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Editorial on the Research Topic
 Closure and Reopening of Schools and Universities During the COVID-19 Pandemic: Prevention and Control Measures, Support Strategies for Vulnerable Students and Psychosocial Needs



The pandemic event and the consequent lockdown in many countries of the world have raised new issues and, at the same time, stimulated the debate on essential aspects of educational psychology that need to be declined with a specific reference to COVID-19. According to the United Nations Educational, Scientific and Cultural Organization (UNESCO), school and university closures impacted over 90% of the world's student population. In many countries, governments have activated measures to maintain continuity of learning using different forms of distance learning. However, thanks to the introduction of vaccinations to contain the pandemic, schools and universities are starting to resume their activities, adopting varying degrees of strict measures to prevent and control the infection.

In this context, it is necessary to create a reflection on the reopening of schools and universities and on the most appropriate measures to be adopted to manage reopenings effectively, as well as on interventions to support situations of greater vulnerability. Therefore, it is important to focus on the aspects of prevention and promotion of good risk management behaviors, on support measures for the most vulnerable students such as those with special educational needs and disabilities, and on the psychosocial needs that a stressful event such as a pandemic can result in for students, families, and teachers.

The strong impact of the COVID-19 pandemic on the psychological well-being of university students worldwide was confirmed by several studies. In this regard, the study by Awoke et al., conducted on undergraduate health science students of Jimma University (Ethiopia), underlined that over one-third of the participants reported high perceived stress. Furthermore, Swiss university students also reported high levels of anxiety and depression, especially during the early stages of the pandemic, as shown in the study by Amendola et al. In particular, the authors found that older age, female gender, non-Swiss nationality, loneliness, and participants' concern about their health positively predicted anxiety. In contrast, resilience and social support negatively predicted anxiety.

The same finding is also confirmed by Wu et al.'s study of 14,769 Chinese university students. Specifically, the authors reported that the increases in anxiety and depression from pre-pandemic levels were associated with students' gender and the severity of the pandemic in the province where they resided. Finally, De Pasquale et al.'s studies emphasized that the pandemic's experience can be a risk factor for the emergence of problematic behaviors among Italian university students. In particular, the first study reported that anxiety significantly correlated with bulimic behavior, while depression correlated with impulsivity and binge eating behaviors (De Pasquale et al.). The second study confirmed that Italian university students also showed moderate trait and state anxiety, as well as moderate perceived vulnerability to disease (De Pasquale et al.). However, fear of COVID-19 and trait anxiety did not seem to predict the risk of smartphone addiction.

The study by Carpinelli et al. added an important contribution to the Research Topic by focusing on the pandemic experiences of Italian university students with disabilities and specific learning disabilities. The authors reported high levels of satisfaction with emergency remote teaching during the lockdown phase among these students. Furthermore, only 22% of them indicated that they were dissatisfied with the teaching method used.

These results confirm that the psychological well-being of university students should be carefully considered. Therefore, it is necessary to provide adequate crisis-oriented psychological services to support this specific population in addressing the uncertainty associated with the pandemic. In this regard, the brief research report by Rusch et al. is very interesting because it reports the experience of the University of Michigan that activated a school mental health implementation program (TRAILS) designed to improve youth access to evidence-based mental health services. In particular, this report examined the needs of school mental health professionals of the University of Michigan during the early months of the COVID-19 pandemic and how those needs contributed to improving programming and resources provided by the TRAILS program.

In addition, other studies have contributed to investigating some relevant variables associated with the psychological impact of the pandemic and the experience of distance learning among university students. First of all, learning strategies influence students' online learning satisfaction through academic emotions during the COVID-19 pandemic, as reported in the study by Wu et al.. Staller et al. underlined that morning-oriented, conscientious, and open students with low neuroticism seem to better cope with the changed learning situation due to vitality, self-efficacy, and partly their self-determined motivation. Furthermore, according to Zhang et al., adaptability and student engagement are significantly positively correlated with positive academic emotions and negatively correlated with negative ones. As underlined by Wang et al., digital competence is another crucial variable to consider because it indirectly affected academic burnout through its effect on cognitive load and showed a great positive influence on student engagement. The study by Zeng et al. explored the impact of post-traumatic growth on college students' creativity during the COVID-19 pandemic. In this regard, the authors reported that post-traumatic growth affected creativity directly and indirectly through self-efficacy. This association was stronger when the incidence of deliberate rumination was low. According to these findings, the adverse effects of the COVID-19 pandemic can be alleviated through positive psychological interventions on university students to promote these dimensions.

Finally, the interesting contribution by Zhang and Huang focuses on a more specific aspect, namely the impact of the entrepreneurial environment on entrepreneurial self-efficacy and intentions of college students in the post-pandemic era. The authors reported that the factors influencing the entrepreneurial choice of college students included gender, entrepreneurial family history, major, and educational background. Furthermore, entrepreneurial self-efficacy can significantly mediate the impact caused by the post-pandemic entrepreneurial environment on entrepreneurial intentions.

In conclusion, the educational impact of an extraordinary and unexpected event such as the COVID-19 pandemic needs to be deeply investigated. Future studies will have to explore this topic further, especially in light of the reopening of schools and universities, to adapt the organization of teaching and academic life according to students' new needs and experiences.
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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.
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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 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 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 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).



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).


TABLE 1. Descriptive statistics of all study variables (n = 1119).

[image: Table 1]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 (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).


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


[image: image]

FIGURE 1. Multiple-mediating test of adaptability, academic emotions, and student engagement.



TABLE 3. Regression analysis of variable relationships (n = 1119).

[image: Table 3]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]).


TABLE 4. Mediation effects test.
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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, 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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Objective: The COVID-19 pandemic and government measures implemented to counter the spread of the infection may be a major stressor affecting the psychological health of university students. This study aimed to explore how anxiety symptoms changed during the pandemic.

Methods: 676 students (76% females) at Zurich University of Applied Sciences participated in the first (T0) and second (T1) survey waves. Anxiety symptoms were assessed using the Generalized Anxiety Disorder-Scale-7 (GAD-7). Risk and protective factors (e.g., COVID-19-related variables) were examined.

Results: GAD-7 scores decreased significantly from T0 to T1 (mean change: −0.446, SE = 0.132, 95% CI: −0.706, −0.186, t = −3.371, df = 659, p = 0.001). Participants with moderate-to-severe anxiety score were 20.2 and 15.6% at T0 and T1, respectively. The following positively predicted anxiety: older age, female gender, non-Swiss nationality, loneliness, participants’ concern about their own health, and interaction between time and participants’ concern about their own health. Resilience and social support negatively predicted anxiety.

Conclusions: Our findings provide information for public health measures and psychological interventions supporting the mental health of university students during the COVID-19 emergency.

Keywords: anxiety, longitudinal, lockdown, coronavirus, COVID-19 pandemic, linear mixed model


INTRODUCTION

On March 13, 2020, to contain the spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which causes coronavirus disease 2019 (COVID-19), and protect the population, the Swiss government (Federal Council, 2020) canceled face-to-face educational activities, banned all events involving more than 100 people, decided to partially close its borders, and implemented border controls. The government subsequently banned non-essential retail commercial activities and gatherings of more than 5 people. Based on health monitoring of the spread of COVID-19 within Switzerland, 1,103,149 tests for COVID-19 confirmed 44,592 cases from the beginning of the outbreak up to September 7, 2020. Figure 1 shows the trend of the COVID-19 pandemic in Switzerland from February 25 to September 7, 2020. On April 3, there were 20,505 confirmed cases and 666 deaths due to COVID-19 in Switzerland. The cumulative number of cases and deaths over the previous week (i.e., from March 28 to April 3) were 6,429 and 366, respectively. On April 30, confirmed COVID-19 cases and deaths were 29,705 and 1,754, respectively. Confirmed COVID-19 cases and deaths over the previous week were 811 and 155, respectively (i.e., from April 23 to April 30).
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FIGURE 1. National epidemic trend of the daily number of: (A) People testing positive for SARS-Cov-2, and (B) Deaths due to COVID-19 in Switzerland from February 25–September 7, 2020.


Sudden or unexpected stressful and potentially dangerous natural events can cause an increase in mental distress in adults (McLaughlin et al., 2010). Previous studies showed increased levels of psychological distress (e.g., anxiety, anger) during isolation for Middle East Respiratory Syndrome (MERS) (Jeong et al., 2016) and during the outbreak of novel swine-origin influenza A (H1N1) (Jones and Salathé, 2009). Moreover, anxiety levels closely mirrored the daily number of new cases during the 2003 outbreak of severe acute respiratory syndrome (SARS) in Hong Kong (Leung et al., 2005).

The adaptive function of the normal anxiety response is to prepare the individual to detect and cope with threats or danger (Bateson et al., 2011). Genetic, psychosocial, and environmental factors influence the propensity and persistence of the anxiety response and the emergence of clinical anxiety (Hettema et al., 2005; Bergstrom and Meacham, 2016; Fullana et al., 2020; Zimmermann et al., 2020b). Stressful events represent an important risk factors for the emergence of anxiety symptoms and difficulties in regulating negative emotions (Anyan et al., 2017; Ding et al., 2020; Schneider et al., 2020). Furthermore, feelings of loneliness, intolerance of uncertainty, worry and fear generalization are related to symptoms of anxiety (Dar et al., 2017; Hamm, 2019; Lauriola et al., 2019; Stegmann et al., 2019; Danneel et al., 2020). Recent studies showed that 29 and 24% of the general population reported moderate-to-severe symptoms of anxiety during the initial outbreak of COVID-19 in China (Wang et al., 2020) and the United Kingdom (Fancourt et al., 2020), respectively. The percentages of moderate-to-severe anxiety in those countries were lower before the COVID-19 pandemic (Huang et al., 2019; Giebel et al., 2020). Importantly, recent findings raise concern for the mental health of university students. In Jordan, Naser et al. (2020) looked at depression and anxiety and observed a higher prevalence of anxiety among university students (38 and 21%, respectively) than among healthcare professionals (21 and 11%) and among university students than in the general population (16 and 9%). Naser et al. see a possible explanation for these results in students’ major concerns about the impact of the pandemic on their university education and performance. An increase in symptoms of anxiety has also been registered among Chinese and Greek university students (Kaparounaki et al., 2020; Wang and Zhao, 2020).

Although the acute impact of the pandemic on students’ psychological well-being has been confirmed in the literature, most of the available studies are cross-sectional. To date, few longitudinal studies have explored symptoms of anxiety among university students during the COVID-19 pandemic. Findings on changes in anxiety levels are mixed. One study (Li et al., 2020) observed a decrease in symptoms of anxiety and depression after 2 weeks of confinement measures to minimize spread of the coronavirus, whereas two studies (Elmer et al., 2020; Zimmermann et al., 2020a) indicated an increase in the severity of anxiety.

In light of the above, the first aim of the present study was to increase knowledge on the course of symptoms of anxiety in Swiss university students during the COVID-19 outbreak. This issue deserves more attention, as previous studies found close relationships between psychological distress, poor academic performance, and career outcomes (Tartas et al., 2011; Raskind et al., 2019). Moreover, symptoms of anxiety can lead to later adverse mental health outcomes and reduced quality of life (Fichter et al., 2010; Kasteenpohja et al., 2018). We hypothesized that anxiety symptoms in Swiss university students were higher when daily COVID-19 cases and deaths were constantly increasing (i.e., at T0) than when they were decreasing (i.e., at T1). The second aim of our study was to explore a wide range of individual and contextual factors to identify risk and protective factors in anxiety during the pandemic.



MATERIALS AND METHODS


Participants and Procedure

Students at the Zurich University of Applied Sciences (ZHAW) (N = 13,500) in Switzerland were invited to participate in a web survey exploring the impact of the COVID-19 pandemic on students’ psychophysical health. In the present study, we report the results of the analysis of responses concerning impact on mental health by university students who participated at both the first (T0) and second (T1) wave (N = 676). The surveys lasted about 20–25 min and ran for a total of 7 working days (i.e., from April 3–14, 2020 for the first wave; from April 30 to May 11, 2020 for the second wave).

Methods and anxiety symptoms at baseline have been published in detail in Dratva et al. (2020). The study sample involved students (N = 2,429) from all ZHAW faculties despite students from the school of health professions and social work were slightly overrepresented (35 and 31% of the total sample at baseline, respectively) (Dratva et al., 2020). Furthermore, a total of 70% were female students and the median age was 25 years (interquartile range 23–28) (Dratva et al., 2020).

Participants’ informed consent was obtained before starting the survey. Anonymity of participants was ensured by asking them to generate a personal code at the start of the web survey for the merging of follow-up survey data. The study was approved by both the local cantonal ethics committee (BASEC-Nr. Req-2020-00326) and the ZHAW data protection officer.



Measures

Sociodemographic and COVID-19-related variables. Participants provided sociodemographic information at T0, including age, gender, degree program (i.e., BSc or MSc), social status of parents at student age 16 years, and nationality.

A set of questions on COVID-19 related concerns and students’ life was partly specifically developed for this target group and their context and partly adapted from previous studies (Essadek and Rabeyron, 2020; Sotomo, 2020; Wathelet et al., 2020). The questions specifically designed for this study was developed by the authors representing researchers, lecturers and students. Five students of different faculties piloted the questionnaire reporting any technical and content issues.

Students were asked at T0 and T1 about the effects of the COVID-19 pandemic and the public health measures on their student and everyday life. They were asked to agree or not agree with statements by responding on a 5-point Likert scale ranging from 1 (completely disagree) to 5 (completely agree). Students’ worry about semester completion and a feeling of loneliness in everyday life were explored (i.e., “I am worried about my semester completion” and “I am lonely,” respectively). Responses were then dichotomized as 0 (i.e., I disagree completely, I tend to disagree, neutral or partially disagree and partially agree, not relevant) and 1 (i.e., I tend to agree, I completely agree).

We assessed the concerns that students had about themselves or their family (parents, siblings, grandparents, their own child/child of partner, other relatives) in the context of COVID-19 at T0 and T1. Response options for the question, “Are you concerned about your own health in the context of the pandemic?” (and “Are you concerned about your [family member] health in the context of the pandemic?”) were 1 (I have no concerns), 2 (some concerns), 3 (big concerns), and not relevant. A question about concerns about their family members’ (omitting their child/child of partner) financial situation was also presented in the same manner. Responses were dichotomized as 0 (I have no concern, I have some concerns, not relevant) and 1 (I have big concerns) for concern for their own health, for significant others’ health, and for family members’ financial situation.

Finally, students’ symptoms and testing for COVID-19 were assessed using the following statements with dichotomous response options (no, yes) at T0 and T1: “Have you had symptoms in the past 4 weeks that would be compatible with a COVID-19 infection? For example, cough (usually dry), sore throat, shortness of breath, and fever, muscle pain”; “Have you had a COVID-19 test in the past 4 weeks?”; “Have you tested positive for COVID-19?”.

Alcohol and marijuana consumption (Hibell et al., 2009). Participants were asked about binge drinking behavior at T0, i.e., how many times (if any) they had drunk 5 or more units of alcohol on one occasion during the past 30 days [i.e., one unit is a glass of beer (about 0.5 L) or a glass of wine/sparkling wine (about 0.2 L) or a bottle of alcopop (about 0.33 L) or a glass of spirits (about 0.04 L)]. Participants responded on a 6-point Likert scale ranging from 1 (never) to 6 (10 or more times). The answer was dichotomized as 0 (never) and 1 (at least once).

Marijuana consumption in the past 30 days was also explored at T0 (adapted from Hibell et al., 2009). Participants responded on a 9-point Likert scale ranging from 1 (I do not use it) to 9 (10 or more times). The answer was dichotomized as 0 (no use) and 1 (at least once).

The Oslo Social Support Scale (OSSS-3) (Dalgard, 1996) is a short questionnaire to explore social support through three items on the number of close confidants, sense of concern or interest from other people, and relationship to neighbors (Kocalevent et al., 2018). High values represent strong levels of social support. In the present study, Cronbach’s alpha was 0.53.

The Brief Resilient Coping Scale (BRCS) (Sinclair and Wallston, 2004) is a brief self-report questionnaire that assesses resilient coping conceptualized as the tendency to cope with stress in a highly adaptive manner. It comprises four items. Participants respond on a 5-point Likert scale (from 1 (does not describes me at all) to 5 (describes me very well). The total score varies between 4 to 20, with higher scores indicating higher resilience. In the present study, Cronbach’s alpha was 0.59.

The Generalized Anxiety Disorder-Scale-7 (GAD-7) (Spitzer et al., 2006) is a self-report questionnaire that explores the anxiety level as experienced by participants in the last 2 weeks. Anxiety symptoms were investigated at T0 and T1. The GAD-7 includes seven items to be rated on a 4-point Likert scale 0 (not at all) to 3 (nearly every day). The total score ranges from 0 to 21, with higher scores indicating higher levels of anxiety. Furthermore, the resulting score could be categorized into four levels of anxiety: minimal (0–4), mild (5–9), moderate (10–14) and severe (15–21). In the present study, Cronbach’s alpha was 0.86 at T0 and 0.88 at T1.



Statistical Analyses

Descriptive statistics (i.e., frequencies, prevalence, mean, standard deviation) were applied to evaluate the characteristics of the sample. Univariate analysis of variance (ANOVA) and Chi-square test of independence were used to investigate differences according to gender. Cramer’s V was used to express effect size in the latter analyses.

Mean-level stability was analyzed with paired samples T-tests and differential stability with Pearson correlations between baseline (T0) and follow-up (T1) anxiety scores. We used linear mixed models (LMMs) to examine changes in anxiety symptoms over time and the associations between anxiety and a set of time-constant covariates (i.e., predictors measured at baseline T0: age, gender, degree program, social status of parents, nationality, social support, resilient coping, binge drinking, marijuana use) as well as a set of time-varying covariates (i.e., measured at T0 and T1: worry about completing the semester, feeling of loneliness, concern for their own health, concern for family members’ health, and concern for family members’ financial situation, COVID-19 symptoms). The continuous outcome model included a random (subject−specific) intercept and an autoregressive model of order 1 for the residuals within participants using maximum likelihood estimates of parameters. All continuous predictor variables were mean-centered before they were entered into the LMMs.

Initially, all predictors of anxiety symptoms were fitted separately; in the final model, all measures were fitted jointly to determine the unique relevance of predictors after accounting for the influence of all other predictors. Estimated marginal mean scores and standard error were reported examining the significant effect of interaction terms.

All data were analyzed using SPSS Version 25. P values <0.05 were considered statistically significant.



RESULTS

Table 1 reports the sociodemographic, COVID-19-related, and psychosocial characteristics of the study population; 76% (n = 514) of the sample participants were women.


TABLE 1. Sample’s characteristics at the first (T0) and second wave (T1).
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COVID-19-Related Factors

At T0, 18.9% (n = 128) of participants had symptoms in the past 4 weeks compatible with COVID-19 infection, 1.9% (n = 13) had a COVID-19 test, and two participants tested positive for the disease. At T1, 8.9% (n = 60) of participants had symptoms in the past 4 weeks compatible with COVID-19 infection, 1.6% (n = 11) had a COVID-19 test, and one participant tested positive for the disease.

Regarding the effect of the COVID-19 pandemic on the students’ academic life, almost half (45.6%, n = 308) of the sample felt worried about completing the semester at T0 and more than half (61.4%, n = 415) at T1. A significant gender difference was detected only at T1 (χ2 = 5.59, df = 1, p = 0.018, Cramer’s V = 0.091). More women (63.8%, standardized residual = 0.7) reported worry about completing the semester than men (53.4%, standardized residual = −1.3). Furthermore, about a third (T0: 30%, n = 203; T1: 29.7%, n = 201) reported feeling lonely in everyday life, with gender difference only at T0 (χ2 = 8.83, df = 1, p = 0.003, Cramer’s V = 0.115). More men (40.0%, standardized residual = 2.2) than women (27.6%, standardized residual = −1.2) experienced loneliness at baseline.

A small percentage (T0: 2.4%, n = 16; T1: 2.2%, n = 15) of the study population showed high concern for their own health. 44.4% (n = 300) and 37.1% (n = 251) of the students reported to be worried about the health of family members at T0 and T1, respectively. Health concern for family members was associated with gender at both T0 (χ2 = 13.96, df = 1, p < 0.001, Cramer’s V = 0.144) and T1 (χ2 = 13.78, df = 1, p < 0.001, Cramer’s V = 0.143). More women (T0: 48.4%, standardized residual = 1.4; T1: 41.1%, standardized residual = 1.4) than men (T0: 31.7%, standardized residual = −2.4; T1: 24.8%, standardized residual = −2.6) were worried about the health of family members.

Furthermore, 18.5% (n = 125) and 13.9% (n = 94) of the students reported being worried about the financial situation of family members at T0 and T1, respectively.

Binge drinking and marijuana consumption (i.e., at least on one occasion) was reported by 21.6 and 9.6% of the students, respectively, during the past month at T0. Only binge drinking was associated with gender (χ2 = 19.52, df = 1, p < 0.001, Cramer’s V = 0.193). More men (43%, standardized residual = 3.3) than women (22.9%, standardized residual = −1.9) showed binge drinking behavior.



Symptoms of Anxiety: Risk and Protective Factors

Table 2 shows the prevalence of anxiety levels according to cut-off scores provided by the authors of the GAD-7. Participants with moderate-to-severe anxiety score decreased from 20.2% (n = 133) to 15.6% (n = 104) over the 1-month period.


TABLE 2. Prevalence of anxiety levels at the first (T0) and second wave (T1).
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Nearly all factors were found to individually predict symptoms of anxiety when fitted separately, except for pursued degree, binge drinking and marijuana use during the past 30 days, and having had symptoms compatible with COVID-19 infection (Table 3, Model 1). A significant effect of time was found for anxiety symptom severity. GAD-7 scores decreased significantly from T0 to T1 (mean change: −0.446, SE = 0.132, 95% CI of the difference: −0.706, −0.186, t = −3.371, df = 659, p = 0.001). Furthermore, the interaction effect of Time ∗ participants’ Health concern for their own health was statistically significant. Specifically, Figure 2A shows that symptoms of anxiety were stable or decreased slightly in participants with no or some concern about their own health over the 1-month period (M = 6.27, SE = 0.17 at T0; M = 5.75, SE = 0.17 at T1), whereas symptoms of participants who reported high health concern increased (M = 7.49, SE = 0.81 at T0; M = 11.06, SE = 0.86 at T1).


TABLE 3. Estimated fixed effects of individual and contextual predictors of anxiety symptoms.
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FIGURE 2. Estimated marginal mean scores at the Generalized Anxiety Scale - 7 as predicted by the interaction term Time * participant’s Concern for their own health in: (A) Unadjusted Model 1, and (B) Adjusted Model 2. Error bars represent the 95% confidence intervals.


When all factors were then jointly modeled (Table 3, Model 2), the effect of time, social status of parents, worry about completing the semester, and participants’ health and financial concerns for family members on anxiety symptoms became statistically non-significant. However, social status (p = 0.055) and binge drinking (p = 0.074) were borderline significant (Bland, 2015), indicating that a higher social status of parents at student age 16 years was associated with lower anxiety scores and that binge drinking was associated with higher anxiety scores. An older age, female gender, nationality other than Swiss, feeling of loneliness, and participants’ concern for their own health significantly predicted higher symptoms of anxiety. On the other hand, resilient coping and social support were protective factors for symptoms of anxiety. Finally, the interaction effect of Time ∗ participants’ Health concern for their own health remained statistically significant. Namely, symptoms of anxiety were stable in participants with no or some concern for their own health over the 1-month period (M = 6.15, SE = 0.16 at T0; M = 5.90, SE = 0.16 at T1) and increased in participants with high health concern (M = 6.05, SE = 0.95 at T0; M = 11.85, SE = 1.01 at T1) (Figure 2B).



DISCUSSION

Our study, to our knowledge one of few longitudinal studies on anxiety in university students during the COVID-19 pandemic, indicates a decrease in anxiety symptoms with time and decreasing population infection rates. However, we see heterogenous trends in individuals’ concern for their own heath in the pandemic.

In the first wave, considering the GAD-7 cut-off, 20.2% of students reported moderate-to-severe anxiety. This result is in line with previous studies (Chi et al., 2020; Naser et al., 2020; Perz et al., 2020; Savitsky et al., 2020; Wang and Zhao, 2020; Zhang et al., 2020) that found high levels of symptoms of anxiety among university students during the COVID-19 pandemic. The prevalence of moderate-to-severe anxiety among our sample of participants decreased to 15.6% at the second wave (i.e., after 1 month).

The findings of this present study reveal a significant effect of time on anxiety symptom severity. Anxiety symptoms decreased 0.45 points according to the GAD-7 mean scores between the first and second wave, which supports our first hypothesis. This finding is consistent with that of a study conducted in China (Li et al., 2020). However, two studies observed an increase in symptoms of anxiety (Elmer et al., 2020; Zimmermann et al., 2020a). The differences in the studies’ results could be explained by the timing of the data collection periods and the respective trends of the COVID-19 infection. In particular, Elmer et al. (2020) observed an increase of anxiety during the COVID-19 emergency (i.e., April 2020) compared to pre-emergency levels (i.e., April and September 2019). Zimmermann et al. (2020a) found an increase in anxiety symptoms simultaneously with a consistent daily increase in the number of new infections and deaths from COVID-19 in the United States. In contrast, Li et al. (2020) as well as the present study found a decrease in anxiety symptoms that corresponds with a decline in the number of the newly infected and the number of deaths. These results are in line with the prediction that if the probability of incurring threats to survival increases (i.e., spread of the COVID-19 infection), the severity of anxiety symptoms increases (Bateson et al., 2011).

Importantly, mean GAD-7 scores (at both T0 and T1) among our sample of participants as well as in another Swiss sample (Elmer et al., 2020) were lower than those observed in other two studies using the same measure of anxiety among university and college students during the COVID-19 pandemic (Liu et al., 2020; Perz et al., 2020; Savitsky et al., 2020; Zimmermann et al., 2020a). Biological, psychological, and cultural factors influence the phenomenological presentation and clinical severity of anxiety (Kirmayer et al., 1995; Hettema et al., 2005; Heinrichs et al., 2006; Bergstrom and Meacham, 2016; Fullana et al., 2020; Zimmermann et al., 2020b). The difference in GAD-7 mean scores outlined here may also be related to the country-specific quarantine measures. Cross-cultural studies are needed to further examine this important issue, with its implications for public health measures and health.

From a broader mental health perspective, it would be highly informative to compare our findings with those observed among samples of participants of other countries that were similarly affected by the COVID-19 pandemic. This comparison would improve our understanding of the link between the spread and consequences of the infection in the territory and the changes in psychological health of the population. Findings of a recent study showed that Austria, Switzerland and Portugal experienced a similar low effect of the pandemic on overall deaths between January and May 2020 while a medium-to-high effect was shown for France, Netherlands, Sweden (medium effect), Belgium, Italy, Scotland, Spain, England and Wales (high effect) (Kontis et al., 2020). To date, however, longitudinal studies exploring changes in symptoms of anxiety or mental health among students or general populations are lacking both in Austria and Portugal.

Linear mixed model analysis highlighted different personal and contextual factors associated with the severity of anxiety symptoms during the spread of COVID-19 in Switzerland. Regarding sociodemographic factors, in line with the findings of Li et al.’s (2020) study, we found that an older age was positively associated with symptoms of anxiety among Swiss university students. However, in contrast to the results highlighted by Li et al., we did not observe an effect of the type of the university degree program attended (i.e., Bachelor’s or Master’s degree program) on symptoms of anxiety. A possible explanation for our finding is that older university students may be more concerned that the outbreak could delay their academic career and entry into the labor market or negatively affect their own financial situation, regardless the type of the degree pursued. Elmer et al. (2020) found that students’ worries about their own future career positively predicted anxiety symptoms.

Female gender was also associated with a higher risk of anxiety. This result is in line with some previous studies conducted during the COVID-19 pandemic (Elmer et al., 2020; Naser et al., 2020; Wang and Zhao, 2020), although other studies did not find a gender effect on anxiety (Cao et al., 2020; Li et al., 2020; Zimmermann et al., 2020a). In particular, women compared to men are more likely to suffer from anxiety due to differences in risk and protective factors and in clinical presentation (Toufexis et al., 2006; Baxter et al., 2013; Christiansen, 2015).

University students of non-Swiss nationality (e.g., international students, students whose parents do not have Swiss citizenship) were also at increased risk of anxiety during the pandemic. However, Savitsky et al. (2020) did not find evidence for this association. One possible explanation for our finding is that non-Swiss students are not together with their family and other close people who can provide security and support. A second possible reason is related to the concepts of familiarity and “non-territory” (Price, 2003). International students, currently living away from home, may perceive greater insecurity that is linked to the unfamiliarity of the surrounding environment. Finally, some students probably had concerns about relatives living in countries with a high incidence of COVID-19 cases and deaths. Our finding suggests that the impact of the COVID-19 emergency on the mental health of students of non-Swiss nationality (e.g., international students) should be monitored and addressed, and it requires additional research.

