negative emotions. The model results are
shown in Table 4. In addition, T1 adaptability had indirect
effects on T2 engagement through T2 positive academic emotion
(β = 0.005, 95% CI [0.000, 0.012]), T1 negative academic emotion
(β = 0.024, 95% CI [0.007, 0.043]), and T2 negative academic
emotion (β = 0.021, 95% CI [0.011, 0.032]).

FIGURE 1 | Multiple-mediating test of adaptability, academic emotions, and student engagement.
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TABLE 3 | Regression analysis of variable relationships (n = 1119).

Dependent Predictors Model Summary

F R2 β SE t

T1 Positive academic emotion T1 Adaptability 104.97*** 0.09 0.216 0.02 10.25

T2 Positive academic emotion T1 Adaptability 147.84*** 0.21 0.053 0.02 2.40

T1 Positive academic emotion 0.470 0.03 15.58

T1 Negative academic emotion T1 Adaptability 126.25*** 0.10 −0.210 0.02 −11.24

T2 Negative academic emotion T1 Adaptability 445.77*** 0.44 −0.105 0.02 −6.00

T1 Negative academic emotion 0.681 0.03 25.81

T2 Student engagement T1 Adaptability 96.00*** 0.30 0.260 0.02 12.37

T1 Positive academic emotion 0.039 0.03 1.30

T2 Positive academic emotion 0.093 0.03 3.51

T1 Negative academic emotion −0.115 0.04 −3.02

T2 Negative academic emotion −0.195 0.03 −5.72

***p < 0.001.

TABLE 4 | Mediation effects test.

Ind Indirect effect

Effect 95% confidence interval Percentage

BootLLCI BootULCI

Total Total 0.096 0.073 0.120 26.90%

Ind 1 T1 Adaptability→T1 Positive academic emotion→T2 Student engagement 0.008 −0.006 0.024 2.33%

Ind 2 T1 Adaptability→T2 Positive academic emotion→T2 Student engagement 0.005 0.000 0.012 1.41%

Ind 3 T1 Adaptability→T1 Negative academic emotion→T2 Student engagement 0.024 0.007 0.043 6.82%

Ind 4 T1 Adaptability→T2 Negative academic emotion→T2 Student engagement 0.021 0.011 0.032 5.77%

Ind 5 T1 Adaptability→T1 Positive academic emotion→T2 Positive academic emotion→T2 Student
engagement

0.010 0.003 0.017 2.68%

Ind 6 T1 Adaptability→T1 Negative academic emotion→T2 Negative academic emotion→T2
Student engagement

0.028 0.016 0.042 7.89%

Ind 1 = T1 Adaptability→T1 Positive academic emotion→T2 Student engagement; Ind 2 = T1 Adaptability→T2 Positive academic emotion→T2 Student engagement;
Ind 3 = T1 Adaptability→T1 Negative academic emotion→T2 Student engagement; Ind 4 = T1 Adaptability→T2 Negative academic emotion→T2 Student engagement;
Ind 5 = T1 Adaptability→T1 Positive academic emotion→T2 Positive academic emotion→T2 Student engagement; Ind 6 = T1 Adaptability→T1 Negative academic
emotion→T2 Negative academic emotion→T2 Student engagement.

DISCUSSION

In the present study, a multiple mediating model was
tested to examine the relations among university students’
adaptability, positive and negative academic emotions, and
student engagement during the COVID-19 pandemic in China.
The results of this study suggest that adaptability can directly
affect student engagement, and it can also indirectly influence
student engagement through academic emotion.

Consistent with our expectations concerning the importance
of adaptability for student engagement, adaptability was found
to influence student engagement positively, supporting the
behavioral function of adaptability as a propensity that helps
individuals to adjust to the demands in their environment
(Martin et al., 2013). This result was in line with a previous
study (Susana et al., 2015) that showed that students who can
adjust to different situations and circumstances are more likely
to engage in learning activities. In the novel and challenging

situation for Chinese university students after the outbreak of
COVID-19, students who are higher in adaptability were better
to engage in sustained efforts to cope with new challenges,
keep track of their academic work, and adjust their behaviors
to manage new learning tasks. Importantly, the present study
suggests this level of adaptability positively predicted students’
levels of engagement, and thus may lead to different levels of
academic performance during COVID-19.

Moreover, our results also speak to the emotional function
of adaptability, as adaptability predicted student engagement
through academic emotion. Successfully adapting in an academic
domain can help students feel effective and capable of achieving
academic goals, perceive connections with teachers, and therefore
produce pleasant emotions and decrease unpleasant emotions
in learning (Rahman et al., 2009). We found that students who
were best able to adapt to the impact of COVID-19 experienced
more positive academic emotions. Positive academic emotions
like enjoyment can direct students to engage in academic tasks,
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which can improve their performance (e.g., Ketonen et al., 2016).
Pride is another positive academic emotion that can strengthen
students’ long-term motivation to pursue academic goals (Pekrun
et al., 2002; Schwarzer and Taubert, 2002). Most importantly,
students with positive academic emotions are more willing to
invest effort into learning, reaching higher levels of engagement
(King et al., 2015). Students’ level of adaptability further predicted
their negative emotions, and we found an even stronger impact
of adaptability on negative academic emotion than on positive
academic emotion. Previous research has identified that negative
academic emotions can narrow students’ cognitive scope by
making them focus on threats or failure, and in turn pull their
limited cognitive resources away from the academic tasks at hand
(Owens et al., 2012; Ouweneel et al., 2014).

There are some limitations to this study. Firstly, although
the current study is longitudinal, the interval between the two
time points was short, at only 2 weeks. Because it was unknown
how long the online learning changes due to COVID-19 would
last, the second survey was carried out 2 weeks after the first to
capture the dynamic development of students’ learning activities
during this time. Secondly, the participants were university
students in China, so although they came from more than
20 provinces of China, the generalizability to populations in
other cultures should be made with caution. Future research
should replicate this model in university students in other
regions of the world.

Another interesting future direction would be to examine how
university students’ health risk perceptions impact their academic
emotions and engagement. Both the antecedents (Commodari
et al., 2020) and the consequences (Ding et al., 2020) of health
risk perceptions during COVID-19 have been examined by recent
research. For example, Commodari and La Rosa (2020) examined
the relationship between COVID-19 health risk perceptions and
emotions among quarantined adolescents in Italy. They found
perceived susceptibility negatively predicted positive emotions
whereas fear of getting COVID-19 positively predicted negative
emotions. The present research suggests that positive and
negative emotions resulting from health risk perceptions may
impact students’ academic engagement. Future research should
further examine the role of students’ adaptability in responding
to information regarding risk in addition to adapting to changes
in the academic environment.

CONCLUSION

The present longitudinal study examined the behavioral
and emotional function of adaptability. The results suggest

that adaptability under COVID-19 directly increases student
engagement (behavioral perspective), and indirectly promotes
student engagement by enhancing positive academic emotion
and dampening negative academic emotions (emotional
perspective). This study provides an important preliminary
understanding of how university students’ adaptability
influences their academic engagement via academic emotions
under COVID-19. Thus, the present findings have relevance
to efforts to understand how to support students to
successfully navigate challenging environmental conditions
and promote effective adjustment to challenges, including
global pandemics.
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