In this study, COVID-19-related factors, namely, participants’ concern for the health and financial situation of family members or friends (in the unadjusted model), feeling of loneliness, and concern for their own health (in the final adjusted model), predicted higher symptoms of anxiety among Swiss university students during the pandemic. Moreover, participants who reported high concern for their own health at T0 scored higher on anxiety at T1 compared to participants who were not worried about their own health. These findings are in line with previous studies (McIntyre et al., 2018; Cao et al., 2020; Li et al., 2020; Liu et al., 2020; Naser et al., 2020). Students were more worried about the health of family members than about their own health, as has been previously suggested (Maaravi and Heller, 2020). Further, students’ worry about the health of family members was higher than their concern about family members’ financial situation. Our findings have clinical implications; treatment of students’ anxiety should consider the role of the pandemic-related concern about health and finances in predicting the severity of anxiety symptoms.

Finally, social support and resilient coping negatively predicted university students’ symptoms of anxiety. These findings are consistent with previous studies (Cao et al., 2020; Chi et al., 2020; Liu et al., 2020) and have implications for public health measures during states of emergency. Interventions should be implemented to boost the ability of university students to face stressful situations in an adaptive manner as well as to provide them with social support. It is best to implement the interventions before a crisis occurs, in the sense of preventive measures. As public health and safety measures during pandemics might limit personal meetings with professionals, it is important to ensure that students have the possibility and the infrastructures to take advantage of counseling or psychotherapy interventions.

The findings of this study should be interpreted while keeping some limitations in mind. The use of self-report measures could have increased the risk of social desirability response bias affecting the results. At the same time, the decrease in symptoms of anxiety could be due in part to repeated administration of the self-report measure. Finally, an imbalance between the number of men and women participating in this study was present. Gender imbalance is not uncommon in questionnaire studies. A possible explanation is related to an “interest” bias: students from ZHAW faculties with a high percentage of women (Health Sciences, Psychology and Economics faculties) who were potentially more interested in health-related subjects were more likely to participate (lower response rates from students of Engineering, Life Sciences, Facility Management faculties). Therefore, there are some limitations in the generalizability of the results to the entire ZHAW student population. Further caution must be taken regarding the generalizability of our findings to the broader population of Swiss university students.

Despite these limitations, our study demonstrates the change in symptoms of anxiety and contributes new evidence on the role of individual and contextual factors in predicting anxiety over a 1-month period during the COVID-19 pandemic. These findings can be used to inform both public health measures and psychological treatment supporting psychological well-being of university students during public health emergencies.
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Background: The rapid spread of COVID-19 infection has led countries across the globe to take various measures to contain the outbreak, including the closure of Universities. Forcing University students to stay at home has created enormous stress and uncertainty in their daily life.

Objective: This study aimed to assess the perceived stress and coping strategies among undergraduate health science students of Jimma University amid the COVID-19 outbreak.

Materials and methods: An online cross-sectional survey was conducted involving 337 undergraduate health science students from August to September 5, 2020. The perceived stress scale (PSS)-10 and Brief-COPE scale were used to assess the level of stress and coping strategies, respectively. Statistical Package for Social Science (SPSS) Version 22 was employed for data analysis. Logistic regression was conducted to identify predictors of high perceived stress.

Results: The overall mean [±standard deviation (SD)] age of the participants was 22.88 (±1.78) years. The mean (±SD) PSS score was 22.16 (±1.41), and high perceived stress was reported in 121 (35.9%) participants. The overall mean (±SD) coping score was 72.34 (±12.31), and approach coping was the predominantly used strategy for coping with stress. Personal perception of being stressed by the daily number of COVID-19 cases/deaths in Ethiopia (AOR = 4.61, p < 0.01), rare online talk/chat with friends (AOR = 4.07, p = 0.01), presence of confusion due to the inconsistent strategies developed by the health/government authorities in view of the scientific recommendations (AOR = 2.22, p = 0.01), perception of self/family members being at risk of getting sick (AOR = 0.53, p = 0.03), decreased household income following the COVID-19 pandemic (AOR = 3.92, p = 0.01), practicing denial (AOR = 1.34, p < 0.01), self-blame (AOR = 1.23, p = 0.02), planning (AOR = 1.28, p = 0.01), and religion (AOR = 1.41, p < 0.01) as means of coping with stress were associated with high perceived stress.

Conclusion: Over one-third of the participants had a high level of perceived stress, and the majority of them were practicing effective means of coping with stress. The authors recommend that the hosting University in collaboration with the concerned bodies develop innovative strategies to improve the psychological well-being of the students.

Keywords: perceived level of stress, brief-COPE, associated factors, COVID-19 pandemic, students, Ethiopia


INTRODUCTION

As of the second half of January 2021, over 98 million COVID-19 infections were recorded globally claiming the lives of over 2.1 million people (Medicine, 2020). In response to the expeditious increase in the number of COVID-19 infections and the World Health Organization‘s declaration of the infection as a pandemic (WHO, 2020b), governments across the world implemented early wide-ranging control measures to mitigate its spread and impact. The measures taken included travel/transportation bans from specific locations, closures of selected institutions and borders, quarantine, self-isolation, and social distancing measures (ACAPS, 2020).

Though the measures adopted to contain the COVID-19 infection were justifiable, the measures greatly impacted the psychosocial, economic, and political aspects of the population across the globe (Bank, 2020; WHO, 2020a). The fear of exposure to infection, subsequent risk of infecting family members and loved ones, prolonged quarantine, fear of relative's death, and concerns about educational progression and other fears have grown tremendously. Thus, COVID-19 has the potential to leave a devastating mark on the psyche of the people, including students across the world (Mohammed et al., 2020; WHO, 2020a).

With the spread of the COVID-19 infection, more than 1.5 billion students and young people across the planet were forced to stay at home due to the closure of schools and Universities, leading to enormous anxiety and uncertainty (Husain, 2020; UNESCO, 2020). Social distancing measures and cessation of face-to-face teaching at higher educational institutes put students in an altogether new position without a well-defined estimate of how long it will last, compromising their daily life (IESALC, 2020). University and college students are especially prone to feelings of loneliness, and they experience higher rates of anxiety and depression compared to the general population (Rahman et al., 2012; Diehl et al., 2018). During the era of COVID-19, due to social isolation, uncertainty, and abrupt transitions, students are prone to further worsening of these feelings (Psychiatry, 2020).

Looking at the experiences of the world, the Ethiopian government took multiple measures, such as closure of schools and restricting large gatherings and movements of people. Additionally, the government adopted WHO's basic measures to reduce transmission of COVID-19 including washing hands frequently using soap, maintaining social distancing, staying informed and following advice given by your healthcare provider, and staying at home if you begin to feel sick. These measures were communicated to the general public through various media platforms (Baye, 2020; Hailu, 2020).

Numerous worldwide studies were conducted to assess the level of perceived stress among University students before the COVID-19 pandemic (Shah et al., 2010; Borjalilu et al., 2015; Ahmed and Prashantha, 2018; Gazzaz et al., 2018; Al-Qahtani and Alsubaie, 2020; Karyotaki et al., 2020; Tariq et al., 2020), but only limited studies were conducted on the same issue during the COVID-19 outbreak. The available studies reported a high perceived stress level for students ranging from 12.6 to 30.2% during the current pandemic (AlAteeq et al., 2020; Pedrozo-Pupo et al., 2020; Sheroun et al., 2020). A study from China revealed that ~25% of the study population experiencing anxiety symptoms, which were positively correlated with increased concerns about academic delays, economic effects of the pandemic, and impacts on daily life (Cao et al., 2020). In Ethiopia, it is estimated that the prevalence of anxiety and depression symptoms has tripled from pre-outbreak estimates (Monitor, 2020). A previous study in Ethiopia revealed that high perceived stress was apparent in more than half of healthcare providers (51.6%) (Chekole et al., 2020), and another study involving University students reported stress in 32.5% of the participants (Aylie et al., 2020).

Medical students experience more stress compared to students of other subjects (Kebede et al., 2019; Olum et al., 2020; Worku et al., 2020). In Ethiopia, age, class, study year, practical attachment, poor/low social support, having stressful life events, financial problems, and thinking about future career expectations were identified as factors related to perceived stress among health science students (Kebede et al., 2019; Worku et al., 2020). On top of pre-existing factors, the unprecedented disruptions in health education and other activities due to the COVID-19 outbreak (Alsoufi et al., 2020) is expected to further affect the mental health of these students. Thus, students had to cope with their own fears, stresses, and insecurity. The way of coping with a stressful event, like the COVID-19 crisis, affects physical health, medical conditions, and emotional well-being either positively or negatively (CDC, 2020). Despite the recent reopening of face-to-face University education, no research has assessed the perceived stress levels and coping strategies of University students during the COVID-19 pandemic in Ethiopia. Therefore, the current study aimed to explore the perceived stress level, associated factors, and stress coping strategies used among health science students of Jimma University amid the COVID 19 outbreak. The hypothesis of this research is that COVID-19-related events increase the risk of high perceived stress level and change stress coping strategies.



MATERIALS AND METHODS


Study Design and Setting

A cross-sectional online surveillance study was conducted at Jimma University from August to September 5, 2020. Jimma University is one of the well-known Universities in Ethiopia, located in the southwest part of the country. It has six colleges and four institutes, one of which is the Institute of Health Sciences (University, 2020), which includes the department of Anesthesia, School of Nursing and Midwifery (Generic Nursing, Generic Midwifery, Operational Theater Nursing, Neonatal Nursing), School of Environmental Health, School of Pharmacy, and School of Laboratory Technology.



Participants


Eligibility Criteria

All undergraduate health science students of Jimma University who were willing and able to respond to online questionnaires were included in the study. A total of 337 health science students participated in the study.




Variables


Independent Variables

Sociodemographic variables (age, sex, residence, living with your parents or family, family size, marital status, field of study, academic year, and household average monthly income), COVID-19-related experience variables, and variables related to measures taken for the prevention of COVID-19.



Dependent Variables

Perceived stress level and coping approaches to stress.




Sample Size and Sampling Technique

The sample size was calculated using Open-Epi version 2 with consideration of a 5% margin of error, 95% confidence interval, a 50% prevalence of perceived stress associated with the COVID-19 outbreak, and a 1,528 population size. Adding a non-response rate of 10%, the final sample size was 337 students. The participants were recruited by a non-probability sampling technique (a combination of purposive and snowball sampling techniques).



Data Collection Instrument and Process

The surveillance questionnaire was developed on Google Forms following the review of different kinds of literature. The questionnaire has five sections; sociodemographic characteristics, COVID-19-related experience, WHO precautionary measures, perceived stress scale (PSS-10), and Brief-COPE scale (see Supplementary Data for the collection format).

The perceived stress scale (PSS)-10 (Program, 2020) is the most widely used and validated psychological instrument for measuring the perception of stress and it has also been validated in Ethiopian University students (Manzar et al., 2019). The PSS-10 includes direct queries about current levels of experienced stress. The questions in the PSS ask about the feelings and thoughts of the last month. In each case, respondents are asked how often they felt a certain way. For instance, “In the last month, how often have you been upset because of something that happened unexpectedly?,” “In the last month, how often have you felt that you were unable to control the important things in your life?,” etc.

Each item provides five response options: (i.e., 0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often). PSS scores were obtained by reversing responses (0 = 4, 1 = 3, 2 = 2, 3 = 1, & 4 = 0) to the four positively stated items (4, 5, 7, and 8). Total scores were obtained by summing all the scale items with a total score range between 0 and 40. In this study, PSS-10 scores equal to or higher than 25 were deemed as high perceived stress, while scores <25 were considered as low perceived stress associated with COVID-19 (Pedrozo-Pupo et al., 2020).


Brief-COPE Strategy Scale

The Brief-COPE (NovoPsych, 2020) scale is a 28-item self-report questionnaire designed to measure effective and ineffective ways to cope with a stressful life event. To list some, “I've been turning to work or other activities to take my mind off things,” “I've been concentrating my efforts on doing something about the situation I'm in,” etc. Each question has a 4-point Likert item from “I haven't been doing this at all” to “I've been doing this a lot” (1 = I haven't been doing this at all, 2 = I've been doing this a little bit, 3 = I've been doing this a medium amount, 4 = I've been doing this a lot). The tool has been used in a previous study in Ethiopia (Telake Azale et al., 2018). The term “coping” is defined broadly as an effort used to minimize distress associated with negative life experiences. The coping approaches are broadly categorized as avoidant coping, approach coping, and neither/or, with each category containing subscales.

1. Avoidant coping: characterized by the subscales of denial, substance use, venting, behavioral disengagement, self-distraction, and self-blame. Avoidant coping is associated with poorer physical health among those with medical conditions.

2. Approach coping: characterized by the subscales of active coping, positive reframing, planning, acceptance, seeking emotional support, and seeking informational support. Approach coping is associated with more helpful responses to adversity, including adaptive practical adjustment, better physical health outcomes, and more stable emotional responses.

3. Neither/or: characterized by the subscales of humor and religious ways of coping with stress.

First, each class's representative phone number was accessed from respective departments and we called to them to justify the purpose of the study. Following this, the survey link was then forwarded by Telegram to the representative of each class using their phone numbers. Thereafter, the representative of each class shared the link with the common Telegram address of their class, using a purposive sampling technique. Finally, students who saw the link in the common Telegram address shared the link further to their classmates via Facebook and WhatsApp, using the snowball sampling technique.

In our study, using the Cronbach alpha, the Brief-COPE-28 item (Cronbach alpha equal to 0.844) and the PSS-10 item (Cronbach alpha equal to 0.741) had high and good internal consistencies, respectively. The avoidant coping, approach coping, and neither/or broad categories of coping approaches had good (Cronbach alpha equal to 0.777), high (Cronbach alpha equal to 0.812), and poor (Cronbach alpha equal to 0.455) internal consistencies, respectively.




Data Quality Assurance

The questionnaires were translated from English to two dominant local languages (Amharic and Afan Oromo) and back-translated into English by an independent person to assure its consistency. The tool was pre-tested on private college health science students, before starting the actual data collection and then any necessary adjustment was done. The data were compiled, coded, and checked for consistency before analysis.



Data Analysis

The CSV formatted data from Google Forms were exported to SPSS version 22.0 for analysis. A continuous data normality test was conducted using Shapiro-Wilk's W-test. For this purpose, a level of significance of 0.05 was used. Parametric data were reported with mean and standard deviation, whereas non-parametric data were reported with the median. Frequency and percentage were computed for categorical variables and a chi-square test was conducted to check for cell adequacy. Bivariate logistic regression was carried out to investigate the associations between the perceived stress level and independent variables/coping strategies. Then, a backward, stepwise multivariate logistic regression [reported with adjusted odds ratios (AOR) with 95% confidence intervals (95% CI)] was performed including all explanatory variables with a p < 0.25 on bivariate logistic regression to evaluate factors independently associated with high perceived stress level. All p-values calculated were two-sided, and the statistical significance threshold was <0.05.




RESULTS


Baseline Characteristics

A total of 337 health science students were involved in the study. The overall mean (±SD) age of the participants was 22.88 (±1.78) years, and the participants were comparable in terms of sex (male = 51.6% vs. female = 48.4%). Nearly three-quarters (73.3%) of the participants reported urban residence (Table 1).


Table 1. Socio-demographic characteristics of the study participants.
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COVID-19 Related Experiences

A total of 160 (47.5%) students reported predominant use of social media and mass media as the primary source of COVID-19-related information. Most of the students, 298 (88.4%), believe that COVID-19 will have negative consequences on their education. Furthermore, the majority of the participants, 188 (55.8%), think that their family members are at risk of contracting COVID-19, mainly due to work exposure. Above half of the students, 176 (52.2%), reported frustration from the isolation and quarantine measures imposed by the government. Confusion from the inconsistency of health/government authorities' strategies with the scientific recommendations was reported by 199 (59.1%). Regarding income after the COVID-19 outbreak, 213 (63.2%) participants reported a decrease in household income (Table 2).


Table 2. COVID-19-related experience among the participants.
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Measures Taken for the Prevention of COVID-19

In this study, a significantly higher proportion of the participants reported practicing all aspects of the COVID-19 infection prevention modalities as per the WHO recommendations (Table 3).


Table 3. Measures taken for the prevention of COVID-19 among the participants.
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Perceived Stress Scale

The overall mean (±SD) PSS score was 22.16 (±1.41). The item, “in the last month, how often have you been angered because of things that were outside of your control?,” achieved the highest PPS score with a mean (±SD) value of 2.44 (±1.26), and the item with the lowest PSS score was, “in the last month, how often have you felt that things were going your way?,” with a mean (±SD) PSS score of 2.05 (±1.25) (Table 4). In this study, high perceived stress levels were reported by 121 (35.5%) of the participants, while low perceived stress was reported by 216 (64.5%) of them.


Table 4. Perceived stress scale (PSS) among the participants.
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Coping Strategies

The students have reported various means of coping with COVID-19-related stress experiences. Based on the Brief-COPE strategy, the mean (±SD) of the total coping score was 72.34 (±12.31). Of the broad categories of coping approaches, approach coping achieved the highest mean (±SD) score, 33.76 (±6.64). Among subscales of coping strategies, religion achieved the highest mean (±SD) score accounting for 6.35 (±1.60), while substance use was the least stress coping strategy reported with a score of 3.41 (±1.91) (Table 5).


Table 5. Brief coping scale among participants.
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Factors Associated With the Perceived Stress Level

In bivariate logistic regression, 29 variables achieved a p < 0.25 and were recruited for multivariate analysis. Of the 29 candidate variables, family size of 8–9 (p = 0.02), personal perception of being stressed by the daily number of COVID-19 cases/deaths in Ethiopia (p < 0.001), perception of COVID-19-related changes in friendship behavior (p = 0.02), perception of family members at risk of getting sick from the coronavirus (p < 0.001), frustration due to the isolation and quarantine measures taken by the government (p = 0.01), presence of confusion due to the inconsistent strategies developed by health/government authorities in view of scientific recommendations (p < 0.001), presence of a change in family behavior following the outbreak of COVID-19 (p < 0.001), presence of family lifestyle change following the COVID-19 outbreak (p =0.025), inconsistency of the household income following the COVID-19 outbreak (decreased, p = 0.002 and increased, p = 0.004), self-distraction, items 1 and 19 (p = 0.19), denial, items 3 and 8 (p < 0.01), substance use, items 4 and 11 (p = 0.01), behavioral disengagement, items 6 and 16 (p < 0.01), venting, items 9 and 21 (p < 0.01), self-blame, items 13 and 26 (p < 0.01), active coping, items 2 and 7 (p = 0.03), emotional support, items 5 and 15 (p = 0.04), use of informational support, items 10 and 23 (p < 0.01), positive reframing, items 12 and 17 (p < 0.01), planning, items 14 and 25 (p < 0.01), and religion, items 22 and 27 (p < 0.01) were significantly associated with perceived stress level on the bivariate logistic regression analysis.

On multivariate logistic regression analysis, personal perception of being stressed by the daily number of COVID-19 cases/deaths in Ethiopia [AOR = 4.61, 95% CI (1.57–13.50), P < 0.01], rare online talk/chat with friends [AOR = 4.07, 95% CI (1.77–9.35), p = 0.01], presence of confusion due to the inconsistent strategies developed by health/government authorities in view of the scientific recommendations [AOR = 2.22, 95% CI (1.19–4.14), p = 0.01], perception of self/family members being at risk of getting sick [AOR = 0.53, 95%CI (0.29–0.95), p = 0.03], and decreased household income following the COVID-19 pandemic [AOR = 3.92, 95% CI (1.36–11.33), p = 0.01] were independently associated with perceived stress level. Among subscales of coping strategy, denial, items 3 and 8 [AOR = 1.34, 95% CI (1.11–1.62), p < 0.01], self-blame, items 13 and 26 [AOR = 1.23, 95% CI (1.02–1.49), p = 0.02], planning, items 14 and 25 [AOR = 1.28, 95% CI (1.04–1.58), p = 0.01], and religion, items 22 and 27 [AOR = 1.41, 95% CI (1.14–1.75), p < 0.01] means of coping were associated with perceived stress (Table 6).


Table 6. Bivariate and multivariate analysis to identify factors associated with perceived stress level.
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DISCUSSION

This cross-sectional surveillance study was undertaken involving 337 undergraduate health science students to assess the perceived stress level and coping strategies amid the COVID-19 pandemic. More than one-third (35.9%) of participants experienced high perceived stress. The overall mean PSS score was 22.17 (±6.82), whereas the total mean of the stress coping score was 72.34 (±12.31).

The prevalence of high perceived stress was relatively higher in the current study than in other previous studies. In Colombia, Pedrozo-Pupo et al. (2020) found that 14.3% of the participants reported high perceived distress during the COVID-19 pandemic. In another study, Sheroun et al. (2020) reported that 13.3% of Bachelor science of nursing students suffered from high perceived stress. This difference might be explained by the difference in the study population; unlike the current study, the Pedrozo et al. study recruited professors, students, and health professionals, while, Sheroun et al. enrolled only Bachelor science nursing students. Which might reflect the significant difference in perceived stress level across different populations and, additionally, it may show cross-country discrepancies of the PSS amid the COVID-19 pandemic.

During a crisis, such as the outbreak of COVID-19, effective coping strategies play a vital role in managing distress and developing resilience. The type of stress coping employed in such circumstances is believed to impact health differently resulting in either poor or better health outcomes (NovoPsych, 2020; Polizzi et al., 2020). In our study, among subscales of coping, religion as a means of coping with stress achieved the highest mean score followed by planning and acceptance. On the contrary, substance use was the lowest means reported for coping with stress. Similarly, a study on medical students from Qatar reported religion, planning, and acceptance as the three most frequent means of coping with stress. Moreover, the Qatar study corroborates our finding of substance use as the lowest used means of coping with stress (Slah Eddine and Adawi, 2020). Overall, of a broad categories of coping, our study participants reported approach coping as a major means of coping with stress. This implies that the majority of the students were practicing effective means of coping with stress, which is associated with better physical health outcomes (NovoPsych, 2020).

Students who perceived being stressed by the daily number of COVID-19 cases/deaths in Ethiopia were four times more likely to have a high perceived stress level. This might be explained by an increment in alarming information that led to a drastic increase in stress-related conditions and mental health issues (Fernandes, 2020; Vinkers et al., 2020). Consistent with a study report from Colombia (Pedrozo-Pupo et al., 2020), our study also identified an association between confusion due to the inconsistent strategies developed by the health/government authorities in view of scientific recommendations and high perceived stress level. Inconsistent recommendations and messaging by health/government authorities leads to confusion or omitting steps or making other errors which can result in an increased risk of contamination and infection, which ultimately distress the individual (Peters et al., 2020). There is evidence that social media exposure is associated with psychological distress among college students (Hong et al., 2020) and similarly, poor social interaction (less sharing of ideas with friends, families, and community) influenced students' perceptions of stress (Stoliker and Lafreniere, 2015). In the current study, students who rarely talk/chat with their friends online were at a more than four-fold higher risk of having high perceived stress compared with those who talk/chat every day in the current pandemic. In the present study, decreased household income following the COVID-19 outbreak increased the risk of high perceived stress. This finding is consistent with a study report from Italy (Flesia et al., 2020). The emergency of the COVID-19 pandemic has caused a multitude of crises, one of which is economic (Bank, 2020). Decreased household income results in the inability to execute daily demands; this challenge will increase personal stress level.

Among subscales of coping strategies reported by the students, denial, self-blame, planning, and religion significantly increased the risk for high perceived stress. Denial and self-blame are part of the avoidance coping strategies of trying to avoid stressors instead of dealing with them. They are maladaptive (or unhealthy) ways of coping with stress because they often exacerbate stress without helping a person deal with the things that are causing them stress (Dijkstra and Homan, 2016). The increased risk of high perceived stress by using religion and planning as stress coping strategies could be an unfortunate finding or could be related to the unprecedented impact of COVID-19 on activities like religious practices and planning.

The present study has some limitations. Selection bias due to the sampling techniques employed dictates the cautious interpretation of the findings. Additionally, the authors adopted an existing scale to measure perceived stress and coping strategies associated with COVID-19. Furthermore, the study only enrolled health science students from a single institution, which might limit inference to health science students throughout Ethiopia as well as students of other subjects in the same institution.



CONCLUSION

More than one-third of the participants had a high level of perceived stress, and the majority of them were practicing effective means of coping with stress. Personal perception of being stressed by the daily number of COVID-19 cases/deaths in Ethiopia, rare online talk/chat with friends, presence of confusion due to the inconsistent strategies developed by the health/government authorities in view of scientific recommendations, and decreased household income following the COVID-19 pandemic were the predicting factors of high perceived stress level. Among the subscales of coping strategies, denial, self-blame, planning, and religious means of coping with stress were associated with high perceived stress. The authors recommend that the hosting University in collaboration with the concerned bodies develop innovative strategies to improve the psychological well-being of the students in parallel with class courses using online platforms as well as expanding the existing student counseling facilities. The health/government authorities have to develop consistent strategies in view of the scientific recommendations to contain the pandemic. Besides, longitudinal studies have to be conducted to assess the long-term psychological/psychiatric impact of the COVID-19 pandemic as well as the cognitive and academic performance impact of it. Moreover, research with large sample sizes and identifying the sources of stress among the students are warranted.
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Purpose: This study used a moderated mediation model to test the mediating effect of general self-efficacy on the relationship between post-traumatic growth (PTG) and creativity and the moderating effect of deliberate rumination in the second path of the indirect mediation path during the COVID-19 pandemic.

Methods: A sample of 881 university students from Guangdong Province, China, was surveyed with the Posttraumatic Growth Inventory, the Runco Ideational Behavior Scale, the General Self-Efficacy Scale, and the Deliberate Rumination Inventory. SPSS (23 version) and PROCESS (3.3 version) were used for correlation analyses, mediation analysis, and moderated mediation analysis.

Results: (1) PTG was positively correlated with creativity, self-efficacy, and deliberate rumination. Creativity was positively correlated with self-efficacy and deliberate rumination. Deliberate rumination was positively correlated with self-efficacy. (2) Self-efficacy mediated the relationship between PTG and creativity. (3) Deliberate rumination moderated the second half of the path of “PTG → self-efficacy → creativity.”

Conclusions: PTG affected creativity directly and also indirectly through self-efficacy. In particular, deliberate rumination moderated the relationship between self-efficacy and creativity, such that the association was stronger when the incidence of deliberate rumination was low. These results provide a more comprehensive understanding of the positive link between PTG and creativity.

Keywords: post-traumatic growth, creativity, deliberate rumination, general self-efficacy, mediated effect, moderated mediation model, COVID-19


INTRODUCTION

The coronavirus disease 2019 (COVID-19) spread rapidly and widely worldwide, which had a significant impact on people’s lives (Zhao et al., 2020). For example, a sample survey and analysis of 17,865 posts of active Weibo users found that people’s sensitivity to social risks increased and their life satisfaction decreased during the pandemic (Li et al., 2020). Pandemics and government-mandated measures of quarantine and isolation defined as lockdown have an impact on mental health of general population (Brooks et al., 2020). People suffered from depression, anxiety, insomnia, stress, addiction symptoms, and the persistence of avoidance behaviors due to infection fears, reduced social activities, loss of accessibility to basic necessities, and financial loss during the pandemics (Brooks et al., 2020; Rossi et al., 2020; Grignoli et al., 2021). During the COVID-19 pandemic, a study of 1,210 respondents in China showed that 84.7% spent 20–24 h per day at home and experienced the rates of moderate to severe depression and anxiety of 16.5 and 28.8%, respectively (Wang et al., 2020). In addition, the relatives of COVID-19 patients suffered from high levels of anxiety due to feelings of insecurity and loss of a sense of control (Dorman-Ilan et al., 2020). Most Italian residents had higher levels of distress because of positive cases nearby, the prolonged lockdown and having to relocate (Di Giuseppe et al., 2020). At the same time, people face enormous stressors and spend more time fantasizing, which is an addictive mental behavior associated with psychological dysfunctions (Somer et al., 2020). In summary, individuals have been exposed to varying degrees of threat of injury or death, resulting in numerous psychological problems and instances of post-traumatic stress disorder (PTSD) during the pandemic (Yehuda, 2002; Sun et al., 2020). Therefore, it is essential to understand people’s automatic coping mechanisms in order to respond effectively to the intense stress caused by a pandemic (Di Giuseppe et al., 2020).

The COVID-19 pandemic has also posed a threat to the physical and mental health of Chinese college students, and this has attracted extensive attention from society and academia. Many universities have taken precautionary measures such as closing campuses, postponing internships, and changing to e-learning. College students have generally been anxious because of multiple pressures from the pandemic, their studies and their employment (Cao et al., 2020). For example, a cross-sectional study showed that 50.09% of college students from Guangdong Province, China, reported symptoms of stress (Li X. et al., 2020). A similar study found that the prevalence of mental disorders among 11,954 Chinese college students was as high as 22.8%, and that the stress caused by uncertainty was a risk factor for mental disorders during the pandemic (Wu et al., 2020). In the face of such a devastating public health event, it is necessary to attend to the mental health status of college students and to intervene effectively to improve their ability to avoid mental disorders.

A number of empirical studies have examined the positive effects that traumatic events can have on people (Linley and Joseph, 2004). Tedeschi and Calhoun (1996), in their scientific measurement of the phenomenon of psychological growth after traumatic events, proposed the term post-traumatic growth (PTG) to describe the process by which people re-evaluate traumatic events in order to better understand themselves, others, and the world as they actively adapt to challenging circumstances.

Although some college students from China suffered from PTSD, anxiety, and depressive symptoms during the COVID-19 pandemic, they also sought effective ways to adapt to trauma and adversity (Chi et al., 2020). Researchers have pointed out that PTG is positively correlated with PTSD symptoms (Shakespeare-Finch and Lurie-Beck, 2014; Liu et al., 2016) and that both positive and negative outcomes of traumatic events may occur simultaneously. In the short and long post-traumatic period, PTG can be used as a strategy to alleviate PTSD or as an outcome to be transformed by PTSD (Wu et al., 2018). Furthermore, negative emotions and cognitive deficits caused by traumatic events may impair an individual’s creativity development (Benedek et al., 2014). However, a study that focused on 92 outstanding literary scholars from the Tang and Song dynasties in China showed that an adverse environment can be an important factor in the achievement of highly successful creatives (Yi et al., 2017). Trauma and adversity are conceptually similar in that both involve experiences that are destructive or antagonistic to the individual (American Psychiatric Association, 2013). When individuals use various strategies to solve problems in the face of adversity, cognitive flexibility is likely to increase and provide motivation and opportunities for the development of creativity. Then individuals who experience PTG are able to face traumatic events and life challenges with more positive moods, which will foster creative ideas (Han et al., 2019). Thus, trauma is closely linked to creativity, but until now there exists little empirical research examining this association (Liang et al., 2020). In addition, previous studies focused on only outstanding individuals (Simonton, 1994; Niu and Kaufman, 2005), but few studies have investigated the general population. The relationship between ordinary people’s trauma and creativity is also an important issue.

Research shows that the positive changes generated by PTG include interpersonal relationship, personal strength, mental state, attitude toward life, etc. (Tedeschi and Calhoun, 2004). These positive changes can help individuals to adopt more proactive thinking and coping styles when they experience new negative events. Therefore, we speculate that individuals who experience PTG can improve their general self-efficacy. Though the development of creativity may be a manifestation of PTG, it is also influenced by other factors. Studies have demonstrated that individual self-efficacy is a positive predictor of creativity (Jaiswal and Dhar, 2016; Newman et al., 2018). However, it is worth exploring whether self-efficacy can have a positive impact on the creativity of college students in the face of the immense mental stress caused by their social isolation during the COVID-19 outbreak (Chi et al., 2020).

Furthermore, stressors associated with COVID-19 activated individuals’ rumination mechanisms, which may have an impact on individual creativity. It has been shown that a higher frequency of rumination during the pandemic resulted in more negative emotions and decreased cognitive function (Newman et al., 2018; Ye et al., 2020), which is detrimental to the development of creative thinking. However, individuals can also increase their self-confidence by recalling positive examples through rumination (Bandura, 1997). At the same time, creative ideas and material from life can be obtained through rumination (Forgeard et al., 2020). It has been shown that intrusive rumination is positively correlated with creativity (Wang et al., 2021) and that intrusive rumination may promote deliberate rumination (Kamijo and Yukawa, 2018). Deliberate rumination indicates that individuals cognitively revisit events, reframe and recover their core beliefs, and feel positive changes in several aspects of their lives (Cann et al., 2011). When individuals face traumatic events, high self-efficacy can promote individuals to be more likely to actively recognize and reflect on the problem under the influence of the consciousness of “I can,” that is, to realize deliberate rumination (Andersson et al., 2014). However, there are few researches on the influence of deliberate rumination on the relationship between general self-efficacy and creativity (Binnewies et al., 2009). Thus, deliberate rumination deserves attention as an important factor influencing individual mental health and cognitive development.

In order to enhance the understanding of the changes in creativity of college students during the COVID-19 pandemic, this study explored the relationship between PTG and creativity among college students during that period as well as the mediating role of self-efficacy and the moderating role of deliberate rumination. In the following section, the definitions of these four variables and the relationships between them are presented.



THEORETICAL BASIS AND HYPOTHESIS


Relationship Between PTG and Creativity

PTG refers to the positive psychological changes brought about by an individual’s struggle with traumatic events, which does not mean a reduction in the level of psychological distress; rather, the two often coexist (Tedeschi and Calhoun, 2004). It is commonly assessed using indicators such as “new possibilities, relating to others, personal strength, spiritual change, and appreciation of life” (Tedeschi and Calhoun, 1996). Recently, many studies have focused on the predictors of and influences on PTG. For example, it has been shown that optimism, social support, and appropriate cognitive strategies contribute to PTG (Baillie et al., 2014; Pérez-San-Gregorio et al., 2017; Sun et al., 2020). In addition, a number of scholars and practitioners have empirically confirmed the mechanisms of action when different traumatic events have a positive impact on people such as cancer (Sharp et al., 2018), burns (Wiechman Askay and Magyar-Russell, 2009), sexual assault (Frazier et al., 2001), earthquakes (Alamdar et al., 2020), and the death of a loved one (Büchi et al., 2007). Although the possible positive effects of traumatic events have been demonstrated in practice, the exact nature of the predictors and consequences of PTG remain inconclusive (Blackie and Jayawickreme, 2014; Groarke et al., 2017).

Guilford (1950) defined the term creativity as a process of thought and action that produces new and original works, emphasizing the originality and effectiveness of creativity (Runco and Jaeger, 2012). Rhodes (1961) proposed the 4Ps creativity model, which integrates the different aspects of creativity, including person, process, product and process. In the field of social psychological research, Amabile (1988) developed a model of the components of creativity that comprised cognitive, personality, motivational, and social factors including domain-relevant skills, creativity-relevant skills and task motivation. Later, Amabile (1996) revised the model to take into account the working environment. Sternberg and Lubart (1991) developed creativity investment theory, which states that creativity is related to six factors associated with the individual’s psychological mechanisms and environment: intellectual abilities, knowledge, thinking styles, personality, motivation, and environment. Plucker et al. (2004, p. 90), after reviewing 90 articles from high-impact journals, suggested that “creativity is the interaction among aptitude, process, and environment by which an individual or group produces a perceptible product that is both novel and useful as defined within a social context.” However, there is currently no agreed definition of creativity (Treffinger, 2009).

Creativity is an important part of cognitive, social, and emotional activity, and it is often defined in terms of creative products, but creative ideas can also be quantified as creative products, and focusing on the ideas people generate is particularly useful for understanding “everyday creativity” (Runco et al., 2000). The Runco Ideational Behavior Scale, for example, measures creative potential by asking individuals to rate the frequency with which they generate ideas in their everyday experiences (Runco et al., 2000).

A number of studies have examined the influences on an individual’s creativity such as environment, emotions, cognition, stress, goals and motivation (Peterson et al., 2008; Edl et al., 2014; Hu et al., 2015; Du et al., 2020). Peterson et al. (2008) found that the character strength of creativity correlated significantly with PTG (Peterson et al., 2008). It is a pity that creativity was only one of many character strengths included as outcomes in their study, the precise nature of the association between PTG and creativity was not investigated further or explained.

Creative processes involve cognition and self-control (Edl et al., 2014). Traumatic events may impair cognitive processes and cognitive functioning, thus negatively affecting creativity (Paulus et al., 2010). Conversely, an examination of the experiences of 722 Chinese writers in the twentieth century found that those who suffered personal tragedy or political persecution were more likely to win creative awards in their later years (Niu and Kaufman, 2005). Thus, the effects of trauma can be both negative and positive.

PTG can be accompanied by positive psychological changes, i.e., in personal attitudes, awareness, and health behaviors associated with growth (Siegel and Schrimshaw, 2000; Barskova and Oesterreich, 2009). It has been shown that increased creativity may constitute a manifestation of PTG (Forgeard, 2013). During the COVID-19 outbreak, Chinese university students have shown the ability to respond effectively to challenges and experience PTG (Chi et al., 2020). However, the positive changes in the behavior and the cognition of college students experiencing PTG need to be further explored through empirical studies (Liang et al., 2020). In summary, we believe that PTG can have a positive effect on the creativity of college students and propose the following hypothesis:

H1: PTG has a positive correlation with creativity.



The Mediating Role of Self-Efficacy

Self-efficacy is a central concept in social cognitive theory (Bandura, 1978), which refers to an individual’s perceptions or beliefs about whether they are able to adopt appropriate behavior when faced with challenging circumstances. As a perception of “can do,” self-efficacy reflects a sense of control over the environment and may be thought of as the ability of individuals to handle certain life stressors with greater confidence (Schwarzer et al., 1997). According to the theory of self-efficacy, the sense of the individual of control over the environment and subjective evaluation of their own ability will affect their psychological status and behavioral choices. These include what behavioral choices to make, how much effort to put in and how long to persist in the face of difficulties, and the emotional state of the person facing the situation (Bandura, 1990). Self-efficacy is not static (Ng and Lucianetti, 2015), and it is influenced by a variety of internal and external factors such as achievement goals (Du et al., 2020), creativity training (Mathisen and Brønnick, 2009), and social support (Mathisen, 2011).

Previous research has shown that PTG is positively correlated with self-efficacy in both patient and survivor groups that have experienced a traumatic event (Barskova and Oesterreich, 2009). Self-efficacy manages people’s perceptions of the environment and their assessment of personal competence in the face of traumatic and stressful events (Bandura, 2011). People with high self-efficacy are more open to challenges thus are more likely to experience growth-related changes. PTG, both as a process and as an outcome, also can impact positively on an individual’s personality (Blackie and Jayawickreme, 2014). Therefore, we speculate that individuals who experience traumatic events and achieve growth can improve their general self-efficacy. Thus, it is proposed that individuals who experience PTG are more confident in themselves and, in their lives, then experience greater general self-efficacy in the face of stressful events (Tedeschi and Calhoun, 2004; Jia et al., 2017). It leads to the second hypothesis of the study:

H2a: PTG has a positive correlation with self-efficacy.

A number of studies have investigated the relationship between self-efficacy and creativity. In the field of creativity research, the positive correlation between an individual’s self-efficacy and an individual’s creativity is well recognized (Jaiswal and Dhar, 2016; Newman et al., 2018). In addition, some studies have explored the mediating role of self-efficacy in the relationship between creativity and other factors such as achievement goals (Du et al., 2020), motivation-enhancing practices (Ma et al., 2017), and active procrastination (Liu et al., 2017). The predictive effect of self-efficacy on creativity is also influenced by internal and external factors. For example, self-efficacy had a differential effect due to individual differences in creativity, and that it was negatively correlated with individual creativity for employees who were more promotion-oriented (Li C.-R. et al., 2020). In addition, researchers have empirically shown that college students’ award experience influences the degree of effect of their self-efficacy on creativity (Chang et al., 2016). Given so much overlap between self-efficacy and creativity, we propose the third hypothesis:

H2b: Self-efficacy has a positive correlation with creativity.

From a health behavior perspective, self-efficacy affects people’s health behaviors (Strecher et al., 1986). For example, the person who has high sense of self-efficacy is more likely to increase motivation to act, leading to greater achievement and better health (Zalewska-Puchala et al., 2007). This means that individuals who have increased self-efficacy during a traumatic event are likely to experience more positive changes. Thus, they are able to confidently cope with illness risks and implement positive and healthy behaviors, thereby promoting creative behaviors. In addition, self-efficacy mediates knowledge and behavior and facilitates the knowledge-behavior relations (Rimal, 2000). It has also been shown that self-efficacy mediates perceived efficacy of the government health measures and compliance during the pandemic, and that people with high self-efficacy are better able to have higher scores in behavioral compliance (Roma et al., 2020). It follows that self-efficacy as a factor that enables individuals to face life stresses with confidence is often presented as a mediating role in research.

Individuals who have experienced PTG may develop confidence in their own abilities and in their capacity to face the future, which may facilitate their achievement of more challenging and creative tasks. The COVID-19 has forced college student to study at home for long periods of time, resulting in students facing multiple stressors and suffering from general anxiety about their physical health, academics, and socialization (Cao et al., 2020; Li X. et al., 2020). Thus, COVID-19 has been a substantial stressor that can lead to psychological distress among college students (Lahav, 2020). Exposure to stressors leads to the secretion of cortisol in the body (Dickerson and Kemeny, 2004). It has been shown that physiological activity in humans is influenced by self-efficacy and that cortisol secretion is lower at when self-efficacy is high (Wiedenfeld et al., 1990, Nierop et al., 2008), thereby reducing the increase in cortisol that may result from traumatic events and mitigating the potentially damaging effects on neuronal and cognitive mechanisms (Schönfeld et al., 2013). This physiological mechanism reveals that an individual’s self-efficacy may have an effect on creative cognition by influencing the secretion of cortisol. Thus, the increase in self-efficacy, as an important aspect of PTG, protects psychological health, which facilitates the generation of creative ideas. On the other hand, changes in self-efficacy, an important judgment factor in the choice of challenging tasks and problem-solving, may have an impact on creativity. Then, we propose the fourth hypothesis.

H2: Self-efficacy mediates PTG and creativity.



The Moderating Role of Deliberate Rumination

There are two main types of definitions of rumination in current research. Nolen-Hoeksema et al. (2008) defined rumination as an individual’s repeated, passive attention to the details of a stressful event, the possible causes and consequences of its symptoms, and the details of the course of the event. However, to assess contemplation objectively and neutrally, it is important to distinguish two main types of rumination: intrusive and deliberate (Tedeschi and Calhoun, 2004; Cann et al., 2011). Intrusive rumination refers to the individual’s passive repetition of the traumatic event in a negative manner, which is a non-constructive cognitive approach, whereas deliberate rumination refers to the individual’s active re-examination of the traumatic events and related information: they face the dilemma openly and solve the problem (Cann et al., 2011). Deliberate rumination represents the positive aspect of contemplation, whereby individuals actively reflect on and re-evaluate cognitive processes and ways of thinking to choose a more compatible worldview and lifestyle, shifting their personal attention to positive aspects (Joseph and Linley, 2005). Deliberate rumination allows individuals to achieve positive meaning construction of the stressful event (Cann et al., 2010b), which may lead to PTG of the individual (Wu et al., 2015). What’s more, deliberate rumination can lead to a more purposeful cognitive process and metacognition of the stressful event, which aims to solve problems and foreshadows the possibility of PTG (Cann et al., 2011), reducing the damage of the stressful event (Tedeschi and Calhoun, 2004). For example, in a study of PTG following cancer, it was found that enhanced deliberate rumination can facilitate individuals to achieve PTG (Rider Mundey et al., 2018). Studies have found a significant positive correlation between deliberate rumination and PTG (Andrades et al., 2017; Xu et al., 2019). From above, we can infer that, to some extent, deliberate rumination seems to be an important factor in the individual’s perception of a potentially negative stressor. In summary, we propose a fifth hypothesis:

H3a: Deliberate rumination has a positive correlation with PTG.

Studies examining the effects of rumination on creativity have shown that different types of rumination affect creativity differently. An increase in creative thinking may stem from the development of a post-traumatic cognitive process (Liang et al., 2020), which involves cognitive and attentional control. Iterative rumination on individuals and events is also an important factor in the development of creativity (Verhaeghen et al., 2005). For example, it has been suggested that rumination contributes to the development of higher-value creative ideas (Forgeard et al., 2020). Self-reflective rumination stimulates interest in creative behavior (Verhaeghen et al., 2005, 2014). In light of the above, we believe it is worthwhile to further explore how deliberate rumination can contribute to the development of creativity in college students. Therefore, we hypothesize that.

H3b: Deliberate rumination has a positive correlation with creativity.

The relationship between self-efficacy and rumination has been explored from different perspectives. Researchers have shown that rumination has a negative impact. For example, an empirical study with undergraduate nursing students showed that rumination can lead to depression and reduce self-efficacy, and that self-efficacy does not alleviate depression (Takagishi et al., 2013).

Conversely, higher levels of self-efficacy contribute to an individual’s ability to adapt and develop. Individuals with PTSD and possessing higher self-efficacy chose to extract memories that promoted an increase in self-efficacy when recalling experiences (Brown et al., 2016). In other words, self-efficacy had a positive impact on deliberate rumination. It is generally accepted that rumination is likely to trigger negative emotions and thoughts in individuals, but the facilitative role of rumination with positive beliefs in problem-solving has been overlooked (Dunn and Sensky, 2018). Furthermore, finding support for one’s view of oneself by reviewing the past and constructing future events is often beneficial in establishing and maintaining self-efficacy (Bandura, 1997). Therefore, we suggest that there is an association between self-efficacy, deliberate rumination and creativity, and that, due to its plasticity (Ng and Lucianetti, 2015), self-efficacy has different effects on creativity at different levels of deliberate rumination. In summary, we hypothesize that.

H3c: Deliberate rumination has a positive correlation with self-efficacy.

Based on existing research and the hypotheses above, we further propose that

H3: Deliberate rumination moderates the second half of the path of “PTG → self-efficacy → creativity.”




MATERIALS AND METHODS


Participants and Procedures

The study was conducted at a polytechnic in Guangdong Province, China, that serves more than 20,000 full-time students. A total of 918 students completed the survey questionnaire. After data collection, 37 participants who were not from Guangdong were excluded from the study, and so the actual number of valid questionnaires was 881. Among the interviewees, 317 (35.982%) were male and 564 (64.018%) were female. Before the research design was finalized, the researchers conducted exploratory focus-group interviews with students at the school to understand their emotional profile and psychological state. The majority of the interviewees indicated that they had been depressed during the COVID-19 pandemic.

The present study followed a correlational design and used a web-based questionnaire as the data collection method. The questionnaires were completed between April 10 and June 15, 2020. A QR code for completing the questionnaire was sent to students electronically during the time college students were studying online because their in-person classes were canceled because of the COVID-19 outbreak. Participants simply had to scan the QR code, go to the on-screen questionnaire, answer the questions and then click on Submit (QR refers to quick response, a readable barcode that contains a large amount of information. Devices, such as mobile phones and tablets, use cameras to scan the QR code and recognize the binary data in it, which takes them to a specific linked website). In China, QR codes are widely used as a means of accessing specific webpages and for other tasks, such as making financial payments, providing identification and searching for information. It should be emphasized that the purpose of the study was explained in detail before the QR code was scanned and that all participants completed the questionnaire on a voluntary basis.



Materials

The questionnaire used in this study consisted of 64 items divided into five sections: (a) demographic information, (b) Posttraumatic Growth Inventory, (c) Runco Ideational Behavior Scale, (d) General Self-Efficacy Scale, and (e) Deliberate Rumination Inventory. The demographic information included gender, home address, and profession. Runco Ideational Behavior Scale, General Self-Efficacy Scale, and Deliberate Rumination Inventory above-mentioned scales were originally developed in English and translated into Chinese for this study. In order to improve the quality of the translations, a back-translation method was used (Brislin, 1970); that is, the first researcher translated the English version into Chinese, then a second researcher back-translated the translated English into Chinese, and a third researcher compared the original, translated, and back-translated versions of the scales to assess the accuracy of the translations. The translations were corrected and optimized prior to finalizing the questionnaire to ensure the equivalence of the scales.


Posttraumatic Growth Inventory

The study used the Chinese version of the Posttraumatic Growth Scale, originally proposed by Tedeschi and Calhoun (1996) and later translated by Geng et al. (2011). The scale consists of 21 items that cover five dimensions: interpersonal relationships (e.g., “Putting effort into my relationships”), new possibilities (e.g., “I’m more likely to try to change things which need changing”), personal strengths (e.g., “I discovered that I’m stronger than I thought I was”), spiritual changes (e.g., “A better understanding of spiritual matters”), and the appreciation of life (e.g., “Appreciating each day”). The scale has six points that measure feelings, reactions, and agreement (1 = no change to 6 = very high degree of change). In the present study, the Cronbach’s alpha coefficient of the scale was 0.958.



Runco Ideational Behavior Scale

The Runco Ideational Behavior Scale, developed by Runco et al. (2000), was used in this study. It consists of 23 self-report items (e.g., “I think about ideas more often than most people” and “I am able to think up answers to problems that have not already been figured out”) that measure the level of creative behavior in everyday life on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). In the present study, the Cronbach’s alpha coefficient of the scale was 0.938.



General Self-Efficacy Scale

The General Self-Efficacy Scale (Schwarzer et al., 1997), which consists of 10 items, was used in this study. After discussion, the last three items of the original scale were removed so as to take into account the specific situation of participants and research needs, reducing the total to seven (e.g., “I can always manage to solve difficult problems if I try hard enough” and “I am confident that I could deal efficiently with unexpected events”). The scale has four points (1 = not at all true to 4 = very true). In this study, the Cronbach’s alpha coefficient of the scale was 0.875.



Deliberate Rumination Inventory

The Deliberate Rumination Inventory, part of the Event-Related Rumination Inventory, developed by Cann et al. (2011), was used in this study. The inventory, consisting of 10 items (e.g., “I thought about whether I could find meaning from my experience” and “I thought about the event and tried to understand what happened”), assesses the frequency of deliberate rumination in injured people. The scale rated on a 4-point Likert scale (1 = not at all and 4 = always). In this study, the Cronbach’s alpha coefficient for the inventory was 0.913.




Data Analysis

Version 23.0 of SPSS was used to perform the analysis. Since self-report data were collected for this study, common method biases were tested to ensure its validity by using the Harman single factor test before data processing (Podsakoff et al., 2003). The 74 items in the questionnaire related to the four variables were tested. The results showed that nine factors had eigenvalues greater than 1. These factors contributed 63.876% of the total variance. The first factor explained only 31.878% of the variance, which did not reach the critical criterion of 40% (Zhou and Long, 2004), indicating that there is no significant common methodological bias in this study.

After common-method-bias evaluation, we carried out descriptive analysis, correlation analysis, and model testing of the data based on the research hypotheses. First, we examined trends in concentration and dispersion of the data. Then, we tested the relationships between the independent, mediating, dependent, and moderating variables by calculating Pearson’s correlation coefficients. A model was constructed based on the results of the correlation analysis, and the hypotheses proposed were tested, and the PROCESS (version 3.3) plug-in in SPSS was used to test the mediating effect of self-efficacy and the moderating effect of deliberate rumination. [The PROCESS plug-in was developed by Hayes (2013) specifically for path analysis-based regulation and mediator analysis and their combinations].




RESULTS


Descriptive Statistics and Correlations Analyses

Means, standard deviations, and correlations of the study variables were calculated. As shown in Table 1, the PTG of participating college students was significantly and positively correlated with general self-efficacy (r = 0.466, p < 0.01) and creativity (r = 0.434, p < 0.01). Their general self-efficacy was positively correlated with creativity (r = 0.475, p < 0.01) and deliberate rumination (r = 0.216, p < 0.01). In addition, deliberate rumination was positively correlated with creativity (r = 0.288, p < 0.01). Thus, the results of the correlation analysis provided preliminary support for the subsequent mediated-effects test. In addition, gender was used as a control variable in the current study. And, it was dummy coded (1, female and 0, male).



TABLE 1. Descriptive statistics and correlations among variables.
[image: Table1]



Mediation Analysis of Self-Efficacy

Multiple regression analysis was performed using Model 4 of the PROCESS component of SPSS, with PTG as the independent variable, creativity as the dependent variable and general self-efficacy as the mediating variable. As shown in Table 2, PTG positively predicted creativity (β = 0.150, SE = 0.018, p < 0.001). As well, PTG was positively correlated to self-efficacy (β = 0.248, SE = 0.016, p < 0.001), and self-efficacy was positively correlated to creativity (β = 0.375, SE = 0.035, p < 0.001).



TABLE 2. Testing the mediating effect of PTG on creativity.
[image: Table2]

In addition, we used the bootstrap method to test the confidence interval (CI) estimates, which showed that the 95% confidence intervals for the direct and indirect effects of PTG on creativity did not include 0. Thus, the partial mediator equation model of general self-efficacy held, and self-efficacy was the mediating variable in the relationship between PTG and creativity. The direct effect (0.150) and the mediating effect (0.093) accounted for 61.728 and 38.272% of the total effect, respectively (see Table 3).



TABLE 3. Total effect, direct effect and indirect effect among the variables.
[image: Table3]



Moderated Mediation Effects

To test H3, the second half of the mediated model was analyzed by adding the moderating variable deliberate rumination. Then we used SPSS PROCESS Model 14 to test the model. The results showed that deliberate rumination was positively correlated to creativity (β = 0.178, p < 0.001) with a 95% CI [0.111, 0.244]. The interaction term of self-efficacy and deliberate rumination reached a significant level for creativity (β = −0.186, p < 0.001) with a 95% confidence interval of [−0.282, −0.090] (see Table 4). The model is shown in Figure 1.



TABLE 4. Testing the moderated mediating effect of PTG on creativity.
[image: Table4]

[image: Figure 1]

FIGURE 1. The moderated mediation model.


In order to further analyze the moderating effect of deliberate rumination, the study divided deliberate rumination into low (M − 1SD) and high (M + 1SD) groups and performed a simple slope analysis. The results showed that 95% of the CIs did not include zero and that deliberate rumination influenced the strength of the relationship between self-efficacy and creativity (see Table 5). Self-efficacy was a stronger predictor of creativity with low (i.e., M − 1 SD) levels of deliberate rumination (see Figure 2).



TABLE 5. Conditional indirect effect at specific levels of deliberate rumination when mediated by general self-efficacy.
[image: Table5]
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FIGURE 2. The relationship between self-efficacy and creativity for high and low levels of deliberate rumination.





DISCUSSION


Discussion of the Results

First, the present study shows that PTG significantly predicts creativity in college students, which was relatively consistent with H1 and previous studies on the positive effects of traumatic events, which have the potential to increase creativity (Forgeard, 2013; Liang et al., 2020). According to the PTG model proposed by Tedeschi and Calhoun (2004), traumatic events change an individual’s worldview, and PTG is the result of reconstruction and integration of cognitive assessments of traumatic events. The cognitive assessment process may involve cognitive neurological and psychological rehabilitation, prompting reflection and return to a way of life more in line with their values, thus changing their behavior and thinking (Baseotto et al., 2020). At the same time, from a mental and behavioral developmental perspective, negative experiences can have an impact on an individual’s cognitive and behavioral structure (Yi et al., 2017). When faced with difficulties and distress, they think deeply and explore ways to find a way out of the situation. In the process, they choose new ways of thinking and make an effort to adopt behaviors that build new cognitive structures and behavioral systems (Helson and Roberts, 1994). By using a variety of strategies to solve problems and readjust to a new life, they successfully embrace new ways of making sense of the world and develop new cognitive structures that promote cognitive flexibility and innovative behavior (Cann et al., 2010a). As a result, individuals who have experienced PTG have a more objective and positive perception of the traumatic event and on the challenges of everyday life. This positive emotional state is conducive to creative development (Han et al., 2019). So, measuring levels of PTG can predict an individual’s perception of their increased level of creativity.

Second, the findings validate H2a, H2b, and H2. The results show that PTG positively predicts an individual’s self-efficacy, which aligns with previous findings that individuals who have experienced PTG may be able to develop greater confidence in themselves (Joseph et al., 1993; Arpawong et al., 2013; Glad et al., 2013). This finding supports the PTG model, which posits positive changes in self-perception (Tedeschi and Calhoun, 2004). In other words, the positive impact of a traumatic event may also be reflected in the individual’s reassessment of their ability to face and resolve past or possible future traumatic events in a more confidently and courageously. In addition, individuals with high self-efficacy are more likely to experience PTG (Benight and Bandura, 2004; Prati and Pietrantoni, 2009; Jurišová, 2016). Thus, PTG and self-efficacy are closely related.

The results also validate the positive predictive effect of self-efficacy on creativity, which also aligns with the results of previous studies. According to social cognitive theory, people with high self-efficacy tend to be more open to challenges, put a higher level of effort into an activity and pay more sustained attention to it (Bandura, 1978, 1982). Therefore, with regard to creativity, self-efficacy affects the individual’s abilities to engage in the creative process: persons with low self-efficacy may cease their efforts when faced with challenges and dilemmas, and so fail to produce a product of creative value. In addition, the component model of creativity points by Amabile (1988) to internal motivation as one of the most important factors influencing creativity. Individuals with high self-efficacy, which is a source of motivation, tend to set creative goals and are confident of reaching them (Intasao and Hao, 2018). However, those with doubts about their own abilities tend to avoid situations and tasks that are beyond their creative reach, which can make it difficult for them to develop and demonstrate practical skills and abilities (Locke and Latham, 2006). During the COVID-19 pandemic, college students who experienced PTG may have increase their level of self-efficacy, which had a protective effect on cognitive (Wang et al., 2014). As a result, they have been able to gather materials and ideas from life in a more positive frame of mind and stimulate their creative behavior. In summary, it is logical that self-efficacy plays a mediating role between PTG and creativity.

Third, the results are also consistent with H3a, H3b, H3c, and the results of other studies. To begin, deliberate rumination by college students had a positive impact on PTG, which validates previous research that showed that deliberate rumination has a constructive effect on human development. Therefore, in mental health counseling and interventions for college students, it is important to help them to transform cathartic negative thoughts and emotions into positive perceptions of the traumatic event in order to facilitate the occurrence of PTG. Further, deliberate rumination had a positive effect on college students’ creativity (Verhaeghen et al., 2005, 2014; Forgeard et al., 2020). In past studies, self-efficacy and rumination were considered as important factors influencing individual physical and mental growth, with the former often representing a positive influence and the latter being associated with mental illness (Takagishi et al., 2013; Karabati et al., 2017; Nota and Coles, 2018), However, the two dimensions of rumination have not been comprehensively discussed. Deliberate rumination, which involves active self-reflection and reflection, can help individuals to better cope with difficult situations (Dunn and Sensky, 2018). Finally, deliberate rumination had a positive correlation with students’ self-efficacy, which is consistent with the findings of previous studies (Bandura, 1997; Brown et al., 2016). The frequency of rumination among college students influenced their level of creativity and deliberate rumination, which means individual have positive beliefs stimulates creative interests and behaviors.

Fourth, the present study found that deliberate rumination plays a moderating role in the influence of college students’ self-efficacy on creativity, which confirms H3. The present study found that the positive effect of self-efficacy on creativity was more significant for college students with lower levels of deliberate rumination compared to those with high levels of deliberate rumination. According to Cann et al. (2011), deliberate rumination enables people to positively understand negative events in order to solve problems. As mentioned above, deliberate rumination has been found to be an important predictor of PTG. For example, it has been shown that deliberate rumination motivates individuals to rethink the world, others, and self and to take the initiative to obtain social support to reduce stress and grow (Xu et al., 2019). Therefore, college students with higher levels of deliberate rumination have the ability and means to solve problems and rate their level of creativity higher. In contrast, students with low levels of deliberate rumination inhibit the development of creativity due to a lack of proactive and constructive thinking about events and problems (Cohen and Ferrari, 2010; Vahle-Hinz et al., 2017).

However, it does not mean that higher levels of deliberate rumination are better, because students with low levels of deliberate rumination were more likely to be influenced by self-efficacy as a factor. As the frequency of deliberate rumination decreased, the effect of self-efficacy on creativity increased. While deliberate rumination assists individuals in finding meaning in stressful events, this meaning may involve negative beliefs, worldviews, and self-concepts (Kamijo and Yukawa, 2018), which may lead to negative emotions, which reveals that when suffer a stressful event, individuals who possess strong deliberate rumination may reinforce the recurrence of negative emotions to the extent that they reduce their self-efficacy in dealing with the stressful event, thus weakening the development of creativity. The high levels of deliberate rumination are more likely lead to negative emotions due to the fact that during the COVID-19 outbreak, students studied at home for long periods of time and were unable to communicate with others and so resolve their confusion. Then changes in self-efficacy have less impact on the effect of creativity under the effect of negative emotions such as anxiety and helplessness (Hu et al., 2015). Dispersed thinking is a core component of creative thinking (Runco and Acar, 2012). When deliberate rumination levels are lower, individuals with high levels of self-efficacy are able to positively think and solve problems from multiple perspectives due to reduced frequency of repetitive thinking about events and constant self-focusing. Then the influence of self-efficacy on creativity is subsequently enhanced.



Implications

In a theoretical sense, our study links PTG and creativity, a new learning that deepens understanding of the positive impact of traumatic events on the mechanisms of creativity. In addition, the researchers analyzed mediating and moderating effects. Using self-efficacy as a mediating variable, they found that the PTG of college students increased their self-efficacy and ultimately had a positive effect on their creativity, while deliberate rumination had a moderating effect on self-efficacy and creativity.

In a practical sense, this study has described the relationship between the four variables presented in this study, which may help researchers to better understand the mechanisms by which creativity develops after trauma. Therefore, the negative impact of major public health events, such as the COVID-19 pandemic, can be alleviated through positive psychological interventions with the college student population. This theory has a great guiding role in reality. After college students experience traumatic events, effective measures can be taken to promote their PTG, improving their self-efficacy and avoiding them having too high frequency of deliberate rumination so as to develop their creativity. During the outbreak confinement, The Ministry of Education of the People’s Republic of China asked universities to set up psychological support hotlines and online counseling services to mitigate the psychological damage caused to students. For instance, several universities provided psychological counseling services for students, offering them access to psychological problems, timely follow-up by professionals, and regular visits thus providing better attention to students’ PTG (The Ministry of Education of the People’s Republic of China, 2020). Second, news media should also focus on promoting healthy lifestyles and new forms of activities that emerge during the COVID-19 pandemic, such as online supermarkets, video consultations, and live home activities, which will help the public to build confidence in their lives and avoid excessive attention of epidemic-related information. Meanwhile, the mutual assistance of epidemic prevention resources and the timely response of staff to residents’ needs in the community will enhance individuals’ sense of security and alleviate the negative feelings associated with isolation and excessive rumination. Such interventions can help the students to reconstruct their perception of adversity and enable them to develop positive self-beliefs and so promote the creative process.



Limitations and Future Directions

This study has certain limitations. First, the cross-sectional study used in this study, while revealing correlations between the variables, does not allow for inference of causality between the variables tested. Future researchers could conduct longitudinal studies to determine whether the scores measured effectively represent an actual increase in creativity. Second, this study was conducted with college students from the same college, and due to the limitations of sampling at that time, gender balance of the samples was not achieved. In the future, the external validity of the results of this study can be tested by selecting subjects from a wider range of sources and more balanced gender. Third, this study only focused on the moderating effect of deliberate rumination between self-efficacy and creativity. Future research could further expand on the effects of other dimensions of rumination on creativity after a traumatic event. Finally, the effects of other factors, such as major discipline and gender on the four variables, have not been explored in this study, and future research could include control variables to further clarify the relationship between the four variables.




CONCLUSION

This study tested a moderated mediation model to examine the relationship between PTG and creativity, and the mediating role of self-efficacy between the two and the moderating role of deliberate rumination in college students during the COVID-19 pandemic. The results showed that PTG positively predicted creativity while self-efficacy mediated the relationship between the two. Furthermore, deliberate rumination moderated self-efficacy in the second half of the mediating pathway between PTG and creativity. More specifically, the positive predictive effect of self-efficacy on creativity was more pronounced at low levels of deliberate rumination.
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This study conceptualized digital competence in line with self-determined theory (SDT) and investigated how it alongside help-seeking and learning agency collectively preserved university students’ psychological well-being by assisting them to manage cognitive load and academic burnout, as well as increasing their engagement in online learning during the coronavirus disease 2019 (COVID-19) pandemic. Moreover, students’ socioeconomic status and demographic variables were examined. Partial least square modeling and cluster analysis were performed on the survey data collected from 695 students. The findings show that mental load and mental effort were positively related to academic burnout, which was significantly negatively associated with student engagement in online learning. Digital competence did not directly affect academic burnout, but indirectly via its counteracting effect on cognitive load. However, help-seeking and agency were not found to be significantly negatively related to cognitive load. Among the three SDT constructs, digital competence demonstrated the greatest positive influence on student engagement. In addition, female students from humanities and social sciences disciplines and lower-income families seemed to demonstrate the weakest digital competence, lowest learning agency, and least help-seeking behaviors. Consequently, they were more vulnerable to high cognitive load and academic burnout, leading to the lowest learning engagement. This study contributes to the ongoing arguments related to the psychological impact of the COVID-19 pandemic and informs the development of efficient interventions that preserve university students’ psychological well-being in online learning.
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INTRODUCTION

Digital competence is related to the knowledge, capacities, and attitudes of using digital technologies to consume, evaluate, and create learning information and to collaborate and communicate with others for learning purposes (Janssen et al., 2013; European Commission, 2019; He and Li, 2019). Developing university students’ digital competence is vital for their success in higher education (López-Meneses et al., 2020). Those with high digital competence can easily interpret and understand online learning materials and perform well in online learning (López-Meneses et al., 2020), whereas those suffering from digital deficiencies may find themselves struggling in or averse to online learning and consequently experiencing high cognitive load and academic burnout, which could eventually lead to the intention of quitting online learning (Bergdahl et al., 2020; Silamut and Petsangsri, 2020).

The unprecedented challenges caused by coronavirus disease 2019 (COVID-19) have disrupted virtually all educational institutions worldwide. As universities across nations struggle to provide continued schooling for their students, deficiencies are exposed in the large-scale remote teaching and online learning, such as complex home environments for learning, digital gap due to socioeconomic disparities, ineffective online learning systems, and inexperienced teachers (Ali, 2020; Hasan and Bao, 2020). Consequently, a series of issues arose in online learning during this pandemic, among which are high cognitive load, academic burnout, and disengagement that have been raised frequently and can impair students’ capability to learn and wreak havoc on their psychological well-being (Cao et al., 2020; Islam et al., 2020; Pohan, 2020). Under this circumstance, it calls for more digital competence on the part of students now than ever to adjust to and cope with the uncertainties.

However, there have been a limited number of empirical studies investigating students’ digital competence, particularly that of university students (Maderick et al., 2016; He and Li, 2019). Moreover, although the importance of digital competence has been widely recognized and highlighted in school settings (Hatlevik et al., 2015; López-Meneses et al., 2020), there has been limited empirical knowledge regarding how digital competence empowers students to cope with challenges in online learning and maintain psychological and emotional health, which is desperately needed for learning during this pandemic, as well as for re-entering conventional learning settings in the post-pandemic era (Cao et al., 2020; Hasan and Bao, 2020).

Nevertheless, even though digitally competent learners have potentials to perform productively and responsibly in online learning, they may not have adequate motivation for full engagement when experiencing insufficient agency and perceiving little support and help from others in online environments (Chen and Jang, 2010; Vanslambrouck et al., 2018). Therefore, to better examine how digital competence enables students to navigate through challenges in online learning, particularly during this pandemic, this study seeks to conceptualize digital competence in the framework of self-determined theory (SDT) and to examine how digital competence along with help-seeking (relatedness) and learning agency (autonomy) collectively tackles cognitive load and academic burnout and influences student engagement in online learning.

In addition, as the effects of learners’ socioeconomic status (SES) and demographic backgrounds (e.g., gender and academic disciplines) on their digital competence and responses to online learning have been much disputed in prior studies (Hatlevik et al., 2015; Mannerström et al., 2018), the present study continues to examine this topic by investigating the distribution of students according to these factors.

Specifically, this study aims to answer the following research questions:


1. How do university students’ digital competence together with their help-seeking behaviors and learning agency collectively preserve their psychological well-being by coping with cognitive load and academic burnout and enhancing their engagement in online learning?

2. How are students clustered based on their SES and demographic factors, as well as their digital competence and psychological responses to online learning?





THEORETICAL FRAMEWORK


A Review of Digital Competence for Online Learning

Digital technologies are playing an increasingly important role in present days, so does digital competence, the naming of which has been controversial, some calling it Internet skills, whereas others calling it computer/digital literacy (Janssen et al., 2013; Hatlevik et al., 2015). As digital technologies are becoming smarter and user-friendlier in recent years, its naming shifts from the focus on technical skills of operating technologies in the early days to higher-order skills such as collaboration, creativity, and knowledge building (Janssen et al., 2013). Digital competence is seen as one of the crucial competences for lifelong learning by the European Union (2018), and one of the fundamental skills as writing and reading (Røkenes and Krumsvik, 2016).

Research on digital competence in the educational field has increased gradually in recent years. Most of the research was related to teacher education and sought to uncover the components forming digital competence. For instance, Alarcón et al. (2020) developed a tool to evaluate educators’ digital competence, which covered eight areas such as professional engagement, digital resources, and digital environment. Falloon (2020) presented a conceptual framework explicating a comprehensive view of teacher digital competence, which went beyond technical and literacy conceptualizations and argued for a holistic understanding that involved complex knowledge and skills needed to be productive and responsible in digital environments. Gudmundsdottir et al. (2020) examined preservice teachers’ digital competence in terms of the responsible use of digital technologies, which included topics of privacy issues, cyberbullying, and the ability to evaluate digital content.

Contrastingly, there are a few studies investigating students’ digital competence, mostly in primary and secondary schools. The topics involve the measurement of digital competence and its impacting factors. For example, Aesaert et al. (2014) developed a scale using item response theory to measure primary school students’ digital competence. The scale contained 27 items covering topics related to retrieving and processing digital information and communication with a computer. Calvani et al. (2012) investigated secondary school students’ digital competence and found that they demonstrated inadequate digital competence regarding cognitive skills and socioethical knowledge. Hatlevik et al. (2015) explored predictors of digital competence among primary school students and found that students’ motivational beliefs and family backgrounds were predictors of their digital competence levels.

However, there has been a dearth of studies examining the digital competence of university students in online learning (Maderick et al., 2016; López-Meneses et al., 2020). This may be due to the misconception about the digital competence of university students who are often assumed to be tech-savvy, growing up with the pervasive presence of digital technologies (Jena, 2015). Nonetheless, this perspective may apply to their use of technologies for entertainment or personal hobbies (Qi, 2019). When digital technologies are used intensively for educational purposes, it may be a different scenario, which entails constant cognitive and affective investment and consequently may be less appealing to the students than using technologies for recreational activities (Maderick et al., 2016; Qi, 2019).



Digital Competence’s Importance for University Students’ Psychological Well-Being

Psychological well-being has been a frequently raised topic in this pandemic. For instance, Cao et al. (2020) investigated the psychological impact of the COVID-19 pandemic on university students and found that they experienced anxiety and worry of varying degrees. Parola et al. (2020) also found that young adults showed increased anxiety, stress, and depression during the pandemic.

The COVID-19 pandemic has changed the academic landscape and presented daunting challenges to how students take courses (Huntington-Klein and Gill, 2020). Because of the lockdowns caused by the pandemic, students are forced to study remotely at home supported by a variety of digital tools. To enable effective and productive online learning to happen, it requires the efforts of universities and teachers in the provision of digital learning resources, properly designed pedagogy, and academic support, on the one hand. On the other, it also requires the cognitive, affective, and behavioral inputs from students and particularly their digital competence to capitalize on online learning (Janssen et al., 2013; Hasan and Bao, 2020; Rasheed et al., 2020). However, students with insufficient digital competence or holding a negative perception of online learning might experience psychological distress when online learning becomes the sole means for education (Hasan and Bao, 2020).



Conceptualizing Digital Competence in the Framework of Self-Determination Theory

Self-determined theory is a macro theory of motivation, which posits that individuals have an innate need to be self-determining or autonomous, to be competent, and to be connected to others (Deci and Ryan, 2008). SDT is considered particularly useful for examining motivation in online learning given its characteristics of flexibility and the situated and multifaceted nature of motivation (Hartnett et al., 2011; Vanslambrouck et al., 2018).

According to Deci and Ryan (2008), SDT comprises three psychological needs: autonomy (the sense of agency and volition), competence (feeling effective in attaining expected outcomes), and relatedness (interactivity and connectedness). The collective fulfillment of the three psychological needs can lead to the development of intrinsic motivation, which can keep students persistent in tackling challenges and achieving higher qualifications (Deci and Ryan, 2008; Vanslambrouck et al., 2018). Nonetheless, the deficiencies in either one of the three psychological needs may result in amotivation or external motivation. During this pandemic, when students were forced to study at home owing to the lockdowns and social distancing policies, the lack of interpersonal interactions could cause feelings of social disconnectedness and isolation, which could be magnified in virtual spaces (Evans et al., 2020; Horesh et al., 2020), consequently discouraging students from further engaging in online learning.

In this study, digital competence was used to represent “competence” according to SDT. Help-seeking behaviors were chosen as the proxy for “relatedness” because help-seeking is a social and collective process and reflects students’ sense of belongingness to a learning community based on which they cope for challenges and difficulties in online learning (Järvelä, 2011; Qayyum, 2018). Learning agency was used to represent “autonomy” as it is related to students’ self-directedness and perceived control in online learning (Kearney et al., 2015; Juhaňák et al., 2019).



Hypotheses Development

Cognitive load refers to the amount of working memory for processing and encoding new information (Paas et al., 2003). According to Hwang et al. (2013) and Paas et al. (2003), cognitive load is assessed from two important dimensions: mental load, which is defined as the cognitive load arising from the interaction between tasks and individual characteristics; and mental effort, which is related to the cognitive capacity used for accommodating the demands imposed by learning tasks.

Admittedly, certain levels of difficulty are beneficial for learning. However, if the cognitive load is perceived high or if students deem their cognitive capacities as insufficient to achieve learning success, they tend to experience burnout, which refers to emotional exhaustion and reduced efficacy beliefs resulting from overtaxing learning tasks (Asikainen et al., 2020). Academic burnout is negatively associated with students’ psychological well-being and is closely linked to a variety of health problems, such as heavy stress, chronic fatigue, and depression (Kuittinen and Meriläinen, 2011; Salmela-Aro et al., 2019; Asikainen et al., 2020). Consequently, the students may suffer deteriorated performance and opt to give up their learning efforts (Feldon et al., 2019). This phenomenon may appear more frequently in online learning during this pandemic when students were forced to stay online for long hours to finish their coursework at home with limited resources and support available (Islam et al., 2020; Pohan, 2020). Based on the aforementioned analyses, the following hypotheses are proposed:


H1. Mental load is positively related to academic burnout.

H2. Mental effort is positively related to academic burnout.

H3. Academic burnout is negatively related to student learning engagement.



In line with SDT, individuals pursue three psychological needs (digital competence, help-seeking, and learning agency in the context of this study) in their interactions with online environments. When the three psychological needs are met and intertwined, individual students likely evaluate their behaviors as self-determined and develop intrinsic motivation (Deci and Ryan, 2008; Hartnett, 2015). Intrinsically motivated students tend to demonstrate stronger persistence in achieving expected outcomes and are less likely to be discouraged and frustrated by setbacks and challenges arising in online learning than those who are less or externally motivated (Hartnett, 2015; Vanslambrouck et al., 2018). Thus, informed by this line of reasoning, the following hypotheses are developed:


H4a-4d. Digital competence is negatively associated with mental load (H4a), mental effort (H4b), academic burnout (H4c), and learning engagement (H4d).

H5a-5d. Help-seeking is negatively associated with mental load (H5a), mental effort (H5b), academic burnout (H5c), and learning engagement (H5d).

H6a-6d. Learning agency is negatively associated with mental load (H6a), mental effort (H6b), academic burnout (H6c), and learning engagement (H6d).



In addition, help-seeking behaviors are perceived as valuable for the development of digital competence as they increase the chances of exchanging learning experiences and jointly coping with problems emerging in online environments (Røkenes and Krumsvik, 2016). Furthermore, students with high learning agency tend to perceive ownership of learning in virtual spaces and initiate actions to achieve expected learning goals, thereby gradually strengthening their digital competence of addressing challenges emerging in the learning process (Deci and Ryan, 2008; Juhaňák et al., 2019). Therefore, the following hypotheses are developed:


H7. Help-seeking is positively related to digital competence.

H8. Learning agency is positively associated with digital competence.



According to the hypotheses above, the theoretical research model is illustrated in Figure 1.
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FIGURE 1. Conceptualization of digital competence in SDT and its relevance with students’ psychological well-being.




METHODOLOGY


Research Context and Participants

The sample of this study comprised students enrolled in two public universities in China. This study was conducted at the end of the semester when they had finished online courses at home due to the lockdown policy and were about to return to campus the coming semester. Before data collection, the ethical clearance of the two universities and the informed consent of all participants were obtained. The data were collected through an online survey platform using a convenience sampling approach. We approached around 900 university students with the help of their instructors and eventually obtained valid responses from 695 of them. There were 449 female students and 246 males, aged between 18 and 21 years. Among the participants, 471 students came from the disciplines of humanities and social sciences (e.g., education, psychology, and sociology), whereas 224 students from the disciplines of natural sciences and engineering (e.g., mathematics, physics, and computer sciences). To investigate the participants’ SES, they were asked to rate their family income based on a five-point scale, ranging from “0” representing the lowest-income family and “4” the highest-income family. All responses were anonymous so as to protect the participants’ privacy. Those who rated the first two points were grouped together and were labeled as “lower-income families” (n = 205), whereas the remaining students were labeled as “middle- and higher-income families” (n = 490).



Instrumentation

The survey instrument comprised seven variables with 32 items (Appendix A), besides the items measuring students’ SES and demographic information. The items were measured using a five-point Likert scale, ranging from “1” “strongly disagree” to “5” “strongly agree,” except for help-seeking, which was scored with “1” indicating “never” and “5” “always.”

The survey was developed based on previous relevant studies. The items of digital competence were developed based on Alarcón et al. (2020); Janssen et al. (2013), and López-Meneses et al. (2020), with a Cronbach α value of 0.87. The construct of help-seeking was adapted from Qayyum (2018), with a Cronbach α value of 0.79. The items measuring learning agency were adapted from Kearney et al. (2015), with a Cronbach α value of 0.82. The items measuring mental load and mental effort were adjusted from Hwang et al. (2013), with the Cronbach α values of 0.82 and 0.85, respectively. The construct of academic burnout was adapted from Kristensen et al. (2005), and its value of Cronbach α was 0.92. Finally, the items measuring online engagement were developed based on Bergdahl et al. (2020), with a Cronbach α value of 0.94.

Considering the original instrument was in English, we followed a back-translation procedure to minimize possible differences between the English and the Chinese versions. Before administering the surveys to the participants, we invited two experts in learning sciences and two experts in psychological research to provide feedback on the survey design, based on which the survey was refined. Subsequently, the survey was tested on eight university students to examine its clarity. Items that caused confusion were reworded to convey clearer information. In addition, as this study used self-report data, Harman’s single factor test was performed to investigate possible common method bias (Podsakoff et al., 2012). We entered all variables into an exploratory factor analysis to examine the unrotated factor solution. The single largest factor explained 39.1% of the variances, which is lower than the threshold of 50%, implying that this study’s validity was not compromised by this issue.



Analysis Methods

To validate the research model of university students’ digital competence and psychological well-being, partial least squares structural equation modeling (PLS-SEM) was used as PLS-SEM is prediction-oriented and excels at maximizing the variance explained for the dependent variables (Chin, 1998; Hair et al., 2014). To examine how the students were distributed based on their SES and demographic variables, as well as their digital competence and mental and emotional responses to online learning, a two-step cluster analysis was performed. Compared with conventional clustering techniques, the two-step cluster analysis has advantages in handling both categorical and continuous variables simultaneously, automatically determining the optimal number of clusters by comparing the values of clustering criteria across different model clustering solutions rather than arbitrary choices, and dealing with large data files (Kent et al., 2014; Benassi et al., 2020). It has been considered one of the most reliable analysis approaches for classifying individual cases into subgroups (Gelbard et al., 2007; Kent et al., 2014).



RESULTS

This section comprises results from PLS-SEM and the two-step cluster analysis. As for PLS-SEM, the measurement model was first examined followed by the structural model (Hair et al., 2014).


Measurement Model

The measurement model was assessed through item reliability, convergent validity, and discriminant validity. Item reliability was attained by evaluating the item loadings with their associated latent factors, which should exceed 0.70 (Hair et al., 2014). As shown in Table 1, the loading coefficients of all items were greater than 0.70. Convergent validity was assessed through two aspects: (a) composite reliability, which should be greater than 0.70; and (b) average variance extracted (AVE), the minimum value of which should be higher than 0.50 (Fornell and Larcker, 1981; Hair et al., 2011). As indicated in Table 1, the latent constructs’ composite reliability and AVEs met the prescribed criteria. Discriminant validity was examined by comparing the square root of each latent construct’s AVE with the correlations between that and other latent constructs (Chin et al., 2003). As manifested in Table 2, all constructs’ AVEs were higher than the correlations between them and other constructs, thus substantiating the discriminant validity of the research model.


TABLE 1. Variable reliability, average variance extracted (AVE), and item loadings and means.
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TABLE 2. Correlations between different constructs and the square root of their AVEs.

[image: Table 2]In addition, Table 2 shows that student engagement in online learning was significantly negatively correlated with their mental load (r = −0.37, p < 0.00, CI = −0.45 to −0.27), mental effort (r = −0.50, p < 0.00, CI = −0.57 to −0.41), and academic burnout (r = −0.58, p < 0.00, CI = −0.64 to −0.49). Moreover, significant negative correlations were also observed between the three components of SDT (digital competence, help-seeking, and learning agency) and mental load, mental effort, and academic burnout, with the correlation coefficients ranging from r = −0.24 (p < 0.00, CI = −0.28 to −0.11) to r = −0.42 (p < 0.00, CI = −0.47 to −0.32), and digital competence demonstrating the most salient negative correlations with them. All these correlation outcomes highlighted the possible detrimental effects related to high cognitive load and academic burnout in online learning during the pandemic as well as the potential counteracting effect of digital competence on them.



Structural Model

To assess the structural model, we examined both the significance levels of the path coefficients in the proposed research model and the explanatory power (R2) of the endogenous constructs. Considering that parametric approaches are not suggested to evaluate the path coefficients’ significance levels as PLS-SEM does not depend on distributional assumptions, bootstrapping analysis is recommended (Sanchez, 2013; Hair et al., 2014). Table 3 presents the bootstrap results, which are illustrated in Figure 2.


TABLE 3. Bootstrap outcomes of the path coefficients.
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FIGURE 2. The validated research model. ∗∗∗p < 0.001. ns = non-significant. The dashed lines indicate non-significant path relationships.


According to Table 3 and Figure 2, mental load and mental effort were positively related to students’ academic burnout in online learning, which further negatively predicted their learning engagement, thereby substantiating H1, H2, and H3, and underscoring the potentially negative consequences associated with high cognitive load and academic burnout. Significantly negative correlations were observed between digital competence and mental load and mental effort; hence, H4a and H4b were supported. Help-seeking behaviors and learning agency were not negatively related to mental load and mental effort; thus, H5a, H5b, H6a, and H6b were not substantiated. However, digital competence and help-seeking behaviors did not negatively predict academic burnout, whereas learning agency did, therefore supporting H6c but not H4c and H5c. The three components of SDT (digital competence, help-seeking behaviors, and learning agency) all positively predicted student engagement in online learning, thereby supporting H4d, H5d, and H6d. Finally, students’ help-seeking behaviors and agency in online learning were positively related to their digital competence; thus, H7 and H8 were supported.

As PLS-SEM seeks to maximize the variance explained in the endogenous constructs of the theoretical model, their R2 values are used as crucial criteria to determine the quality of the structural model (Henseler et al., 2009). Figure 2 shows that the R2 values of digital competence, mental load, mental effort, academic burnout, and learning engagement were 0.52, 0.11, 0.14, 0.50, and 0.60, respectively, suggesting medium to large effect sizes (Cohen, 1988) and thus high explanatory power of the research model. In addition, according to the global criterion of goodness-of-fit (0 < GoF < 1) that is proposed by Tenenhaus et al. (2004) to determine the overall quality of PLS-SEM, the GoF indices of 0.10, 0.25, and 0.36 indicate small, medium, and large fit, respectively. The GoF value of the PLS-SEM analysis in the present study was 0.51, implying a substantially good fit for the research model and thereby providing further supportive information about the research model.



Two-Step Cluster Analysis

The Bayesian information criterion (BIC) was used as the clustering criterion for computing the potential numbers of clusters. Smaller BIC values suggest better models (Vrieze, 2012). Nonetheless, in the scenario where the BIC values continue to decrease while the number of clusters increases, gradually complicating the cluster model, the changes in BIC values and those in the distance measure are examined to determine the optimal cluster solution so as to balance the tradeoff between the complexity of the cluster model and the BIC values.

As shown in Table 4, the two-step cluster analysis reported a three-cluster classification as the optimal solution, with lower BIC values (5,433.58), the biggest BIC changes (0.653), and changes in distance measure (1.656). Figure 3 presents the supportive information about the three-cluster classification as the distribution of the cluster sizes was reasonable with no clusters featuring the majority of the spare parts.


TABLE 4. Full information of the clusters generated by the two-step cluster analysis.
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FIGURE 3. Cluster sizes for the three-cluster solution.


Table 5 displays the composition of each cluster of students examined in this study. Overall, the comparison between the three clusters implies that family income might be negatively associated with cognitive load and academic burnout. Students from lower-income families likely experience higher cognitive load and academic burnout in online learning during the pandemic. Consequently, their online engagement might be undermined.


TABLE 5. Summary of the three-cluster solution.

[image: Table 5]Specifically, the female students from the disciplines of humanities and social sciences and middle- and higher-income families (Cluster 2) were likely to be most motivated in the virtual classroom, demonstrating the strongest digital competence (mean = 3.81, SD = 0.69), highest learning agency (mean = 4.03, SD = 0.70), and most help-seeking behaviors (mean = 3.42, SD = 0.75). This cluster of female students tended to experience the lowest cognitive load (mental load, mean = 2.28, SD = 0.84; mental effort, mean = 2.37, SD = 0.95) and burnout (mean = 1.92, SD = 0.74) and consequently demonstrate the highest engagement (mean = 3.52, SD = 0.76) in online learning.

Contrastingly, the female students from the disciplines of humanities and social sciences and lower-income families (Cluster 3) might be the least motivated in online learning, manifesting the weakest digital competence (mean = 3.02, SD = 0.65), lowest learning agency (mean = 3.36, SD = 0.71), and least help-seeking behaviors (mean = 2.79, SD = 0.75). They were likely to experience the highest cognitive load (mental load, mean = 3.07, SD = 0.75; mental effort, mean = 3.22, SD = 0.83) and burnout (mean = 2.77, SD = 0.84) and resultantly demonstrate the lowest engagement (mean = 2.58, SD = 0.76) in online learning.

In comparison with the previous two clusters of students, the male students from the disciplines of natural sciences and engineering and middle- and higher-income families (Cluster 1) likely stand in the middle ground, demonstrating intermediate levels of digital competence, motivation, cognitive load, burnout, and learning engagement.



DISCUSSION

This study conceptualized digital competence in the SDT framework and investigated how it alongside help-seeking and learning agency collectively preserved university students’ psychological well-being by assisting them to manage cognitive load and academic burnout and increase their engagement in online learning, which is essential for students’ academic success in this challenging time (Ali, 2020). In addition, the roles played by students’ SES and demographic factors in this process were examined.


Digital Competence, Help-Seeking, Learning Agency, and Challenges to Psychological Well-Being in Online Learning

As hypothesized, mental load and mental effort were positively associated with academic burnout, which further negatively affected student learning engagement. These findings are consistent with prior studies, such as those by Asikainen et al. (2020) and Chang et al. (2017), which found that high cognitive load tended to interrupt students’ learning, causing exhaustion, and frustrating experience for them and leading to disengagement and undesirable learning performance.

Contrary to the hypotheses, digital competence did not directly affect academic burnout, but indirectly through its alleviating effect on mental load and mental effort. This finding is reasonable. According to Arguel et al. (2019) and López-Meneses et al. (2020), students with higher digital competence may be in a better position to solve cognitive disequilibrium as they can make sense of digital learning materials and deal with learning requirements more effectively, thereby being more capable of addressing challenges in online learning and less likely suffering from frustrating feelings and emotional distresses.

The finding of the significant negative relationship between learning agency and academic burnout is congruent with prior studies. When students engage in online learning in a forced and unwilling way, they are more likely to have negative experiences than those who perceive control and self-directedness (Selwyn, 2016; Juhaňák et al., 2019). And when the lack of learning agency is combined with digital incompetence, the negative experience may be intensified (Selwyn, 2016).

However, help-seeking and learning agency were not significantly negatively associated with mental load and mental effort. This may be due to that mental load and effort are essentially related to digital learning materials and their instructional designs, respectively (Hwang et al., 2013). Even though seeking help when facing challenges and empowering students to exercise autonomy may contribute to easing students’ cognitive load in online learning (Qayyum, 2018; Schneider et al., 2018), it is individuals’ capabilities of processing information that largely determine the quality of interpreting and mastering the online learning materials (López-Meneses et al., 2020).

Among the three constructs used to conceptualize self-determined motivation, digital competence demonstrated the biggest influence on students’ engagement in online learning. This finding seems to be at odds with Deci and Ryan (2008) in which they argued for the element of autonomy as the core of intrinsic motivation of learning engagement. But instead, it reinforces the argument raised at the beginning of this study that students’ digital competence is greatly needed to cope with the uncertainties in online learning during this pandemic, which presents an unfamiliar context to the students (Pohan, 2020). When university courses are shifted online completely, albeit with some being unsuitable for the online instructional mode, student engagement could suffer (Huntington-Klein and Gill, 2020). The students who are more capable of capitalizing on digital resources and holding responsible attitudes toward the use of digital technologies for learning could be more prepared to tackle the challenges in uncertain times (Janssen et al., 2013).

Overall, the effect size values of digital competence, mental load, mental effort, academic burnout, and learning engagement ranged from 0.11 to 0.60 (Figure 2), implying moderate to strong effect sizes (Cohen, 1988). These results may highlight the special context caused by the pandemic when the students were forced to study online alone at home and faced with a variety of distractions and uncertainties (Cao et al., 2020). Under this context, online learning became the only means for schooling. Nonetheless, long-hour exposure to online learning could incur heavy cognitive load (Pohan, 2020). Consequently, the students tended to easily feel exhausted and overwhelmed, leading to decreased engagement and even the intention of dropping out (Bergdahl et al., 2020; Hasan and Bao, 2020). However, digital competence may have the potential to break this negative chain of reactions as it can help free the working memory of the mind to process digital learning resources effectively, thereby alleviating cognitive load that is related to learning through digital technologies (Sweller, 2005, 2020). The moderate to strong effect sizes of the constructs examined in this study also substantiated the suitability of the SDT theory that conceptualized digital competence as one of the potential ways that maintain students’ psychological well-being as well as learning engagement.



SES and Demographic Variables and Their Relationships With Digital Competence and Psychological Responses to Online Learning

Concerning SES, the findings of the relationships between family income and students’ digital competence and psychological responses are largely congruent with prior studies on digital competence (e.g., Hatlevik et al., 2015) and recent studies about the impact of the COVID-19 pandemic on university students’ health. For instance, Cao et al. (2020) found that students from higher SES were likely to experience lower psychological distresses. This may be because students from lower-income families often have limited access to digital resources and suffer from economic pressure. Consequently, they may face more obstacles and difficulties in online learning during this pandemic, thereby more likely risking to suffer higher levels of frustration, anxiety, and decreased efficacy than their counterparts from higher-income families (Hasan and Bao, 2020).

In addition, female students from lower-income families as indicated in Cluster 3 (Table 5) were more likely to experience high cognitive load and burnout. This finding is different from Cao et al. (2020), which indicated that female and male students experienced similar stresses and negative emotions in online settings. However, it corroborates the findings of Horesh et al. (2020) that women may be more vulnerable to psychological and emotional stresses than men during this pandemic. Further studies are needed to disentangle this controversy.



Contributions and Implications

This study has the following contributions. First, the findings of this study expand our knowledge of the role of digital competence in students’ online learning, especially during the COVID-19 pandemic. Prior studies mostly focused on its measurement and its role in academic performance (e.g., Castaño-Muñoz et al., 2017; López-Meneses et al., 2020), little attention has been given to its potentials in preserving students’ mental and emotional health, which is vital to university students during the pandemic and in the post-pandemic era when the students return to normal schooling (Hasan and Bao, 2020). The conceptualization of digital competence in SDT and relating it to challenges of students’ psychological well-being in online learning provide a new perspective of understanding digital competence.

Second, this study contributes further evidence to the debates over the effect of students’ SES on their learning in online settings. Different from previous studies that argued for the effect of individuals’ SES on digital disparities (Calvani et al., 2012), the present study shows that SES may be related to not only individuals’ competence in maneuvering the digital learning resources, but also their psychological responses while working on the resources.

Third, this study also contributes to the ongoing arguments related to the psychological impacts of the COVID-19 pandemic and informs the development of efficient interventions that preserve university students’ psychological well-being (Parola et al., 2020). Psychological interventions serve as a conventional option. However, we may also think outside of the box and design interventions from a different perspective by tracing back to the source of mental and emotional problems related to online learning. As such, academic interventions that improve university students’ digital competence while prompting their agency and encouraging interpersonal communications in online learning may be a potentially effective alternative.

In addition, this study carries implications for practice in the following ways. First, the learner clusters identified in this study can inform the development of targeted, rather than one-size-fits-all, strategies and interventions that assist learners of specific population groups to adapt to online learning while maintaining their psychological well-being. To respond to the call for equal access to opportunities promised by online learning for the underrepresented population (Littenberg-Tobias and Reich, 2020), universities should increase support to female students from lower-income families so as to enhance their digital competence and learning agency, as well as to encourage their help-seeking behaviors. Such measures are promising to put them in a better position to cope with challenges in online learning, to decrease their cognitive load and academic burnout, and to strengthen their online engagement.

Second, students’ digital competence can be improved in a variety of ways. For instance, universities ensure that faculty and students have access to all the digital resources and tools that are necessary to enhance the students’ learning online and offline (Alarcón et al., 2020). They can also provide workshops helping students to manage digital learning resources effectively and assisting faculty to improve the digital competence of their students (He and Li, 2019). However, it may be a different scenario for universities from low- and middle-income countries and their students as they tend to be subject to more financial constraints than their counterparts in high-income countries (Islam et al., 2020). These universities have to make realistic and cost-saving plans that cater to their students’ needs of developing digital competence. Affordable digital resources and tools should be provided. Besides, universities and faculty can build a strong bond with their students to improve their efficacy and attitudes toward online learning (Islam et al., 2020). They can provide students with models and hands-on opportunities that scaffold the mastery of digital competence (Røkenes and Krumsvik, 2016).

Third, even though digital competence is critical for students to be successful in online learning, encouraging students’ learning agency and help-seeking behaviors is no less important. The combination of the three factors could collectively elicit intrinsic motivation from university students, which could empower them to manage cognitive load and academic burnout in online learning without the physical presence of peers and instructors, particularly during this pandemic. And fourth, the indirect effect of digital competence on academic burnout through mental load and mental effort suggests that solely enhancing students’ digital competence may not decrease students’ burnout directly. Instructors are advised to select and design learning materials and tasks of proper difficulty levels that are congruent with students’ cognitive levels (Pohan, 2020). Although being subject to the constraints of time, resources, and experience in designing well-thought-out online learning courses, they can iteratively refine their courses based on their students’ reactions and feedback, so as to reduce the extra mental effort needed for the students to master new information. In doing so, the students’ experience of academic burnout can be expected to decrease eventually.



Limitations and Future Research

The findings of this study should be interpreted cautiously with the following limitations. First, as this study is cross-sectional, no causal relationships can be proven. Thus, future researchers are suggested to validate the findings related to digital competence’ effect on the psychological well-being of university students and the role of SES and demographic variables in longitudinal studies so as to provide stronger argumentation. Second, the data of this study were collected from two universities that have relatively modernized digital facilities to support online learning during the pandemic. As a result, the findings of this study may suffer from the issue of overrepresenting technology-rich universities. Thus, future studies are recommended to test the research findings using a more balanced sample involving different types of universities.

Despite the limitations, this study offers a starting point for more scholastic endeavors that examine how digital competence helps preserve university students’ psychological well-being and empower them for successful professional life and social participation in the future that is filled with uncertainties, challenges, and opportunities.
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The mechanism of how the COVID-19 global pandemic has affected the entrepreneurial intentions of college students remains unknown. To investigate the impact of the entrepreneurial environment on entrepreneurial self-efficacy and entrepreneurial intentions in the post-pandemic era, 913 college students were invited to complete a questionnaire. The data were analyzed with structural equation models. The conclusions revealed by the questionnaire are as followed: college students have retained some entrepreneurial intention in the post-pandemic era; the factors influencing the entrepreneurial intention include sex, family entrepreneurial history, major, and education background; and entrepreneurial self-efficacy can play a major role to mediate the impact caused by the post-pandemic entrepreneurial environment on entrepreneurial intentions. The research conclusions provide important insights to improve college students’ entrepreneurial intentions in the post-pandemic environment.
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INTRODUCTION

The world witnessed the unprecedented epidemic of COVID-19 in 2020, which brought a huge shock to the global economy, trade, as well as investment. Major economies around the world successively experienced significant declines in the economic growth of varying degrees, accompanied by a sharp spike in unemployment and deterioration in the performance of the market (China Macroeconomic Forum, 2020). Therefore, economic recovery after the epidemic is becoming the top priority for any country. According to the Global Competitiveness Report, entrepreneurship, which is a momentum for a country to promote economic development, plays an irreplaceable role in maintaining social stability and achieving economic recovery in efficiency-driven countries. The reform of innovation and entrepreneurship education in higher education plays a critical role in the country’s socio-economic development, which in turn influences the international status of a country. Therefore, countries around the world attach great importance to the cultivation of entrepreneurial intentions (EI) among college students. In 2015, China’s State Council issued “Opinions on Several Policy Measures to Vigorously Promote Mass Entrepreneurship and Innovation,” putting forward “Mass Entrepreneurship and Innovation.” As college students are the reserve force for national development, study on their entrepreneurial intentions in the post-epidemic environment (PEE) is vital to the country’s economic recovery.

It has been found that the entrepreneurial environment is a significant positive predictor of entrepreneurial intentions (Wu and Mao, 2020). Essel et al. (2020) have found that a good entrepreneurial environment promotes entrepreneurial intentions with empirical studies. Also, some scholars have found a decline in social entrepreneurial intentions due to the epidemic. For example, Inés Ruiz-Rosa et al. (2020) have found that the epidemic caused a severe socio-economic crisis and great uncertainty, which led to a decline in students’ entrepreneurial intentions. However, the post-epidemic entrepreneurial environment has been changed dramatically. Under the epidemic prevention and control guidelines, people in China and beyond has experienced online activities like online shopping and online education, and people’s mindset and lifestyles changed at the same time, which is more embracing a new lifestyle with the internet economy (Wang et al., 2020; Tang and Liang, 2021). Although the epidemic has brought a severe blow to the service industries such as transportation, travel, and retail. But online consumption such as telecommuting, telemedicine, online education, online entertainment, and emerging industries such as unmanned delivery and smart manufacturing have all shown strong potential to grow (Duan, 2020). Be that as it may, there is no sound evidence on how exactly the post-epidemic entrepreneurial environment predicts entrepreneurial intentions.

However, currently, many countries are under the pressure of the epidemic, and when it is under control and becomes stable, it is an urgent need to create a good entrepreneurial environment to boost people’s entrepreneurial intentions. China has taken the lead in controlling the epidemic, and as of 27 September 2020, all 31 provinces (autonomous regions and municipalities) and the Xinjiang Production and Construction Corps have resumed cross-provincial (autonomous regions and municipalities) group travels and entered the post-epidemic era (Babna, 2020). General Secretary Xi Jinping pointed out: “The epidemic is both a challenge and an opportunity for industrial development. We need to take it as an opportunity to transform and upgrade traditional industries and innovate new industries.” In the post-epidemic situation, the Chinese government has already announced many entrepreneurship-friendly policies. Through the review of literature, it has been found that there is no precedent research on how entrepreneurial intentions are changed in the post-epidemic environment and how the entrepreneurial environment affects entrepreneurial intentions, and a possible reason behind this may be that most countries are still in the midst of the epidemic. But now China is embracing a post-epidemic era, and relevant studies are of great value and innovative significance.

Meanwhile, entrepreneurial self-efficacy (ESE), which refers to self-efficacy in the context of entrepreneurship, has been a key topic in research on entrepreneurship, which draws the attention of many scholars. In fact, entrepreneurial self-efficacy is dual; in that, it is both a mediating variable and an outcome variable. In this research, entrepreneurial self-efficacy is considered as a key mediating variable in the relationship between entrepreneurial environment and entrepreneurial intention in the post-pandemic era. With this in mind, this study also focuses on the relationship between entrepreneurial environment and entrepreneurial intention and investigates whether entrepreneurial self-efficacy can play a mediating role.

In summary, based on the literature review, this study finds that there is no precedent research conducted, even though there is sound evidence that entrepreneurial environment can predict entrepreneurial intentions, and entrepreneurial self-efficacy can bring a mediating effect in entrepreneurship. Given that China is among the first to enter the post-epidemic era, which can be considered as a sound representative. As a result, this study chooses China to study how the post-epidemic entrepreneurial environment (PEE) affects entrepreneurial intentions, which is both innovative and practical.



LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT


The Theory of Social Cognitive Model

Bandura’s (1977) Social Cognitive Theory suggests that entrepreneurial intentions are deliberate, rational behavioral tendencies, which are the combined result of the entrepreneurial environment, entrepreneurial cognition, and individual-environment interactions. The theory emphasizes the influence of the social environment, in which the individual lives, on people’s behavior, pointing that the external environment can act as a resource for the individual to enhance self-prediction, manipulation, or volitional control. Thus, it can provide the individual with precise information that affects the direction and intensity of his or her behavior. At the same time, the influencing process of the external environment on behavior varies according to the individual’s cognitive knowledge and characteristics. In other words, the external environment can influence human behavior with various stimuli, and this influence is realized through the psychological process and internal self-regulatory system (i.e., self-efficacy) of an individual. Therefore, according to Social Cognitive Theory, the entrepreneurial environment can be viewed as the external environment, and entrepreneurial self-efficacy can be viewed as the individual’s cognitive knowledge and characteristics. Both of them can play major roles in the forming of an individual’s entrepreneurial intentions and are vital variables in the study on entrepreneurial intentions. The entrepreneurial environment can affect entrepreneurial intentions through individual judgments on the accessibility to resources and support.



Entrepreneurship Intention

Entrepreneurial intention is defined as “a self-acknowledged conviction by a person that they intend to set up a new business venture and consciously plan to do so in the future” (Thompson, 2009). Similar to personal commitment, the Entrepreneurial intention of college students can predict the possibility of whether they will start a business in the future or not (Liu, 2011). As a consequence, this study regards entrepreneurial intentions as the behavioral dispositions and ideas of college students who choose to start their own business in the future.



Linking Post-pandemic Entrepreneurial Environment to Entrepreneurial Intention

The entrepreneurial environment, which includes all social, cultural, economic, and political conditions, as well as existing opportunities to receive entrepreneurial resources, is a vital combination of factors that influences entrepreneurial activities (Zhang and Chen, 2004). The entrepreneurial intention model proposed by Lüthje and Franke (2010) indicates that the influence of social-environmental factors is vital for an individual’s entrepreneurial intention, that is to say, whether, at school, or society, environmental factors that can hinder entrepreneurship will frustrate an individual’s entrepreneurial intentions. Previous research has found that the entrepreneurial environment has a substantial impact on entrepreneurial intentions (Rajib and Niladri, 2020; Shi et al., 2020). To date, the entrepreneurial environment in China has changed with the outbreak of the global pandemic, but there has been little research on whether the post-pandemic entrepreneurial environment can affect the entrepreneurial intentions of college students. Thus, this study proposes a hypothesis based on previous research:


Hypothesis 1: The post-pandemic entrepreneurial environment has a substantial effect on student’s entrepreneurial intention.





The Mediating Role Played by Entrepreneurial Self-Efficacy

Bandura (1977) has first introduced the concept of self-efficacy from a psychological perspective and defined it as people’s beliefs in their capabilities to do a job. Boyd and Vozikis (1994) have defined entrepreneurial self-efficacy as the belief that people are confident to become an entrepreneur, engage in entrepreneurial activities, and ultimately achieve their entrepreneurial goals. Self-efficacy determines one’s orientation of goals, the effort paid to achieve goals, and persistence. As a psychological resource, Self-efficacy has a positive impact on one’s behavior. Research has disclosed that entrepreneurial self-efficacy can play a mediating role in the relationship between multiple network embedding and entrepreneurial intention (Li et al., 2019). Also, it can moderate the relationship between extraversion, openness, emotional stability, and entrepreneurial intention (Jin and Huang, 2019). According to the Social Cognitive Theory, both the entrepreneurial environment and entrepreneurial self-efficacy are momentous in the formation of entrepreneurial intentions. Farashah (2015) has studied the institutional normative environment of 54 countries (regions), observing that the entrepreneurial self-efficacy of adults had a positive effect on individual entrepreneurial intentions; while a recent empirical study from Saudi Arabia has shown a partially mediating role played by entrepreneurial self-efficacy in the relationship between entrepreneurial environment and entrepreneurial intentions (Elnadi and Gheith, 2021).

Based on a thorough literature review, the relationship between the entrepreneurial environment, entrepreneurial self-efficacy, and college students’ entrepreneurial intention was assessed in the post-pandemic era. Specifically, the direct effect of the post-pandemic entrepreneurial environment on entrepreneurial intention was tested and whether entrepreneurial self-efficacy can play a mediating role was examined as well. According to the existing research, we made the following hypotheses:


Hypothesis 2: The post-pandemic entrepreneurial environment has a substantial effect on entrepreneurial self-efficacy.

Hypothesis 3: Students’ entrepreneurial self-efficacy has a significant influence on entrepreneurial intention.

Hypothesis 4: Entrepreneurial self-efficacy can serve as a mediator for the entrepreneurial intention in the post-pandemic entrepreneurial environment.





METHODS


Participants and Procedures

The test was completed between August and October 2020 and was divided into a pre-test and a formal test. Complete data were tested and retrieved twice. Two questionnaires were administered to different participants.


Pre-test Sample Adopted in the Study

The pre-test questionnaire was accomplished in August 2020. 127 questionnaires were distributed to students who were majoring in foreign languages at a comprehensive university in Zhejiang Province, China with the convenience sampling method. The total number of participants is 127. Eight invalid questionnaires were excluded, and the efficiency of the questionnaire was thus 93.7%. Among them, 73 students majored in English, nine majored in Japanese, and 37 majored in German; 62 were juniors, 48 were seniors, and nine were postgraduates. After an analysis of the content, reliability, and validity of questionnaires, some items and revised the initial questionnaire was deleted to finalize the formal one.



Formal Sample Adopted in the Study

The official questionnaire was carried out from the end of August to October 2020. The questionnaires were distributed to students studying in three schools in Zhejiang Province, China with the stratified random sampling method. The three schools included a comprehensive university, a general private university, and a general junior college. With an online platform1, a total of 1,050 questionnaires were distributed and retrieved. To ensure that participants were represented, 350 individuals were drawn from each of the three schools based on four demographic variables: gender, profession, educational background, and family background, for achieving the integrity of the sample structure. Finally, 913 valid questionnaires (effective rate 86.95%) were obtained, of which 220 were completed by men and 693 were accomplished by women. Participants were students who are majoring in science, engineering, agriculture, and medicine (n = 134), humanities and social sciences (n = 186), sports and art (n = 453), and business administration (n = 140). Concerning participants’ educational background, 563 participants had a junior college degree, 313 had a bachelor’s degree, and 37 had a postgraduate degree. A total of 240 participants had a family member who had started their businesses, and 673 people did not. 374 participants were the only child in their family and 539 had siblings.



Test Process

This study was carried out in accordance with there commendations of the Human Ethics Committee of the Ningbo University. Class was designed to be the unit of the test, and one postgraduate student who had experience in this kind of testing before was responsible for the test. Before the test started, the researcher had provided specific training for the responsible person, which includes the instructions to the questionnaire, the content of the questionnaire, and notes of the testing process. During the test, the respondent would be informed of the academic purpose of the test and the anonymity of the questionnaire. The respondents were able to finish all the questions in the questionnaire with adjusted time, which is in line with their situation and can be more than enough.



Measures

The initial questionnaire applied in this study included four sections and a total of 28 items, which includes seven items measuring the basic information of the participant, five items on the entrepreneurial self-efficacy scale, five items assessing entrepreneurial intention, and 11 items evaluating the post-pandemic entrepreneurial environment (including the four original items about the entrepreneurial environment and seven additional items related to the post-pandemic entrepreneurial environment). The questionnaire was also translated and revised for non-Chinese students.

The translation and revision of three scales were conducted in line with the following procedure: First, two master students majoring in English translation translated and back-translated questions of the original one to narrow the cross-cultural gap. Second, seven questions concerning the post-pandemic entrepreneurial environment were added to the entrepreneurial environment questionnaire and were reviewed by experts in this field to verify the questionnaire. Third, 10 college students were randomly selected to complete the questionnaire to make sure that there were no semantic ambiguities or unclear expressions. Fourth, 119 college students were selected for the pre-test with the convenience sampling method. Finally, the formal questionnaire was determined with item analysis and exploratory factor analysis achieved in the three scales of the pre-test questionnaire.


Background Variables

This part of the questionnaire collects data on students’ sex, major, grade, educational background, family members’ entrepreneurship history, whether they are from a one-child family or not, and a possible choice of entrepreneurship.



The Post-pandemic Entrepreneurial Environment Scale

This 11-item scale is a revised version based on the Entrepreneurial Environment Questionnaire (Jena, 2020). The revised questionnaire has seven questions. It is scored on a 5-point scale. Analysis of pre-test results shows: KMO = 0.832, Cronbach’s alpha = 0.877, and factor loading values of 0.721−0.911. This scale, therefore, owns good reliability.



The Entrepreneurial Intention of College Students Scale

The Questionnaire of the Entrepreneurial Intention of College Students is a 6-item unidimensional scale, which was designed by Li and Chen (2009). After revised by Jena (2020), there are five questions. And each of them is scored with a 5-point scale. The overall reliability of the pre-test scale is 0.918, with a KMO of 0.889 and factor loading values of 0.721 to 0.911. This scale, therefore, shows good reliability.



The Entrepreneurial Self-Efficacy Scale

The Entrepreneurial Self-Efficacy Questionnaire is designed by Wilson et al. (2007) and has been tested to have a good validity (Rajib and Niladri, 2020). It has five items, and each of them is scored with a 5-point scale. This scale also presents a good validity.



Data Analysis

Reliability and validity of the scale of post-pandemic entrepreneurial environment, entrepreneurial self-efficacy, and entrepreneurial intention are assessed with SPSS and AMOS. And then, a correlation analysis is adopted to explore the relationship between the three main variables in SPSS. Finally, the specific mechanisms that can underlie these associations, including the mediating effect of entrepreneurial self-efficacy was examined, and the significance level was set at 0.05.

Cronbach’s alpha coefficient is applied as a reliability measure; Cronbach’s alpha is 0.959, 0.944, and 0.962 for the post-pandemic entrepreneurial environment scale, entrepreneurial self-efficacy scale, and entrepreneurial intention scale, respectively.

The validity of the questionnaire is tested with exploratory factor analysis and confirmatory factor analysis. The KMO values for the self-efficacy scale, the entrepreneurial intention scale, and the post-pandemic entrepreneurial environment scale are 0.95, 0.89, and 0.911, respectively, and all had a p-value < 0.001 (Table 1). Consequently, all three scales are considered to have good structural validity.


TABLE 1. Reliability and Validity of the Post-pandemic Entrepreneurial Environment, Entrepreneurial Self-Efficacy, and Entrepreneurial Intention Scales.

[image: Table 1]AMOS is applied to carry out the confirmatory factor analysis, and the model adaptation is presented in Table 2. Based on the verification of various indicators, the three scales adopted in this study are viewed as one with good reliability and validity, which supports the report that they include accurate and effective questions and can collect reliable research data (Hou et al., 2004).


TABLE 2. Models of the Confirmatory Factor Analysis.
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RESULTS


Descriptive Statistics and Correlation Analysis


The Status Quo of Entrepreneurial Intention, Entrepreneurial Environment, and Self-Efficacy

As shown in Table 3, the mean total score is 3.86 (SD = 0.72) for the entrepreneurial environment scale, 3.49 (SD = 0.81) for the self-efficacy scale, and 3.45 (SD = 0.90) for students’ entrepreneurial intention scale. Given that all scales are measured with a 5-point scoring system, these results indicate that participants have scored at the upper-middle level. Besides, when asked “which type of entrepreneurship do you prefer in the post-pandemic era,” 60% of the students chose online business.


TABLE 3. The Post-pandemic Entrepreneurial Environment, Entrepreneurial Self-Efficacy, and Entrepreneurial Intentions.

[image: Table 3]


Differences in Entrepreneurial Intentions by Sex, Family Members’ Entrepreneurship History, and Being an Only Child or Not

Independent samples t-tests are rolled out with entrepreneurial intention as the dependent variable and sex (male/female), family members’ entrepreneurship history (yes/no), and one-child family (yes/no) as the independent variables. Male participants have significantly greater entrepreneurial intentions than female participants (t = 2.637, p < 0.01), and students whose family members had an entrepreneurship history are more likely to have greater entrepreneurial intention than students whose family members did not have an entrepreneurship history (t = 3.812, p < 0.01). There is no significant difference in entrepreneurial intention for whether students were the only child in the family or not.

An analysis of variance (ANOVA) is conducted as well with entrepreneurial intention as the dependent variable and the major and educational background as the independent variables. There are significant differences in entrepreneurial intention between students from different majors [F(4,913) = 19.555, p < 0.001]. Specifically, the entrepreneurial intention of students majoring in science, engineering, agriculture, and medicine is significantly higher than that of students majoring in humanities and social sciences (p < 0.001), and the entrepreneurial intention of students majoring in sports and art is significantly higher than that of students majoring in humanities and social sciences (p < 0.001) as well as in business administration (p < 0.01). Furthermore, educational background has a vital influence on entrepreneurial intentions [F(3,913) = 64.314, p < 0.001], whereby junior college students have higher entrepreneurial intentions than undergraduates. However, the number of graduate students is too small to be considered.



The Post-pandemic Entrepreneurial Environment, Entrepreneurial Self-Efficacy, and Entrepreneurial Intentions

Table 3 represents the averages, standard deviations, and correlation coefficients for the post-pandemic entrepreneurial environment, entrepreneurial self-efficacy, and entrepreneurial intention. College students’ perception of the post-pandemic entrepreneurial environment and entrepreneurial self-efficacy is not obvious (M1 = 3.486, M2 = 3.456), which is slightly higher than the expected average of 3, but the entrepreneurial intention is relatively high (M3 = 3.869), close to 4. Entrepreneurial self-efficacy is positively correlated with both the post-pandemic entrepreneurial environment and entrepreneurial intention (Table 3).



Structural Equation Modeling Test

After analysis on the overall reliability and validity of the three scales, AMOS22.0 is adopted to construct a structural equation modeling, which generates a model with path coefficients, performing analysis on path effects. This step is applied to verify Hypothesis 1, Hypothesis 2, and Hypothesis 3.


Model Generation

To present the relationship between the post-pandemic entrepreneurial environment, entrepreneurial self-efficacy, and entrepreneurial intention scale scores, a structural equation modeling diagram (Figure 1) is formed based on the assumptions of this study.


[image: image]

FIGURE 1. The Structural Equation Modeling Diagram of the post-pandemic entrepreneurial environment scale, entrepreneurial self-efficacy scale, and entrepreneurial intention scale (Q1∼Q17 represent the item of the scale, e1∼e17 refer to the error terms of the items).




Structural Equation Modeling Fitting Analysis

With analysis on the structural equation modeling diagram of the post-pandemic entrepreneurial environment scale, entrepreneurial self-efficacy scale, and entrepreneurial intention scale, the results of the model fit are presented in Table 4. Most of the indicators can meet the ideal standard (RMSEA = 0.077, RMR = 0.038, GFI = 0.909, CFI = 0.968, IFI = 0.968, PNFI = 0.806), and the model fits well on the whole, which indicates that the hypotheses can be established.


TABLE 4. The Overall fitting situation of the Model.
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Analysis of Model Path

AMOS is applied to run the structural equation model based on the collected data (Table 5). The effect of the post-pandemic entrepreneurial environment on entrepreneurial intention is significant and positive, with a coefficient of 0.236. The influence of the post-pandemic entrepreneurial environment on entrepreneurial self-efficacy is also vital and positive, with a coefficient of 0.696. The impact of entrepreneurial self-efficacy on entrepreneurial intention is significantly positive as well, with a coefficient of 0.654. Besides, the post-pandemic entrepreneurial environment had a significant positive effect on entrepreneurial self-efficacy, with a coefficient of 0.654.


TABLE 5. Coefficients of the Model Path Analysis.
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Bootstrap’s Mediating Effect Analysis

With the analysis on the relationship between post-pandemic entrepreneurial environment, entrepreneurial self-efficacy, and entrepreneurial intentions, the specific mechanisms on how these variables interact, as well as the mediating effects of entrepreneurial self-efficacy is explored, which is applied to verify Hypothesis 4.

In the analysis of the indirect effects, MacKinnon et al. (2004) have compared the traditional method, distribution of the product, and five nonparametric bootstrap methods, and found that the bias-corrected nonparametric percentile bootstrap method can provide the most accurate confidence intervals and the highest statistical power for measuring the mediating effects. A bootstrap method is adopted in AMOS to test indirect effects.

The effect values of the post-pandemic entrepreneurial environment on entrepreneurial intentions, which are obtained with the nonparametric percentile bootstrap method, are shown in Table 6. The confidence intervals of the bias-corrected non-parametric percentiles for the total effect, direct effect, and indirect effect do not include zero, which signifies that the post-pandemic entrepreneurial environment has a significant total and direct impact on entrepreneurial intentions. Furthermore, the indirect effect of entrepreneurial self-efficacy is also substantial, with an effect size between 0.642 and 0.735; the direct effect size is between 0.166 and 0.319, and the indirect effect size ranges between 0.392 and 0.524. Entrepreneurial self-efficacy brings a partially indirect effect on the post-pandemic entrepreneurial environment and entrepreneurial intentions, accounting for 65.9% of the total effect.


TABLE 6. The Effect of Post-pandemic Entrepreneurial Environment on Entrepreneurial Intentions.
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DISCUSSION AND CONCLUSION


In the Post-pandemic Era, College Students Still Have Entrepreneurial Intentions and Are More Inclined to Start an Online Business

The results of this study show that college students still have entrepreneurial intentions in the post-pandemic world. In a sample survey of 2,975 college students, Yan and Ye (2009) have found a medium level of entrepreneurial intent. As a result, compared with pre-epidemic studies, the post-pandemic environment has posed little effect on the entrepreneurial intentions of college students, which suggests that while the epidemic may harm the country’s economy, it also witnesses many favorable entrepreneurial policies that are put in place to support enterprises during these difficulties. Besides, the questionnaire reveals that college students in the post-pandemic environment are inclined to start a business online compared with that in the pre-epidemic environment. This may be caused by the changes in the social environment after the pandemic. For instance, people may be more likely to buy products online and engage in online education, and their way of thinking can be more adaptable to the Internet environment. The post-pandemic entrepreneurial environment is both an opportunity and a challenge for college students. As an emerging group, college students are more familiar with the Internet than preceding generations with a high degree of acceptance, which shows that starting a business online can become the main way to guide entrepreneurial intention, as reflected in the results.



Sex, Family Members’ Entrepreneurship History, Major, and Educational Background’s Impact on Students’ Entrepreneurial Intentions

It is found in this study that the entrepreneurial intentions of male students are significantly higher than that of female students, which is consistent with the conclusion of previous studies (Zhu and Zhou, 2010; Li et al., 2011). This can be related to the conventional idea in Chinese culture that “men should be outgoing and start a career and women should work hard to deal with home errands.” In the embodiment of these gender traits, men in China are more likely to be trained as one with toughness and bravery, while women in China are more likely to be taught as who are quiet and careful.

Second, our results show that students whose family members have an entrepreneurship history have significantly greater entrepreneurial intentions than those who do not, which may be caused by the family entrepreneurial atmosphere. Students whose family members have an entrepreneurship history have more opportunities to observe and learn actual entrepreneurial practices; indeed, a person can learn new responses by observing the behavior of others and reinforcing the results according to Bandura’s social cognitive theory. Therefore, students whose family members have entrepreneurial experiences are more likely to be familiar with entrepreneurship and show more entrepreneurial intentions than students whose family members do not.

In addition, significant differences in entrepreneurial intentions are also found between various majors, in which students majoring in science, technology, agriculture, and medicine have significantly higher entrepreneurial intentions than those majoring in humanities and social sciences, and students majoring in sports and art have significantly higher entrepreneurial intentions than those majoring in humanities and social sciences. This finding can be explained by the demand of the domestic market. Most students majoring in science, engineering, agriculture, medicine, sports, and art have links with more professional technology and larger market demand, which makes them easier to start a business.

Finally, students with a junior college degree have stronger entrepreneurial intention than those with a bachelor’s degree, and the reason behind this may be that junior colleges place greater focus on practice and application compare with bachelor’s degree programs.



The Links Between Post-pandemic Entrepreneurial Environment, Entrepreneurial Self-Efficacy, and Entrepreneurial Intention

The results illustrate that the influence of the post-pandemic entrepreneurial environment on entrepreneurial intention and entrepreneurial self-efficacy is rather vital and positive, and entrepreneurial self-efficacy can also greatly affects entrepreneurial intention. The results show that the better the post-pandemic entrepreneurial environment, the stronger the entrepreneurial intention, which is consistent with previous reports (Zhu and Zhang, 2014; Ye and Fang, 2017). It is found in this study that the better the entrepreneurial environment, the stronger the self-efficacy and entrepreneurial intention, which is also consistent with the social cognitive theory, which states the influence of environmental and personal factors on behavior. When the post-pandemic entrepreneurial environment is sound and stable, more successful entrepreneurs will emerge, people’s entrepreneurial self-efficacy will increase, and more people will be motivated to develop entrepreneurial intentions.



Entrepreneurial Self-Efficacy Have a Strong Mediating Effect on the Impact Caused by the Post-pandemic Entrepreneurial Environment on Entrepreneurial Intentions, and the Mediating Effect Is Relatively High

In this study, it is safe to conclude that the stronger an individual’s self-efficacy, the stronger their entrepreneurial intention; the better the environment for entrepreneurship, the stronger the entrepreneurial intentions, which further validates the ternary interaction theory on the links between an individual, their environment, and behavior, as proposed by the social cognitive theory. At the same time, it is also found that self-efficacy has a strong mediating effect on the impact brought by the post-pandemic entrepreneurial environment on entrepreneurial intentions, which further illustrates that despite the global economic trauma brought by the epidemic, the human factor should never be ignored. In the post-pandemic entrepreneurial environment, the role of entrepreneurial self-efficacy is still critical.



SUGGESTIONS


Further Optimizing the Entrepreneurial Environment for College Students in the Post-pandemic Era

First, the situation of the epidemic should never be overlooked and mild measures need to be continued to provide a safe environment for the public. Especially, the current situation is still unstable with possible further outbreaks. Second, it is vital to maintain stable domestic economic growth. Finally, the government should consider rolling out more entrepreneurial policies to support the entrepreneurship of college students.



Entrepreneurship Education in Universities and Colleges Should Strengthen Students’ Entrepreneurial Self-Efficacy

Entrepreneurship education can enhance students’ self-efficacy through both curricular and extra-curricular activities. For example, students’ skills for problem-solving and money management can be cultivated and developed at both classroom and amateur practice; skills in communication and persuasion can be also fostered through speech competitions, roadshows, and other activities; and leadership and independent spirit can be encouraged through participation in student organizations, such as student councils, clubs, as well as entrepreneurship associations.



Schools Entrepreneurship Education Should Stratify and Classify College Students According to Their Abilities

Students with family members who have started their businesses or majors with a large market demand should be paid extra attention to develop their entrepreneurial skills. The process of entrepreneurship education needs to be considered in conjunction with majors to encourage students to practice their professional knowledge so as to start their businesses. Besides, universities can set up an on-campus entrepreneurship park to provide opportunities for students who are interested in starting their businesses, and the school can also look for successful alumni entrepreneurs to do lectures so that students can know the exemplary entrepreneurs around them.



LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

In this study, questionnaires are adopted to collect data and conduct analysis with a focus on the influence of the post-pandemic entrepreneurial environment and entrepreneurial self-efficacy on entrepreneurial intentions. However, the study leaves the question of whether other factors might also influence entrepreneurial intentions unanswered. Future research can supplement the data collected in this study to better understand the challenges affecting entrepreneurial intentions in the post-pandemic environment, and different independent variables can be included accordingly. Such investigations can help to enhance the entrepreneurial intentions of college students in the post-pandemic era.
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Since the end of 2019, the outbreak of the COVID-19 pandemic has engendered widespread fear and anxiety across China. Nearly half a million international students pursuing their studies in Chinese universities have also been exposed to the psychological distress triggered by the unfolding crisis. In addition to government and medical institutions' efforts, universities have also endeavored to mitigate concerns among these students under quarantine on campus by providing reliable information as well as medical, monetary, and emotional support. In this study, international students' trust in university management teams and its role in remediating their anxieties were evaluated using an online survey conducted after 10 days of the lockdown of Wuhan, China. The empirical analysis incorporates quantitative data from 180 international students. Ordinary least squares regression and probit regression were used in the analysis with the non-robust and robust models. The study found students' perception of trust in university management to be negatively associated with their anxiety levels. Additionally, having trust in university management was found to positively influence students' commitment to the self-quarantine guidelines. These results reinforce the important role of universities and their relationship with international students during public health emergencies.
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INTRODUCTION

The novel coronavirus (COVID-19) was first identified in Wuhan, Hubei province, China, at the end of 2019 and spread rapidly from one location to another, causing panic worldwide. Around 132 million people have been infected worldwide by the COVID-19 pandemic, with over 2.86 million fatalities reported by the end of March 2021 (World Health Organization, 2021). The effects of the COVID-19 pandemic have been significant, reaching beyond national health care sectors and into social, political, cultural, and economic domains (Aucejo et al., 2020; Bartik et al., 2020; Cao et al., 2020; Flesia et al., 2020; Khan et al., 2020).

A wide range of psychological issues, such as anxiety, loss, grief, suspicion, and fear, have been experienced by individuals, families, groups, and communities during the crisis (AlAteeq et al., 2020; Asmundson and Taylor, 2020; Liu et al., 2020; Xiang et al., 2020). Some groups of people would appear to be more vulnerable than others in terms of susceptibility to the disease as well as to other associated challenges emerging from the pandemic (Aylie et al., 2020; Flesia et al., 2020; Sheroun et al., 2020). Students are one such group that has attracted extensive attention from society and academia alike (Cao et al., 2020; Amendola et al., 2021; Conrad et al., 2021; Wang et al., 2021; Zeng et al., 2021). For instance, the pandemic forced many universities to close their campuses and shift to online learning. COVID-19-related psychological stress combined with the sudden changes in learning methods posed significant problems for students, with negative consequences for their mental health (Cao et al., 2020; Collins, 2021; Wang et al., 2021; Zeng et al., 2021).

Compared to local students, international students pursuing their studies abroad face more complicated and unique challenges (Chen et al., 2020). Even under normal circumstances, international students are more vulnerable to psychological distress due to difficulties accessing medical care and are less motivated to seek out psychological services than their domestic peers (Alharbi and Smith, 2018; Brunsting et al., 2018). The vulnerability of international students intensifies during a crisis like COVID-19 owing to their lack of access to public resources, financial constraints, cultural or language barriers, inability to access reliable information, and the absence of the basic necessities of life (Park and Lee, 2016; Chen et al., 2020; Lee et al., 2021).

Moreover, some campuses were closed without recognition of the fact that many international students may not have a place to live outside of such campuses, or would not be able to access a secure return to their home countries as a result of closed borders, limited international flights, and the possibility of exposure to COVID-19 during travel (Ma et al., 2020; Conrad et al., 2021; Gewirtz O'Brien et al., 2021; Mok et al., 2021). Those who remained in their host countries were faced with unmet psychological needs concerning relatedness as a result of their physical separation from loved ones and a loss of social support in the local culture—not to mention the psychosocial issues involved with wider society's response to COVID-19 (Chen et al., 2020; Fakhar-e-Alam Kulyar et al., 2020; Conrad et al., 2021).

In general, many studies have investigated students' mental health and coping strategies amid the COVID-19 pandemic (Aucejo et al., 2020; Aylie et al., 2020; Cao et al., 2020; Amendola et al., 2021; Conrad et al., 2021; Wang et al., 2021; Zeng et al., 2021; Zhang et al., 2021). Our review suggests that international students, as a minority group on campus, face greater impediments to maintaining their mental health during the COVID-19 pandemic, and may require more attention because of their unique challenges and stressors. However, prior studies have often omitted a particular focus on international students' needs, or have addressed them as being the same as for local students. Consequently, there is an opportunity to add to this under-researched area by investigating the impact of the pandemic on the mental health of international students and the coping strategies that could help to reduce their anxieties during the crisis (Amoah and Mok, 2020; Chen et al., 2020; Amendola et al., 2021).

This study is specifically focused on international students who are studying in China. Its principal hypothesis is that international students with higher trust in their university's management will experience less anxiety during the COVID-19 pandemic crisis. According to Stolle (2001), “trust” refers to a sense of anticipated support provided mostly unconditionally from something being trusted. In the present study's context, we define trust as a student's confidence in their university's measures and support structures in place to prevent them from contracting the disease and experiencing psychological distress. For example, many universities restricted students' movement, started online classes, and provided food, medicine, and other groceries on their doorsteps free of cost or at subsidized prices during the crisis. “University management” here refers to a university's management at any level, but also specifically the international school of the university that is responsible for the affairs of the international students attending the university.

Further to our principal hypothesis, we also postulate that trust in university management will positively affect students' tendency to accept self-quarantine behavior. Correspondingly, our study's findings will also help reveal the extent to which international students practice the preventive measures recommended by the Chinese Center for Disease Control and Prevention (2020) and the World Health Organization (2020a). Thus, the results of this study provide meaningful evidence that can help governmental and educational institutions take effective steps to support such vulnerable populations in a pandemic situation, now and in the future.



MATERIALS AND METHODS


Participants and Procedures

The study aimed to explore the impact of trust in university management on psychological distress among international students and their self-quarantine behavior during the COVID-19 pandemic. For this purpose, an online cross-sectional study (see Supplementary Material for the questionnaire) was undertaken from February 3 to 14, 2020—precisely 10 days after the Wuhan lockdown on January 23, 2020. We approached participants through official WeChat groups that had already been developed by the universities for their international students. During the online investigation, international students were quarantined in their campus dormitories/off-campus residences, due to a government lockdown policy. The participants were recruited using a non-probability sampling technique (a combination of purposive and convenience sampling techniques). We collected 180 valid responses from international students located in several places in Hubei, but from Wuhan in particular. Although a portion of the participants was not actually in Wuhan, the epicenter of the outbreak, they would have been closely monitoring social media related to the pandemic.



Measures


Trust

We used a 10-item scale to assess international students' trust in the university's management team (Warner-Søderholm et al., 2018). The scale was adapted to our study context, and included two items from each of the five subdimensions of the trust construct: benevolence, integrity, competence, identification, and concern (e.g., “University management really does care about the well-being of international students”). The items were rated on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). If a reverse-coded question was used, it was converted into the same direction at the data entry stage. The scale had an alpha reliability coefficient of 0.949.



Anxiety

The Clinical Anxiety Scale (Westhuis and Thyer, 1989) was adapted to measure the anxiety levels of the respondents on a 5-point Likert scale (Quah and Hin-Peng, 2004). Our instrument consisted of 10 items in relation to which respondents indicated their level of agreement with the statements using a rating from 1 (strongly disagree) to 5 (strongly agree). For example, we asked participants, “Thinking of how you feel these days, would you say ‘I feel calm'?” Negative item scores were reversed, so lower total scores indicated higher anxiety. The scale had an alpha reliability coefficient of 0.886.



Acceptance of Self-Quarantine

Following Quah and Hin-Peng (2004), we asked the respondents if they would be willing to self-quarantine themselves if they had had non-close contact with a COVID-19-infected person. Responses were given on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). We created a dichotomous variable based on the average score on the item (M = 3.78; SD = 1.19). The variable took a value of 1 if the respondent showed higher acceptance for self-quarantine (i.e., score >4), and 0 otherwise.




Control Variables

We controlled for several variables that might affect the dependent variables, to ensure a rigorous test of the primary hypothesis of this study.


Essential Knowledge of COVID-19

Participants' essential knowledge about the disease may affect their anxiety levels and attitude to accepting self-quarantine. We used five questions to test each participant's knowledge of the COVID-19 disease. Responses were scored 0 (incorrect) or 1 (correct); a composite index indicated the number of correct answers, from none correct (0) to all five correct (5). We created a dichotomous variable based on the average score for knowledge of COVID-19 (M = 2.93; SD = 1.10). The variable took a value of 1 if the respondent had a greater knowledge of the disease (score >3), and 0 otherwise.



Self-Health Perception

Individual self-health perception may also influence a person's anxiety levels and tendency to accept self-quarantine. We asked the participants if they had had, in the preceding 2 weeks, any of the six physical health symptoms (e.g., flu symptoms, high temperature, sore throat) that are associated with the COVID-19 disease (Chinese Center for Disease Control and Prevention, 2020; World Health Organization, 2020b). We created a dichotomous variable that took a value of 1 if the participant reported at least one physical health symptom during the previous 2 weeks, and 0 otherwise.



Demographic Characteristics

We also collected data on the demographic characteristics of the participants. Participants who were in Wuhan, male, married, and belonged to the age category of 30–39 years old were given a score of 1, while 0 was assigned for participants who were from outside Wuhan, female, unmarried, and in the age category of 20–29. According to a recent report, 77% of international students in China are originally from Asia or Africa (Ministry of Education PRC, 2019). Therefore, we constructed a variable consisting of three ethnic groups, distinguishing between participants of Asian origin, of African origin, and of other origins. Finally, information pertaining to the current educational levels of respondents to the survey was also collected that delineated whether students were studying Ph.D., master's, or undergraduate programs in any Chinese university.



Preventive Measures

The Chinese Center for Disease Control and the World Health Organization have recommended many preventive measures for the general public to adopt that could reduce the risks of transmitting or contracting COVID-19 (Chinese Center for Disease Control and Prevention, 2020; World Health Organization, 2020a). However, standard data collection surveys rarely include information about such preventive measures being adopted by the public during a significant outbreak. Therefore, in our study, we asked the international students to report the extent to which they had followed the preventive measures (e.g., “Over the past 2 weeks, I have washed my hands with water and soap before and after I leave my home/room/dormitory”).





RESULTS


Descriptive Statistics

Means (Ms), standard deviations (SDs), and frequencies are reported for our study's variables in Table 1. As shown, international students reported higher levels of trust in the university management (M = 3.997, SD = 0.829) and acceptance of self-quarantine (M = 3.783, SD = 1.188). The mean score for anxiety was 2.76 (SD = 0.790). The mean score pertaining to knowledge of COVID-19 was 2.928 (SD = 1.104) out of 5. Thus, the study's participants were found to possess approximately 58.56% of essential knowledge about COVID-19. Participants reported that they were practicing nearly all (M = 9.856, SD = 1.354) of the COVID-19 infection prevention measures recommended by the World Health Organization and the Chinese Center for Disease Control and Prevention. A total of 30 (16.67%) students reported that they had at least one of the COVID-19 symptoms.


Table 1. Descriptive statistics.
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The demographic data collected show that participants from Wuhan were comparable in numbers to those from other locations (Wuhan = 45.56%, Other Cities = 54.44%). Further, 66.11% of participants were men (vs. 33.89% female), married 23.89% (vs. 76.11% unmarried), and 67.78% belonged to the age category of 20–29 (vs. 32.22% over the age of 29). Table 1 also details that 50% of the study's participants were pursuing their Ph.D. studies in China, 36.7% their master's degrees, and 13.3% were undergraduate students. Finally, the data show that 68.3% of respondents were of Asian origin, 17.2% from Africa, and the remainder were from other ethnic groups.



Measures Taken for the Prevention of COVID-19

Figure 1 shows the respective proportions of respondents who started practicing each of the 11 measures recommended by the Chinese Center for Disease Control and Prevention and the World Health Organization for reducing the risks of contracting and transmitting COVID-19, directed against the two main modes of transmission (i.e., person-to-person droplet spread and fomites). Table 2 lists the preventive measures adopted by the participants. Most reported that they favored staying at home or in their room/dormitory during the outbreak (89%), washing their hands with soap before and after leaving home (98%), avoiding touching their face with their hands (85%), avoiding contact with people who have COVID-19 symptoms (94%), and using sanitizer to wash their hands when outside (84%). The participants also reported that they wore a mask (99%) when going outside, which is an important measure with which to reduce transmission of COVID-19 through fomites. Further, they avoided crowded places, visiting hospitals, and public transportation (97, 91, and 89%, respectively), and ate healthy food and took part in exercise (91 and 68%, respectively) in order to try to improve their immune systems.


[image: Figure 1]
FIGURE 1. Preventive measures.



Table 2. Preventive measures.
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Trust in University Management, Psychological Distress, and Self-Quarantine

This study explored the impact of trust in university management on psychological distress and self-quarantine behavior among international students during the COVID-19 pandemic. We used the ordinary least squares method for the continuous dependent variable, while the probit regression approach was employed for the binary dependent variable. For the probit regressions, we also report the marginal effects (MEs). We first estimated a non-robust model without adjusting for heteroscedasticity. This served as our baseline specification model. However, heteroscedasticity is considered a common problem with cross-sectional data. To reduce the influence of the heteroscedasticity of the variables that may exist in the regression models on the significance of the coefficients, a robust estimator of standard errors is used in regression analysis. We also checked for multicollinearity and normal distribution. These statistics were found to be in the acceptable range using different tests suggested by historical research. Data were analyzed with Stata (version 15).

We first examined the impact of trust in university management on international student's anxiety levels. In column 1 of Table 3, we present our baseline specification model. These results show that trust has a negative impact on anxiety but is weakly significant from a statistical viewpoint (β = −0.139, p < 0.10). However, the statistical significance strengthens in column 2 of Table 3, when we use heteroscedasticity robust standard errors (β = −0.139, p < 0.05). Overall, we find support for our hypothesis that international students' perception of trust in university management may decrease their anxiety levels. Moreover, we find that a participant's self-health perception is positively associated with their anxiety level. These results are statistically significant in both the baseline and robust models (β = −0.336, p < 0.05). With regard to other control variables, we did not find a significant impact on anxiety levels.


Table 3. Main results.
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Next, we investigated the influence of trust in university management on self-quarantine behavior of international students. We estimated a probit model since the variable we want to explain takes only two values. Initially, we estimated a non-robust model, and then we used heteroscedastic-robust standard errors to increase the robustness of our results. In general, we do not interpret the coefficients of the probit regression but rather the MEs. Marginal effects tell us that how much the (conditional) probability of the outcome variable changes with the change of the regressor, holding all other regressors constant. Accordingly, we report the MEs at the sample mean values of the regressors in columns 4 and 6 of Table 3. We find a significant and positive influence of trust in university management on self-quarantine behavior, not just in the non-robust model but also when we use heteroscedastic-robust standard errors (ME = 0.110, p < 0.05).

We also find that individuals with essential knowledge of COVID-19 disease are more likely to accept self-quarantine (ME = 0.194, p < 0.01). The results are consistent in both the baseline and robust models. Self-health perception is found to be insignificant both in a non-robust and a robust model. The results in relation to the demographic data show that male and married individuals have a higher probability of accepting self-quarantine than unmarried and female individuals (ME = 0.166, p < 0.05; ME = 0.214, p < 0.05). As for as ethnic group is considered, we find that individuals of African origin are less likely to exhibit self-quarantine behavior (ME = −0.294, p < 0.05). Finally, we do not find any significant relationships on the bases of location, age, and education.




DISCUSSION

The current study presents one of the first empirical investigations into the associations between international students' trust in university management, mental health, and acceptance of self-quarantine behavior. The findings of this study suggest that trust in university management is negatively associated with students' anxiety levels and can also positively influence students' willingness to comply with self-quarantine guidelines during the pandemic crisis.

People require advice from a trusted source on how to act in crisis situations (Yang and Cho, 2017; Ma et al., 2020). Governmental and public agencies are ideal sources of reliable information and immediate support in such contexts because citizens place a high premium on national administration. Therefore, citizens' acceptance of policies and practices are highly dependent on trust in these institutions (Yang and Cho, 2017). On the other hand, international students, because of their immigrant status and lack of familiarity with the local health care system, are more reliant on universities for emotional support and guidance (Amoah and Mok, 2020; Chen et al., 2020; Conrad et al., 2021). Anxiety, according to control/alienation theory, results from one's inability to control stress. Therefore, to compensate for one's inability, individuals seek others' help to gain control over stress (Sherman, 1987; Mirowsky and Ross, 1989; Ross and Mirowsky, 1989). Conceivably, expecting to obtain any sort of support from the university, or having trust in university management, may be one of the means available for international students to be able to control their anxiety.

The study's results also suggest that individual self-health perception is positively associated with anxiety. Furthermore, we found that male and married individuals are more likely to comply with quarantine guidelines than female, unmarried, or students of African origin. This finding is in line with those presented in the prior literature in which researchers showed that demographic characteristics may predict self-isolation behavior (Commodari and La Rosa, 2020; Nkire et al., 2021). Our study also found that essential knowledge about the disease is positively associated with self-quarantine. This finding is consistent with a recent study that showed quarantined persons had a greater knowledge of the disease and behavioral compliance toward quarantine measures (Yan et al., 2021). Finally, a significant proportion of the participants in our study were found to follow the preventive measures recommended by the World Health Organization and the Chinese Center for Disease Control and Prevention to reduce exposure to the disease and its subsequent transmission.

The findings of this study offer useful policy insights for higher education institutions across different parts of the world, specifically where these institutions are mainly dependent on international students as one of their primary funding sources or incomes. To prepare successfully for the unpredictable future that lies ahead in terms of the internationalization of education, universities must expand the current support system and help students in protecting themselves and in mentally dealing with this pandemic. We recommend that the hosting institutions, in collaboration with other concerned bodies, should develop innovative strategies to improve the psychological well-being of the students as well as expand the existing student counseling facilities.

The study was limited by its cross-sectional survey, small sample size, and convenience sampling technique. Future research should enroll a greater number of respondents using random sampling techniques. We also recognize that this study's sample was limited to only international students in China. Further research could tap the scope of the generality of this study in other settings. Despite these limitations, though, our study provides the first empirical evidence suggesting that building a trust-based relationship may improve international students' well-being under public health emergencies.
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School closures due to COVID-19 left students in Michigan without physical access to school mental health professionals (SMHPs) and other supports typically available in schools. This report examines the needs of SMHPs across Michigan during the early months of the COVID-19 pandemic and how those needs informed programming and resources provided by a University of Michigan school mental health training and implementation program. In April 2020, a web-based survey asking about student and SMHP mental health was sent to 263 SMHPs who had previously participated in this program. 155 SMHPs (58.9%) responded. Nearly half of SMHPs reported their students’ most pressing needs were support for self-care, anxiety, depression, and traumatic stress. Some SMHPs also met screening criteria themselves for depression and/or anxiety. This survey provided an overview of SMHPs’ concerns early in the COVID-19 pandemic and drove development of new COVID-19-related resources designed to support SMHPs.
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INTRODUCTION
High schools increasingly provide numerous services to students, including mental health support. Historically, the inclusion of general health care in the school setting (e.g., school nurses) began in the early 20th century and was increasingly common by the 1980s (Flaherty and Osher, 2003). From that point, the provision of comprehensive health services, including mental health services, in the school setting has gained attention, but has typically seen slower adoption and lower funding than other services (Flaherty and Osher, 2003; Weir, 2020). Despite challenges, school-based mental health care delivered by trained, mental health professionals has become an important resource for students facing anxiety, depression, and other mental health concerns.
School-based delivery of mental health services for students is particularly important in light of numerous barriers that preclude most young people from accessing needed clinic- or community-based mental health treatment (Brener et al., 2001; Burns et al., 1995; Schlitt et al., 2000). Barriers to care include logistical or practical challenges, such as insufficient numbers of qualified child and adolescent mental health providers, long wait lists, and inadequate insurance coverage; as well as more nuanced or societal challenges, such as social stigma, shame, or mistrust of the healthcare system (Brener et al., 2001). These barriers are often most pronounced in settings impacted by social determinants of health. For example, communities impacted by poverty and limited resources may also have higher rates of trauma exposure, family stress, and mental health concerns (Burns et al., 1995; Schlitt et al., 2000). Thus, embedding mental health services in schools provides a critical strategy for addressing significant inequities in health care access.
As mental health care has increasingly been provided in the school setting, the various models of service delivery have adapted based on funding, program creation, and students’ needs (Flaherty et al., 1996). Currently, school-based mental health delivery often involves first screening students to identify their needs (Fazel et al., 2014). Students with identified symptoms may be offered an intervention, typically provided by a school mental health professional (SMHP; school social workers, counselors, psychologists, etc.) (Whiston and Quinby, 2009). These interventions can be delivered individually or via structured group sessions (Whiston and Quinby, 2009). Research conducted prior to and during the COVID-19 pandemic shows that schools are the most frequent setting in which youth receive mental health care, including treatment for anxiety disorders (e.g., Social Anxiety Disorder), mood disorders (e.g., Major Depressive Disorder), and other mental health concerns (Costello et al., 2014; Duong et al., 2020).
Given this context, when Michigan Governor Gretchen Whitmer mandated closure of all K-12 school buildings across the state on March 16, 2020 (Whitmer-Executive Order, 2020-05; Whitmer-Executive Order, 2020-35), students were left without physical access to an important source of mental health care (Lee and Ward, 2020). At the same time, the COVID-19 pandemic brought about unparalleled shifts in social circumstances, such as social distancing and quarantine guidelines (CDC, 2020), that contributed to increased social isolation and decreased social support for students, further impacting mental health (Jones et al., 2021). These changes highlighted the important role that mental health care often plays in promoting learning, as seen through the development of school-based mental health in the 1990s, and renewed calls to prioritize mental health delivery in the school setting in response to its sudden in-person absence (Flaherty and Osher, 2003; Weir, 2020).
For educators and school staff, COVID-19 school closures produced a number of new challenges in the delivery of mental health support. For example, in a sample of 583 adolescents (80% female, 71% White) surveyed between April 27 and July 13, 2020, symptoms of depression were reported among 55%, anxiety among 48%, and Post-Traumatic Stress among 45% (Jones et al., 2021; Murata et al., 2021; Zhou S.-J. et al., 2020). These rates are higher than those observed prior to the COVID-19 pandemic. Further, circumstances have placed SMHPs at higher risks of anxiety, emotional exhaustion, and depressive symptoms than before the pandemic (Joshi and Sharma, 2020). Increased prevalence of anxiety and depression (Muller et al., 2020), as well as sleep disturbances and intense grief reactions (Murata et al., 2021), have been identified among health care workers who, much like SMHPs, have had their work significantly impacted by COVID-19 (Joshi and Sharma, 2020). COVID-19 school closures also resulted in new barriers to school-based mental health services, further magnifying the increased mental health needs of both students and SMHPs (Asarnow et al., 2005; Costello et al., 2014; Jones et al., 2021; Weist et al., 2007).
Virtual mental health care (i.e., telemedicine) in schools has quickly become one solution for reaching students (Liu et al., 2020; Sullivan et al., 2020; Zhou X. et al., 2020). However, many challenges to remote counseling and mental health service delivery exist. These include concerns about maintaining student privacy and confidentiality, technological difficulties, an inability of providers to observe important nonverbal cues, and difficulties in recognizing and acting on emergency situations (Stoll et al., 2020). Additional challenges include student skepticism toward virtual counseling (Li and Leung, 2020), difficulty scheduling appointments via email or text messaging, and variability in student internet access or technological availability (Hasking et al., 2021). In the context of the COVID-19 pandemic, the need for SMHPs to rapidly transition to virtual mental health care delivery, while also transitioning their other school duties, likely magnified these challenges and further complicated efforts to provide students with sufficient mental health care. In turn, this likely exacerbated the already significant risk of vicarious trauma and burnout that school staff face even under typical circumstances (Joshi and Sharma, 2020).
As COVID-19 school closures have persisted and many districts have employed virtual platforms for sustained use, increased emphasis has been placed on better accommodating student needs. This includes better avenues for determining specific student mental health needs (Jones et al., 2021) and for best supporting SMHPs in providing effective student mental health services (Olson et al., 2021). However, these changes also require development of resources and professional development opportunities for SMHPs to minimize mental health impacts of the pandemic on student populations and also encourage best practices for remote school-based mental health care delivery.
TRAILS (Transforming Research into Action to Improve the Lives of Students) is a University of Michigan (U-M) school mental health implementation program designed to improve youth access to evidence-based mental health services by training and supporting SMHPs in cognitive behavioral therapy (CBT) and mindfulness practices. To date, TRAILS has trained over 7,000 school staff and mental health care providers and partnered with over 350 schools across Michigan and several other U.S. states. When COVID-19 halted in-person programming offered by TRAILS, the program recognized a need to pivot to supporting virtual mental health care delivery by SMHPs. To inform this effort, TRAILS administered a brief 16-item web-based survey to SMHPs who had engaged with the program, seeking information about both student and SMHP needs with respect to mental health care and support for program delivery. This research brief describes the needs identified by SMHPs in this survey.
METHODS
In April 2020, shortly following Michigan’s statewide school closures, TRAILS distributed a survey to 263 SMHPs that had participated in their programming to help TRAILS understand their present needs and inform programmatic next steps. Specifically, the survey was sent to a convenience sample that included all SMHPs that had completed TRAILS training at any point between 2013 (program inception) and December 2019. Qualtrics, an online data collection platform, was used to distribute the survey. SMHPs were invited to voluntarily complete the anonymous survey via email and were offered a $20 incentive for participating. The survey was open for one month (April 1–May 1, 2020). This study was approved by the Michigan Medicine Institutional Review Board (IRBMED).
Measures
SMHPs were asked the school district in which they were employed, their professional role, and regular caseload in the survey. Other measures were intended to assess SMHP needs and mental health. When validated measures for constructs of interest were available, they were used (e.g., Patient Health Questionnaire 2-item [PHQ-2] and the Generalized Anxiety Disorder 2-item [GAD-2] to assess SMHP depression and anxiety symptoms). Due to the novel situational circumstances created by COVID-19 and the speed at which student mental health care delivery drastically changed, the study team did not validate new measures. However, the questions comprising the survey were based on past evaluative work done by TRAILS. While more validated measures related to COVID-19 are available now (Cortez et al., 2020; Evren et al., 2020; Lee, 2020; Taylor et al., 2020; Zurlo et al., 2020), in April 2020 when the survey was distributed, few validated measures were available (Ahorsu et al., 2020).
Needs Assessment
In order to better inform the TRAILS programming needs during the pandemic, SMHPs were asked to report on their capability of contacting students, the mental health needs of their students, SMHPs’ own mental health and wellness (as described below), and resources and supports needed to promote student mental health and wellness. In addition, questions about students internet access and resource distribution were included in order to determine challenges to virtual delivery of mental health services. While the measures for the needs assessment have not been validated, the questions comprising them were based on past work done by TRAILS and were informed by TRAILS leadership, who have extensive experience working with SMHPs to improve student mental health care delivery in the school setting.
SMHPs Depression and Anxiety Symptoms
Validated, brief screening tools were included to measure SMHP symptoms of depression and anxiety during the beginning of the pandemic and concomitant school closures (i.e., in the 2 weeks prior to survey response). The PHQ-2 (Kroenke et al., 2003) was used to screen for symptoms of depression and the GAD-2 (Kroenke et al., 2007; Plummer et al., 2016) was used to screen for symptoms of anxiety. These brief, lower-burden two-item measures have similar sensitivity and specificity to their respective 9-item and 7-item measures (Kroenke et al., 2003; Plummer et al., 2016), and have been validated in a number of diverse patient populations, including adolescents (Richardson et al., 2010), young adults aged 14–26 with a substance use disorder diagnosis (Bentley et al., 2021), patients with migraines aged 16–65 (Seo and Park, 2015), and a sample of elderly persons aged 58–82 (Wild et al., 2014). The psychometrically validated measures have each demonstrated adequate internal consistency reliability (Cronbach’s alpha PHQ-2 α = 0.73–0.83 [Löwe et al., 2005; Zhang et al., 2013; Dadfar et al., 2019]; GAD-2 α = 0.77–0.81 [Hughes et al., 2018; Staples et al., 2019]). Both the PHQ-2 and the GAD-2 have score ranges of 0–6, with a score of three or higher indicating a positive screen.
Analysis
To better understand the needs of SMHPs and their students at the beginning of the pandemic and subsequently inform TRAILS programming, SMHP responses to the needs assessment questions were explored using univariate descriptive analyses. Frequencies and percentages for SMHPs’ responses to the needs assessment questions were examined. Findings were then summarized with respect to student mental health needs, current state of student contact, SMHP training needs, and SMHP mental health support needs. We also computed scores for the SMHP mental health screening and examined the distribution of PHQ-2 and GAD-2 total scores, namely examining the proportion of SMHPs that screened positive for depression or anxiety. Findings most relevant to informing TRAILS programming in response to COVID-19 are presented.
RESULTS
Of the 263 SMHPs who were sent the survey, 155 completed the survey (58.9%). Respondents represented 68 of 544 Michigan school districts (Figure 1). Respondents were predominantly student support staff, including school social workers, counselors, psychologists, and nurses (n = 119, 76.8%). The remainder were instructional staff (n = 29, 18.7%), other school staff (n = 6, 3.9%), or school administrators (n = 1, 0.6%).
[image: Figure 1]FIGURE 1 | Michigan school districts employing survey respondents. Note: Survey question: “In what school district are you employed?”
Student Mental Health Needs
SMHPs were asked to rank the needs they felt were most pressing to their students. As shown in Figure 2, nearly half of SMHPs ranked general support for self-care and wellness as the most pressing student mental health need (n = 69, 44.5%). Support for coping with anxiety or depression was ranked as the second most common pressing need (n = 55, 35.5%), followed by support for coping with traumatic stress as the most common third most pressing need (n = 50, 32.3%), and support for coping with grief or loss as the fourth most common pressing need (n = 49, 31.6%). SMHPs believed that safety planning/crisis planning (due to neglect, risk of trauma exposure, or risk of suicide) were less pressing needs for students; only 5.8% (n = 9) ranked any of the safety planning needs as the most pressing need for their students.
[image: Figure 2]FIGURE 2 | Students’ most pressing mental health needs as perceived by school mental health professionals. Note: Survey question: “What do you believe are the most pressing mental health needs of your students right now? [Drag and drop to rearrange the items below, placing them in order from: 1 = most pressing concern to 7 = least pressing concern]” N = 155; No responses = 10.
Student Contact
Nearly all SMHPs surveyed (n = 146, 94.2%) reported contacting one or more students in the month following COVID-19 school closures. Thirty-seven percent of SMHPs (n = 57) indicated they had been in contact with 1–10 students, while 19% (n = 30) had been in contact with more than 50 students.
SMHPs reported using various methods to contact their students. The most common form of communication reported was individual or small group email or text messages, with nearly three out of four SMHPs endorsing this method (n = 113, 72.9%). Two other popular methods were large-group/mass emails (n = 80, 51.6%) and posting information/resources on student-accessible websites (n = 76, 49.0%). Less frequently used forms of communication were individual or small group phone calls (n = 59, 38.1%) or individual or small group video chat (n = 44, 28.4%). A small number of SMHPs (n = 12, 7.7%) also mentioned that they had been in touch with students via other methods, including letters and forms sent to students by postal mail, interactions through platforms like Google Classroom and Instagram, and driving by students’ houses.
SMHP Training Needs
SMHPs were asked which types of training would be most helpful in navigating their new remote learning environment. Seventy percent (n = 109) indicated that professional training or consultation on best practices for remote delivery (i.e., phone, video, email) of mental health support services for youth would be most helpful. This was followed by endorsements of access to regular webinars on CBT and mindfulness techniques with students to support mental health during COVID-19 (n = 89, 57.4%) and training/consultation on best practices for delivering mental health support during public health emergencies (n = 80, 51.6%). About 20% of SMHPs indicated that access to group and individual consultations to think through difficult or high-risk student cases and plan service delivery options would also be helpful (n = 38 [24.5%] and n = 31 [20.0%], respectively).
SMHP Mental Health
Clinical measures indicated that 23.2% of SMHPs (n = 36) screened positive for anxiety disorders with a score of 3 or higher on the GAD-2; 7.7% (n = 12) scored 3 or higher on the PHQ-2, indicating likely major depressive disorder (Figure 3).
[image: Figure 3]FIGURE 3 | Anxiety and Depression in School Mental Health Professionals Based on GAD-2 and PHQ-2 Scores. Note: N = 155; No responses = 7. SMHPs screen for Generalized Anxiety Disorder if GAD-2 score is higher than or equal to 3 (Cronbach’s α = 0.80). SPs screen for Major Depressive Disorder if PHQ-2 score is higher than or equal to 3 (Cronbach’s α = 0.75).
Reflecting on their own needs for support to manage their personal mental health and wellness during the COVID-19 pandemic, more than half of SMHPs (n = 88, 56.8%) were interested in online self-care resources designed for mental health workers during a public health emergency. Other supports of interest included information about where to find urgent mental health support for education and healthcare workers (n = 33, 21.3%) and group or individual consultation/support to help prevent depression, burnout, and vicarious trauma (n = 36 [23.2%] and n = 35 [22.6%], respectively). Seventeen percent (n = 26) did not endorse any of the listed resources.
DISCUSSION
The COVID-19 pandemic and resultant school closures changed the way that school professionals interacted with their students and required SMHPs to quickly reformat how they supported their students’ mental health, while also adding significant strain to their own mental health and wellness. The web-based survey described in this study, launched in April 2020 immediately following Michigan statewide school closures, examined the impact of the pandemic and school closures on mental health both for students and for SMHPs responsible for delivering mental health services in the school setting. Results helped the TRAILS implementation program determine the most pressing needs for supporting SMHP mental health care delivery in Michigan schools.
Overall, SMHPs indicated that their students’ main mental health needs in response to COVID-19 were related to self-care, anxiety, and depression. SMHPs shared that they would be interested in materials and training to help them navigate virtual delivery of care to their students regarding these concerns. Additionally, SMHPs reported experiencing their own distress (i.e., depression and anxiety) and expressed interest in resources for managing their own mental health and wellness.
While SMHPs are frequently overburdened in their roles under normal circumstances (Joshi and Sharma, 2020), COVID-19 added significant challenges to SMHP delivery of mental health care to their students. TRAILS saw a need to provide better support for SMHPs and the web-based survey reported on here was used to help identify how to prioritize resource development to improve provision of school mental health given challenges and changes. In response to the needs SMHPs expressed, TRAILS developed a rapid response plan that included the following: 1) development of self-care materials and training for SMHPs, 2) adaptation of clinical and implementation supports for virtual delivery of student mental health care, and 3) the development of a 7-session youth CBT and mindfulness skill group called Coping with COVID-19 (CC-19) (Rodriguez-Quintana et al., in press). To date, a total of four CC-19 trainings have been offered since May 2020, reaching a total of 1,332 people. Since the implementation of these changes in the TRAILS program, the TRAILS website saw an increase in webpage views, from 160,778 between November 2019 and March 2020, to 565,621 between March 2020 and October 2020. Additionally, between April 20, 2020 and April 20, 2021, more than 73,000 people from over 120 different countries visited TRAILStoWellness.org, resulting in over one million page views in this time period.
Limitations
Given that this survey was developed as a first-line rapid assessment tool, the survey and our findings have several important limitations. First, SMHPs surveyed were from a select number of districts in Michigan and from a pool of SMHPs that were actively engaged with implementing mental health care in their schools via the TRAILS program. As such, they likely do not fully capture the experiences of all SMHPs in the state or nationwide. However, they do reflect perspectives of a number of SMHPs across Michigan that were actively invested in delivering mental health services to students prior to the pandemic. Second, the survey was conducted in the early weeks of the COVID-19 pandemic during a time of active transition for Michigan schools and the study did not address student and SMHP needs beyond the early months of COVID-19 school closures. The long-term needs of coping with COVID-19 for both students and SMHPs may have been different than those initially reported. To better understand and support the short- and long-term needs of SMHPs, especially if virtual learning options continue beyond COVID-19, further steps are needed, including conducting a more comprehensive needs assessment to inform implementation supports and reduce the burden on SMHPs. Fourth, as the study team tried to quickly gauge and respond to the pressing needs facing student and SMHP mental health in direct response to COVID-19, the survey questions were designed to explore the unprecedented situation. The novelty of the situation meant that validated instruments for assessing many key constructs of interest were not available; the urgency of the assessment meant that TRAILS opted to field the survey without extensive validation or pre-testing efforts. These limitations notwithstanding, however, this survey offered a unique glimpse into the early experiences of SMHPs responsible for delivering mental health support to students early in the COVID-19 pandemic.
CONCLUSION
The COVID-19 pandemic and associated school closures caused significant disruption to SMHPs’ typical interaction with students, requiring changes to how they delivered mental health support under uncertain and quickly changing circumstances. This survey, fielded in the 6 weeks immediately following initial COVID-19 school closures in Michigan, helped researchers and staff within this implementation program understand SMHP needs and inform program support for students and SMHPs. The survey informed TRAILS’ development of COVID-19-related materials/trainings and resulted in increased training participation and significantly increased web traffic. As COVID-19 school closures persist, or as hybrid models of school instruction are tested, new trainings and resources should be developed based on the needs of the communities for which they are meant to serve.
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During the COVID-19 shutdown phase in Germany, universities stopped presence teaching and students had to turn to digital instruction. To examine their capability to cope with the changed learning situation, we assessed how basic psychological need satisfaction and frustration, motivational regulation, vitality, and self-efficacy of 228 German biology-teaching students (75% female) relate to their chronotype and personality (Big Five). Specifically, we were interested in possible effects of chronotype and personality dimensions on variables related to successful remote learning. Since the pandemic and remote learning will accompany teaching and learning at university in 2021, predictors of successful remote learning need to be identified to support student learning optimally in digital learning environments. In our study, morning-oriented, conscientious, and open students with low neuroticism seem to better cope with the shutdown environment due to vitality, self-efficacy, and partly their self-determined motivation. Moreover, our findings implicate students might need different support depending on their chronotype and personality during the digital learning phase.
Keywords: chronotype (morningness-eveningness), big five personality, motivation, self-efficacy, vitality, basic psychological needs (BPN), remote learning (distance)
INTRODUCTION
During the COVID-19 pandemic, the German government-imposed restrictions to limit viral transmission. As a part of this strategy, universities implemented online teaching and required students to work from home. In combination with asynchronous learning arrangements, students were able to change their sleep-wake cycle to sleeping later and longer (Staller and Randler, 2020). This led to a natural approximation to the inherent biological rhythm. The chronotype as the measurable manifestation of the biological rhythm describes the time of day at which a person is best able to cope with particularly challenging tasks. It is becoming an increasingly important predictor of academic achievement (see e.g., Arbabi et al., 2015; Tonetti et al., 2015). Since students were able to live in accordance with their own biological rhythm the conditions for academic success with respect to the chronotype may have improved during the restriction phase in Germany. This is corroborated by a study of Horzum et al. (2014). These authors suggested that online teaching with free-choice time schedules diminished the achievement discrepancies between chronotypes. Besides their chronotype, students’ motivation has a crucial impact on academic achievement (Ryan and Deci, 2017). With the sleep schedule in line with the inherent biological needs rather than with social expectations, the pandemic and remote learning phase open a rare opportunity to study the relationship between chronotype dependent characteristics and motivation-related constructs such as basic psychological need satisfaction and frustration, motivational regulation, vitality, and self-efficacy (see e.g., Eccles and Wigfield, 2002; Richardson et al., 2012; Kirmizi, 2015; Ryan and Deci, 2017). Additionally, we examine personality dimensions (Big Five) which are related to chronotype (e.g., DeYoung et al., 2007; Tonetti et al., 2009; Randler and Saliger, 2011) as well as motivational regulation (e.g., Müller et al., 2006; Komarraju et al., 2009) to provide a more holistic picture. Our study aimed at offering a first exploratory insight into the relationships of chronotype, well-being and motivation in the situation of asynchronous learning arrangements. Our findings provide valuable guidance for the design of digital learning environments and further analyses during remote learning.
THEORETICAL AND EMPIRICAL BACKGROUND
Chronotype and Circadian Preference
Chronotype is a personality-like trait in which humans are categorized according to their daytime preference, their wake and bedtimes, or their midpoint of sleep on days off. According to the current state of research, chronotype is divided into either demarcated types (morning type, evening type, or neither type; e.g., Adan et al., 2012; Horne and Östberg, 1976) or determined by a score on a continuum (from morningness to eveningness; Roenneberg et al., 2003). As a personality trait, it refers to the preferred daytime for physical or cognitive activities, thereby indicating the particularly efficient periods. Morning-oriented people reach their peak performance in the morning while evening-oriented people show their best performance in the late afternoon (Kerkhof and Van Dongen, 1996; Roenneberg et al., 2003). Chronotype differs from sleep duration by its inherent trait of timing that is irrelevant to the length of sleep (Adan et al., 2012). In the current study, we view chronotype as a unidimensional construct with a parametric score.
Motivation in Organismic Integration Theory
In Organismic Integration Theory, a sub-theory of self-determination theory (Ryan and Deci, 2017), motivational qualities and regulations that differ in their degree of perceived self-determination during an action are described. The prototype of a self-determined action is the intrinsically motivated action (Ryan and Deci, 2002). Here, an individual only pursues the goal of performing the action itself and no contingencies outside the action (Guay et al., 2000; Ryan and Deci, 2017). The action is performed to feel an inherent satisfaction and pleasure (Ryan and Deci, 2017). Extrinsically motivated actions, on the other hand, are performed to achieve a goal that is separable from the action (Guay et al., 2000; Vallerand and Ratelle, 2002; Ryan and Deci, 2017). They are therefore described as instrumental (Vallerand and Ratelle, 2002). However, this does not mean that extrinsically motivated actions are solely perceived as externally determined (Reeve, 2002; Ryan and Deci, 2017). Based on the perceived degree of heteronomous control or self-determination, Ryan and Deci (2017) describe four types of motivational regulation of extrinsically motivated actions: external, introjected, identified, and integrated.
Externally regulated actions are performed to achieve a positively rated state (e.g., a reward) or to avoid a negatively rated state (e.g., a punishment) (Vallerand and Ratelle, 2002; Ryan and Deci, 2017). The execution of such actions is experienced as being externally determined (Ryan and Deci, 2017; Thomas et al., 2018). Actions that are based on introjected regulation are described as being rather externally determined (Ryan and Deci, 2002). With the execution of introjected regulated actions, individuals tend to avoid guilt and shame (avoidance type; Guay et al., 2000; Vallerand and Ratelle, 2002) or to strengthen or maintain their self-esteem (approach type; Assor et al., 2009). One regulation that results in a rather self-determined quality of action is the identified regulation (Ryan and Deci, 2002, 2017; Vallerand and Ratelle, 2002). An individual performs an identified regulated action when the goal and the underlying values of this action are considered valuable by the individual (Ryan and Deci, 2017). The underlying goals of such self-determined actions can be separated from the beliefs of the individual (Vallerand and Ratelle, 2002). If the beliefs of the individual and the goals of the action are no longer separable, an action is subject to integrated regulation (Vallerand and Ratelle, 2002; Ryan and Deci, 2017). The goals and needs of the self are in line with the goals of the action while performing an integrated regulated action (Ryan and Deci, 2002). These actions already share qualities with intrinsically regulated actions such as the voluntary execution and perceived self-determination (Ryan and Deci, 2002).
Motivation in Basic Psychological Needs Theory
The motivational regulation of an action is determined, among other things, by the degree of the perceived satisfaction and frustration of the three-universal basic psychological needs for autonomy, competence, and relatedness (Ryan and Deci, 2017; Vansteenkiste et al., 2020). The need for autonomy describes an individuals’ striving to be the origin of his/her action and having a sense of choice in actions (Reeve, 2002; Ryan and Deci, 2017). Moreover, individuals perceive themselves as being autonomous if they can execute actions voluntarily and without external pressure (Reeve, 2002; Ryan and Deci, 2017). The need for competence entails an individuals’ desire to feel effective and be able to express and improve his/her own skills in his/her interactions with the environment (Reeve, 2002; Ryan and Deci, 2017). The need for relatedness describes an individuals’ wish to belong to a community and to interact with significant others (Reeve, 2002; Ryan and Deci, 2017). A satisfaction of the depicted needs most likely results in a self-determined motivational regulation whereas a frustration thereof fosters controlled types of motivational regulation and negatively affects self-determined regulation (Vansteenkiste et al., 2020). Furthermore, the satisfaction of the basic needs facilitates well-being (Ryan and Deci, 2017). Vitality is regarded as one indicator of well-being and is defined by the availability of energy and feelings of enthusiasm (Ryan and Frederick, 1997; Martela et al., 2016). A satisfaction of the basic psychological needs combined with low levels of needs frustration support the facilitation of vitality (Ryan et al., 2006; Ryan et al., 2010).
Self-Efficacy
Self-efficacy in academic contexts can be described as the belief in one’s abilities to organize and execute the action(s) required to reach a given educational goal (Bandura, 1997; Elias and McDonald, 2007) and is linked to motivation (Zimmermann, 2000) and academic achievement (Valentine, Dubois, and Cooper, 2004; Zajacova et al., 2004). Self-efficacy is related to the perception of competence. Since one’s own belief about mastering tasks affects the balance between one’s own ability and the requirements of the task it is a central prerequisite of perceiving competence. At the same time, events that resulted in a high or low perception of competence affect self-efficacy positively or negatively. Self-efficacy might therefore play an important role in coping with new and potentially challenging situations such as the remote learning phase.
Academic Achievement and Personality Characteristics
Academic achievement is determined by ability factors (e.g., cognitive abilities; Ackerman and Heggestad, 1997) as well as non-ability factors (e.g., personality characteristics; Chamorro-Premuzic and Furnham, 2006). For example, achieving academic goals requires the cognitive ability to understand the content, the ability to control distracting emotions as well as to work and learn in an appropriate manner. These, among other factors, must be properly fulfilled to accomplish academic achievement. In this context, personality characteristics need to be considered as important predictors for academic achievement because 1) certain personality traits affect behavior which, in turn, can have an influence on academic achievement (e.g., conscientiousness; Rothstein et al., 1994), 2) personality traits reflect behavior which a person will show rather than what a person is theoretically capable of (Goff and Ackerman, 1992; Furnham and Chamorro-Premuzic, 2004), and 3) in an university setting, personality traits show more predictive power than cognitive ability for academic achievement (Ackerman et al., 2001; Furnham et al., 2003; O’Connor and Paunonen, 2007). For example, conscientiousness has been consistently related positively to academic achievement prior to (O’Connor and Paunonen, 2007; Poropat, 2009) and during the COVID-19 pandemic (Corazzini et al., 2020). As a personality dimension of the big five, it determines self-regulation and impulse control (John et al., 2008), which proved to be important in utilizing emotions to achieve academic goals (Pekrun, 1992; Pekrun et al., 2002). Since academic achievement belongs to the most important influencing factors on educational and professional careers in modern society, students are confronted with both their actual academic performance and their expectations thereof.
The expectation of their academic performance triggers a variety of personal and task-related emotions as well as different motivational regulations, which, in turn, influence cognitive processes and performance (e.g., Ryan and Deci, 2017). Emotions that are directly linked to academic achievement are called academic emotions (e.g., anxiety and motivation to learn) (Pekrun et al., 2002). These modulate a student’s behavior by triggering positive or negative directed intentions. Taken together, personality traits predefine how emotions influence behavioral tendencies and in consequence academic achievement.
Bridging Academic Achievement and Circadian Preference
Another important dimension of a personality trait-like characteristic affecting academic achievement is the circadian preference. Evening-oriented students show significantly worse grades in elementary school (Arbabi et al., 2015), middle school (Kolomeichuk et al., 2016), high school (Randler and Frech, 2006), and university (although this correlation weakens depending on the degree of free time allocation; Tonetti et al., 2015). Reasons given for this relationship are early school schedules (Goldstein et al., 2007) and the resulting lack of sleep for evening-oriented students (Roberts et al., 2009). These conclusions are further underlined by the findings of Jovanovski and Bassili (2007) who reported evening-oriented students prefer watching lectures online instead of attending them. Moreover, no correlation of chronotype with course performance was found. Horzum et al. (2014) reported similar results: the disadvantages evening-oriented students face in classroom teaching disappear with the switch to online teaching, because the students could adapt the lecture time to their personal needs. Additionally, various personality traits which favor academic achievement could be linked to morning orientation (e.g., conscientiousness; Adan et al., 2012; O’Connor and Paunonen, 2007; Önder et al., 2014; Poropat, 2009), while those which negatively affect advantageous academic behavior can be associated with evening orientation (e.g., extraversion; Adan et al., 2012; Chamorro-Premuzic and Furnham, 2005; Furnham and Chamorro-Premuzic, 2004; Furnham et al., 2003; Goff and Ackerman, 1992). However, the negative relationship between extraversion and academic achievement has yet to be validated, since some research shows no correlation or even suggests a positive correlation (e.g., Rothstein et al., 1994). Furthermore, evening orientation relates to the use of external stimuli (caffeine; Fleig and Randler, 2009), smoking and soft drinks (Gariépy et al., 2019), excessive cell phone use (Randler et al., 2016a; Demirhan et al., 2016), and long screen times (Kauderer and Randler, 2013; Shimura et al., 2018; Gariépy et al., 2019). According to Ryan and Frederick (1997), these factors may affect vitality negatively. Overall, the relationship of circadian preference with self-regulation and academic achievement builds on a small but growing body of literature. Work in this domain suggests that evening orientation is associated with characteristics and behaviors that hinder academic achievement.
Remote Working, Chronotype, and Motivation
Previous research shows that the change in students’ sleep-wake cycle caused by working from home resulted in positive alterations of sleep parameters for many people in different countries (Cellini et al., 2020; Gao and Scullin, 2020; Leone et al., 2020; Sinha et al., 2020; Staller and Randler, 2020). These findings support a modern approach to work environments called “New Ways of Working” (NWW; Baane et al., 2011). This concept tries to create temporal and spatial flexibility for employees while focusing on innovation and productivity with simultaneously reduced costs for employers (Nijp et al., 2016). It is proposed to adjust work to private life (Gajendran and Harrison, 2007; Nijp et al., 2015) and the employees’ biological needs such as chronotype (Wittmann et al., 2006). The remote working situation that the students found themselves in during the COVID-19 restriction phase in Germany reflects the temporal and spatial flexibility NWW tries to create. Positive effects of this working approach are assumed to be e.g., employees’ improved motivation due to gaining autonomy (Pritchard and Payne, 2003) and increased efficiency (Demerouti et al., 2014). By contrast, the lack of collegial support and exchange, which is considered a negative aspect of NWW (Halford, 2005), also applies to the university students’ current situation. There is also evidence that NWW might lead to exhaustion at the end of the workday (Ten Brummelhuis et al., 2012). Thus, vitality might be undermined. In line with self-determination theory (Ryan and Deci, 2017), these characteristics of remote working may affect the relationship between academic self-regulation and academic achievement.
Taken together, our study aimed at providing insight into the relationship between different related personality and motivational variables that affect academic achievement. Some interactions between these variables have already been shown in previous studies. Our study takes a more holistic approach to the relationship between these variables. Moreover, as shown, these relationships may be influenced by the remote learning situation. However, knowing these relationships is significant for designing learning environments that enable students to learn successfully in times of remote learning.
Research Question
Our study aims to investigate the effects of personality variables on various variables related to successful learning in an unprecedented situation, lockdown, and digital teaching. The identification of such predictors of successful remote learning can help to support student learning optimally in digital learning environments. As to the unprecedented situation we opted to derive an exploratory research agenda for A) the personality traits and B) chronotype based on findings of literature and previous studies in face-to-face teaching that are specified hereafter in more detail.
A) In respect to the personality traits we derive:
• the big five personality variables have an impact on the satisfaction and frustration of the students’ basic needs (Deniz and Satici, 2017)
• the big five personality variables have an impact on the students’ motivational regulation (Müller et al., 2006; Komarraju et al., 2009).
• the big five personality variables have an impact on the students’ vitality (Nishimura and Suzuki, 2016).
• the big five personality variables have an impact on the students’ self-efficacy (Şahin and Çetin, 2017).
B) Regarding chronotype, it can be assumed that:
• chronotype has an impact on the satisfaction and frustration of the students’ basic needs (Tavernier et al., 2019)
• chronotype has an impact on the students’ motivational regulation (Kadzikowska-Wrzosek, 2020)
• chronotype has an impact on the students’ vitality (Randler and Schaal, 2010).
• chronotype has an impact on the students’ self-efficacy (Przepiórka et al., 2019).
METHODS
Participants and Data Collection
We investigated biology-teaching students (N = 228; MAge = 23.36 years, SDAge = 4.24 years, range = 18–43 years; 75% female, n = 171) in their bachelor or master studies participating in an one-time online survey. The study took place during the first lockdown in Germany in June 2020. Participants were invited via email distribution lists. These students gave their permission to use their anonymous data for scientific purposes and were included in our evaluation. Their participation in the survey was voluntary. After filling out the questionnaire, all participating students could take part in a raffle to win gift cards/vouchers. All participants studied in an online environment and took very different courses (e.g., lecture series or seminars). Furthermore, they all had access to a learning platform (e.g., Lernraum or studIP). 48 subjects were not included in the calculations because they did not complete the questionnaire. The dropouts are similar to the sample in demographic data, gender (dropouts: 69% female/sample: 75% female), age (dropouts: Ø 23 years (youngest: 19 years/oldest: 34 years)/sample: Ø 23 years (youngest: 18 years/oldest: 43 years)) and origin. In conclusion, the aforementioned 228 students were included in the statistical analyses. Together with the questionnaires, participants’ time spent on other commitments per week was assessed. Participants spent on average 17.66 h (SD = 19.30 h) on other commitments beyond their study. Here, participants (N = 228) reported these commitments mainly in the categories (part-time) job (46.5%), nursing/caregiving activities (4.4%), family (7%) and household activities (11.4%). 16% of the investigated students lived alone at the time of the survey, while 83% lived in a shared apartment with roommates, their partner and/or children. 1% of the students did not specify their situation at home.
Big Five Personality
We followed the big five-dimensional concepts of personality (e.g., Costa and McCrae, 1995). To measure personality, we used a German translation of the short version of the big five inventory (Rammstedt and John 2007; Rammstedt et al., 2013). This scale was based on the BFI-44 (Benet-Martínez and John, 1998) and was shortened to a 10-item questionnaire with two items for each personality dimension (extraversion, agreeableness, openness, neuroticism, and conscientiousness). The items were rated on a seven-point rating scale (see 3.3). The BFI-10 always showed a clear five factor structure and correlations with peer-ratings showed good external validity (Rammstedt and John, 2007). Due to its brevity, the scale can be used when personality assessment is only one aspect of a study design and when time is short. We used a confirmatory factor analysis to test the model structure of the BFI. Root mean square error of approximation (RMSEA) was 0.057 (CI 0.028–0.083). The comparative fit index CFI was 0.954. This suggests a good fit of the scale.
Morningness-Eveningness Questionnaire (Reduced)
To assess circadian preference, we used the Adan and Almirall (1991) short Morningness-Eveningness Questionnaire (rMEQ). This scale is based on five different questions regarding wake and bedtime preferences, peak performance, morning affect and self-classification. The scale ranges from 4 to 25 (4–11: evening type; 12–17: neither type; 18–25: morning type). The rMEQ is a time efficient questionnaire that has received a lot of support for its convergent validity (Di Milia et al., 2013). For example, the reduced form correlates between 0.87 and 0.90 with the full scale containing 19 questions (Di Milia et al., 2013). The questionnaire scores have been validated against biologically measured variables, such as objectively assessed sleep-wake variables based on actigraphy (Thun et al., 2012). The German version of the rMEQ has been established and validated (Cronbach’s α = 0.72; Randler, 2013).
Basic Psychological Need Satisfaction and Frustration Scale
To assess the satisfaction and frustration of the students’ basic psychological needs during the online semester, Heissel et al. (2018) validated German scales were used. The dimensions for satisfaction and frustration of the respective needs are the following: need for autonomy (satisfaction: four items, Cronbach’s α = 0.74; frustration: four items, Cronbach’s α = 0.84), need for competence (satisfaction: four items, Cronbach’s α = 0.85; frustration: four items, Cronbach’s α = 0.83), and the need for social relatedness (satisfaction: four items, Cronbach’s α = 0.74; frustration: four items, Cronbach’s α = 0.72). A five-point rating scale (“1 = not true at all” to “5 = absolutely true”) was applied.
Scales for Motivational Regulation in Learning
To assess the students’ motivational regulation during the online semester, the scales for motivational regulation in learning (Thomas et al., 2018), a translated and adapted version of the Academic Self-Regulation Questionnaire (Ryan and Connell, 1989), were used. The instrument contains four subscales: intrinsic motivational regulation (three items, Cronbach’s α = 0.88); identified motivational regulation (three Items, Cronbach’s α = 0.72); introjected motivational regulation (six items), and external motivational regulation (three items, Cronbach’s α = 0.72) (Thomas et al., 2018). In this study, the subscale introjected motivational regulation was assessed separately as approach type (three items, Cronbach’s α = 0.78) and avoidance type (three items, Cronbach’s α = 0.83). The items of all subscales were rated on a seven-point rating scale (“1 = not true at all” to “7 = absolutely true”).
Vitality
Students’ vitality during the online semester was assessed with a translated version of Ryan and Frederick (1997) Subjective Vitality Scale. Analysis of the factorial validity was carried out with a principal axes factor analysis (PFA; Moosbrugger and Kelava, 2012). The Kaiser-Meyer-Olkin criterium (KMO = 0.90) was found to be good (Hutcheson and Sofroniou, 1999) and showed that the sample was entitled for analysis. Bartlett’s test of sphericity was significant with a p < 0.001. PFA showed one factor (eigenvalue of 4.58) and 65.40% of explained variance. The items had satisfactory factor loadings with values of 0.57–0.90 (Stevens, 2002). The seven items were rated on a seven-point rating scale as well (see 3.3). The internal consistency of the items was good (Cronbach’s α = 0.91).
Self-efficacy
To examine students’ self-efficacy during the online semester, seven items by Jerusalem and Schwarzer (1986) were applied. The items were again rated on a seven-point rating scale (see 3.3). The internal consistency of the items was satisfactory (Cronbach’s α = 0.82).
Statistical Analyses
No specific assumptions were made in advance for the situation in which the study group found itself during the lockdown. We therefore analyzed the data in an exploratory manner based on related previous research (see Research Question) and looked for relevant models. To determine internal consistency as Cronbach’s α, we used IBM SPSS Statistics 26. Afterward, we ran a series of multiple regressions with all 14 dependent variables. Independent predictors were personality, chronotype and the demographics age and gender. Only the significant total models were inspected for further analyses. We set a p = 0.01 as a threshold to accept a model as significant. For the confirmatory factor analysis, AMOS 26 was used. Correlations between personality dimensions were tested and intercorrelations were below 0.28 showing below medium effects in all cases.
RESULTS
We calculated the distribution of the datasets and found them neither to be substantially skewed nor was a distinct kurtosis visible in any variable (the values for both, skewness and kurtosis did not exceed/fall below ±1). Table 1 summarizes the means, standard deviations, and ranges of all investigated variables.
TABLE 1 | Means, standard deviations and ranges of the independent (personality, chronotype) and dependent variables (basic psychological needs, motivational regulation, vitality, self-efficacy).
[image: Table 1]The mean rMEQ score was 14.63 (SD = 4.04) and ranged from 5–23. Men had a lower score compared to women (men: 13.65, SD = 4.38; women: 14.95, SD = 3.88; F = 4.52, p = 0.035, η2 = 0.020). Age was unrelated to the rMEQ score (r = 0.027, p = 0.685). Table 2 gives an overview of the correlations between the big five dimensions/chronotype and all investigated dependent variables. Furthermore, we calculated the correlations of the big five personality dimensions and the rMEQ score which showed mostly no significant correlations. Extraversion (r = 0.076, p = 0.253), Neuroticism (r = 0.010, p = 0.882), Openness (r = -0.109, p = 0.101), Agreeableness (r = 0.103, p = 0.122) with the exception of conscientiousness (r = 0.283, p < 0.001) which correlated with morningness.
TABLE 2 | Correlation matrix between the independent (personality, chronotype) and dependent variables (basic psychological needs, motivational regulation, vitality, self-efficacy).
[image: Table 2]Due to the many correlations, we ran a series of multiple linear simultaneous regressions with each of the motivation-related scales and subscales as dependent variables. Table 3 presents the results of the full models.
TABLE 3 | Results of the full models (linear regression) with the dependent variable (left column) and gender, age, rMEQ score, and personality as predictor variables of the basic psychological need satisfaction and frustration, motivational regulation, vitality, and self-efficacy. The corrected R-squared is only given for the models with a p < 0.01.
[image: Table 3]In the following section, only the significant models with a p < 0.01 for the full model were analyzed (see Table 4).
TABLE 4 | Results of the multiple regressions. Full models are presented in Table 3. Standardized coefficient beta for the predictor variables is given. Predictors were gender, age, personality and rMEQ score. Dependent variables were basic psychological need satisfaction and frustration, motivational regulation, vitality, and self-efficacy.
[image: Table 4]A significant impact of gender on motivational aspects were found, with men reporting a higher degree of self-efficacy and women being more intrinsically motivated. Age showed a negative relationship with introjected avoidance motivational regulation. Extraversion related negatively to intrinsic motivational regulation. Neuroticism related negatively to self-efficacy, vitality, and need satisfaction competence while it related positively to introjected approach and avoidance motivational regulation, as well as need frustration competence and relatedness. Openness correlated positively with self-efficacy, intrinsic, identified, and introjected approach motivational regulation, as well as need satisfaction competence. Conscientiousness was related positively to self-efficacy, vitality, identified motivational regulation, need satisfaction competence, and negatively to introjected avoidance motivational regulation and need frustration competence. For the rMEQ, positive correlations were found with self-efficacy, vitality, and need satisfaction competence.
DISCUSSION
In our sample of biology-teaching students, the mean rMEQ score did not differ significantly from other German study samples (Randler 2013; Randler et al., 2016b). This is an expected result because chronotype remained stable during the COVID-19 shutdown phase in Germany while only sleep-wake timing changed (Staller and Randler, 2020). Gender differences in line with previous studies were found, with men being more evening-oriented (e.g., Randler and Engelke, 2019). Age effects were absent, most likely due to the low age variation (see e.g., Randler et al., 2016b, for a larger sample with the rMEQ). The relationship between morningness and vitality in our sample might have a biological reason: Morningness was linked to the cortisol awakening response in previous studies (CAR; see e.g., Randler and Schaal 2010), which may take account of this correlation as it reflects the theoretical connection to the diurnal cycle. Overall, personality and chronotype had a significant impact on online learning during the COVID-19 pandemic in these biology-teaching student sample.
Effects of Gender on Self-Efficacy
Our results are in line with previous findings on gender differences regarding self-efficacy (e.g., Fallan and Opstad, 2016). However, in a meta-analysis, Huang (2013) showed that such gender effects vary depending on the investigated subject domain. Whereas female students seem to have a higher self-efficacy in language arts, male students express a higher degree of self-efficacy in mathematics, social sciences, and computers (Huang, 2013).
Effects of Gender on Intrinsic Motivational Regulation
Biology as a school subject is assumed to be a female domain (e.g., Budde, 2008). Thus, females exhibit both more interest (Dietze et al., 2005) and a higher intrinsic motivational regulation than males in the school subject biology (Renaud-Dubé et al., 2010; Großmann et al., 2019). As a scientific field, biology might show the same underlying gender-related effects as described by Huang (2013) as well. However, since the study sample only consisted of biology-teaching students, the interest and intrinsic motivational regulation of all participants might have been above average, which could argue against the former conclusion.
Effects of Age on Introjected Approach Motivational Regulation
Our results show that younger students reported a higher level of introjected approach motivational regulation than older students. However, the correlation is small. One possible explanation might be that younger students feel more obligated to prove their abilities to others than older students do. They might have a stronger desire to manage what others think about them. However, we did not find such age-related effects for the avoidance type of introjected motivational regulation. Acting to avoid negative feelings such as guilt and shame seems to be independent of students’ age. To test the reliability of the current findings more research is needed.
Effects of Extraversion on Intrinsic Motivational Regulation
In our sample, extraversion related negatively to intrinsic motivational regulation. This result is contrary to the findings of Komarraju et al. (2009) and Müller et al. (2006), who found a positive relationship between these variables. When it comes to the teacher profession, positive correlations between extraversion and intrinsic motivation should become particularly apparent, since extraversion predicts satisfaction and success in teacher training programs as well as in the teaching profession (Mayr, 2014). A possible explanation for our result might be that other people and external stimuli play a more important role to extroverts than to introverts. Specifically, extroverts’ decision-making and behavior may be significantly influenced by what others think of them, suggesting a more externally determined rather than self-determined motivational regulation. A situation in which extrinsic motivational factors are largely absent, such as the COVID-19 shutdown, might lead to a lower level of both intrinsic motivation for learning and self-efficacy regarding extroverts. A lack of social exchange with peers and lecturers may therefore have a stronger effect on extroverts’ motivation and might (at least partially) explain the contradiction to what Komarraju et al. (2009) and Müller et al. (2006) reported.
Effects of Neuroticism
The results of our sample replicated previous findings concerning the negative relationship between neuroticism and self-efficacy as well as vitality (Nishimura and Suzuki, 2016; Deniz and Satici, 2017). Neurotic people are less open toward new and unpredictable situations (Borkenau and Ostendorf, 2008). The unpredictable situation resulting from the COVID-19 pandemic and the unexpected move to online learning constitutes a major challenge for neurotic people. The significant correlations between neuroticism and the tested motivation-related variables (positive correlation with introjected approach and avoidance motivational regulation, need frustration competence and relatedness; negative correlation with need satisfaction competence) are in line with previous studies (Müller et al., 2006; Komarraju et al., 2009; Önder et al., 2014; Nishimura and Suzuki, 2016).
Effects of Openness
As was the case in the sample in Şahin and Çetin’s (2017) study, our sample also yielded a positive correlation between openness and self-efficacy. This is contrary to the results of Judge et al. (2007), who found no impact of openness on self-efficacy. Openness as a predictor of self-efficacy might be explained by one’s inherent openness to situations and experiences. More “open” students may face more challenging and difficult situations that allow them to perceive more self-efficacy than students with a more “reserved” character. This conjecture is backed up by the result of Corazzini et al. (2020) who found high levels of openness to new experiences correlating with better student scores during the COVID-19 pandemic. Moreover, openness correlated positively to intrinsic motivation, replicating the work of Komarraju et al. (2009) and Önder et al. (2014). Furthermore, it related to the other self-determined types of motivational regulation, namely identified and introjected approach. Self-determined motivational regulation indicates perceived competence. Therefore, the positive correlation of openness and need satisfaction competence fits into this line of reasoning. Moreover, openness and need satisfaction competence were shown to correlate positively in previous work as well (Nishimura and Suzuki, 2016). Regarding the remote learning phase during COVID-19 shutdown, we reason that openness to new experiences might be beneficial when new methods of learning are implemented, even though more research is needed to test the reliability of the current findings.
Effects of Conscientiousness
Conscientiousness showed a strong positive correlation with self-efficacy and vitality, thereby replicating previous findings (Nishimura and Suzuki, 2016; Deniz and Satici, 2017). This was a somewhat expected result, as conscientiousness is one of the most important influencing factors on learning and academic achievement (O’Connor and Paunonen, 2007; Poropat, 2009). Also, conscientiousness was found to be highly correlated to student scores during the COVID-19 pandemic (Corazzini et al., 2020). Our results are in line with Komarraju et al. (2009), Önder et al. (2014), and Müller et al. (2006), who found that conscientiousness is a positive predictor of intrinsic motivation. Komarraju and others (2009) also found that there is a positive correlation between identified as well as introjected motivational regulation and conscientiousness. Moreover, conscientiousness was a positive predictor of extrinsic motivation (measured as identified, introjected and external motivational regulation) in their study. In our study, we replicated the positive relationship between conscientiousness and identified motivational regulation, but our data showed a negative correlation between conscientiousness and introjected avoidance motivation. This diverging result might be explained by the fact that Komarraju et al. (2009) did not differentiate between approach and avoidance introjection. Furthermore, self-determined motivational regulation indicates perceived competence, which relates to conscientiousness (see Nishimura and Suzuki, 2016). This positive correlation between conscientiousness and need satisfaction competence was evident in our data as well. Since it correlates negatively with introjected avoidance regulation, the connection to the need frustration competence meets expectations.
Effects of Chronotype on NWW
Morningness was related to self-efficacy and need satisfaction competence, which, in turn, were shown to correlate with conscientiousness, thus supporting the findings of previous work (Komarraju et al., 2009). Furthermore, morningness has been shown to correlate with conscientiousness (Adan et al., 2012) which could be replicated in this sample. Eveningness relates positively to extraversion (Adan et al., 2012, which could not be replicated in this sample) as well as negatively to intrinsic motivational regulation (in our sample). Our data indicate that the NWW approach might be more suitable for morning types, though this research question should be examined in more detail. The negative effects of NWW discussed in the literature (e.g., missing collegial support and a structured working environment; see theoretical background) might affect evening types more because they are less intrinsically motivated. The absence of extrinsic motivational factors may therefore have a stronger effect on evening types’ motivation and on their work and learning success. By contrast, morning types, may benefit more from the opportunities which NWW present (temporal and spatial flexibility) because of the relationship between morningness and characteristics such as self-efficacy and conscientiousness.
CONCLUSION
In this study, we found correlations indicating that the changeover to a remote or distant learning setting during the COVID-19 shutdown phase in Germany affects student teachers’ motivational regulation depending on their chronotype and big five personality characteristics. These effects on motivation have implications for students’ learning success in these new and probably challenging learning environments. The morning-oriented students dealt with the digital semester better and were more vital during the restrictions than evening-oriented students. Morning orientation further correlated with the personality traits in a distinct pattern. It correlated positively to personality characteristics that strengthen the relationship to intrinsic motivational regulation such as self-efficacy and need satisfaction competence and negatively to characteristics that weaken this connection such as extraversion (Adan et al., 2012). This study could replicate some prior findings in the field of motivational research such as the correlation between conscientiousness and intrinsic motivational regulation. Furthermore, some new findings emerged: 1) Extraversion was a negative predictor of intrinsic motivational regulation. This finding is contrary to that of Komarraju et al. (2009). 2) Whereas the introjected approach motivational regulation seems to be dependent on the students’ age, this dependency was not found for the avoidance type of introjected motivational regulation. We nevertheless recommend more testing for reliability which would give a stronger basis for the conclusions.
Strengths and Limitations
In this study, we revealed opportunities and obstacles in terms of remote learning following the restriction measures in Germany. This situation will accompany university teaching and learning further on. Even when the pandemic is over, digital elements may remain present in university teaching as blended learning. Therefore, identifying important predictors of successful learning in digital learning environments might help instructors to redesign these in a beneficial way. We did not limit the data collection to a single theoretical perspective but rather examined many covariables to ensure the results we conclude from this study are not directionally biased. This allowed for a broad perspective at the current motivational characteristics in relation to well-being and personality traits. Nevertheless, the explanatory power of this study is limited due to its exploratory cross-sectional nature. The ongoing pandemic prevented appropriate pre-testing from being carried out. Furthermore, it was not possible to use measurement methods that would complement the self-reports as the data access is restricted by the data protection act and in addition other non-self-report measures could not be applied due to the lockdown situation. We researched a small and narrow sample that refers exclusively to biology-teaching students. With our results, we are able to offer an insight into the relationships of personality dimensions, chronotype, motivational regulation and vitality of biology-teaching students during the first lockdown, even though the results may be less transferable to other groups. In this respect, future studies should expand the sample under consideration. Although this study provided information regarding the life situation of the participants, the situation of the online studies as well as study circumstances should be focused in more detail in future studies as they offer valuable insight and influence the perception of the digital study itself. We discussed conceivable relationships of the variables under consideration with academic achievement which should be investigated in further projects, as we have not included a measure of academic achievement here. Although the measurements used in this study are widely applied in the literature and are validated, the validity of the vitality measurement is limited due to the German translation used here. Moreover, our findings offer a valuable steppingstone for further research such as longitudinal studies that focus on the long-term effects of the lockdown on students’ learning processes.
Implications for Further Research
Future cross-sectional and longitudinal studies might take the subject matter into account since it can be assumed that personality traits can have different effects on experience and behavior (see Mayr, 2014). The present study showed that it could be a worthwhile research desideratum to clarify the connection between NWW and chronotype as well as to identify possible moderators between the two variables. In such studies, students’ temporal and spatial flexibility that is offered in their university courses might be surveyed. This flexibility most likely has an impact on students’ perception of autonomy and, in turn, their motivation. Students’ use of learning strategies has not been assessed in this study. As the use of learning strategies could very well influence the time invested in a course and as such be directly connected to the perception of workload (Kember, 2004; Kember and Leung, 2006) this aspect could be interesting for future studies. Moreover, we believe that it is necessary to investigate whether students have developed more appropriate coping strategies than at the beginning of the COVID-19 crisis which might result in a more self-determined motivation. Such changes and relationships can be clarified by longitudinal or cohort designs.
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Although accumulating evidence suggests the COVID-19 pandemic is associated with costs in mental health, the development of students' mental health, including the change from their previous levels of depression and anxiety and the factors associated with this change, has not been well-studied. The present study investigates changes in students' anxiety and depression from before the pandemic to during the lockdown and identifies factors that are associated with these changes. 14,769 university students participated in a longitudinal study with two time points with a 6-month interval. Students completed the Anxiety and Depression subscales of the Symptom Checklist 90 (SCL-90) before the COVID-19 outbreak (October 2020, Time 1), and the Self-rating Anxiety Scale (SAS) and Self-rating Depression Scale (SDS) during the pandemic (April 2020, Time 2). The prevalence of anxiety and depression symptoms were 1.44 and 1.46% at Time 1, and 4.06 and 22.09% at Time 2, respectively, showing a 181.94% increase in anxiety and a 1413.01% increase in depression. Furthermore, the increases in anxiety and depression from pre-pandemic levels were associated with students' gender and the severity of the pandemic in the province where they resided. This study contributes to the gap in knowledge regarding changes in students' mental health in response to the pandemic and the role of local factors in these changes. Implications for gender and the Typhoon Eye effect are discussed.

Keywords: COVID-19, anxiety, depression, university students, longitudinal study


INTRODUCTION

The COVID-19 global pandemic caused a large number of infections and deaths (Cucinotta and Vanelli, 2020). To contain the virus, China initiated a series of emergency management steps at the beginning of March 2020, including shutting down schools and initiating online learning for close to 30 million university students across the country (i.e., Suspending Classes without Stopping Learning, http://www.moe.gov.cn/). Researchers around the world have called for researchers to examine the impact of the pandemic and school closures on students' anxiety, depression, and other outcomes (Holmes et al., 2020). Research suggests that the combined psychological pressure caused by the pandemic and the quarantine heightened anxiety and depression, particularly among university students (e.g., Brooks et al., 2020; Peng et al., 2020; Zhang et al., 2021).

Research around the world has reported high prevalence rates of anxiety and depression symptoms during the COVID-19 outbreak (Ahmed et al., 2020; Peng et al., 2020; Xiong et al., 2020). In a survey conducted from January 31 to February 3, 2020, nearly 30% of university students reported anxiety symptoms and more than 20% reported depression symptoms (Chang et al., 2020). A systematic review and meta-analysis conducted by Salari et al. (2020) estimated that the worldwide prevalence of anxiety and depression in the general population after the outbreak of COVID-19 was 31.9 and 33.7%, respectively. The costs of this heightened anxiety and depression for students are manifold, including impacts on students' thinking, motivation, interpersonal communication, and physical health; and could lead to sleep disturbances, loss of appetite, and even self-harm (e.g., Ystgaard et al., 1999; Gotlib and Hammen, 2008; Felger et al., 2015; Oxford, 2015).

Research conducted early in the pandemic suggested that individuals' level of anxiety and depression may be related to the province where they lived, and especially to the number of confirmed cases in the city (e.g., Ho et al., 2020; Xiong et al., 2020; Zhao et al., 2020). Past theorizing on the psychological effects of proximity to disaster offers predictions about how individuals' residence should impact their psychological well-being. Based on the impact of the Wenchuan earthquake on individuals' concerns about safety and health, Li et al. (2009, 2010) coined the term “Psychological Typhoon Eye” effect. This term refers to a pattern—like being in the eye of a storm—in which individuals who are closest to the center of the devastated area paradoxically show the least damaging psychological effects (Li et al., 2009, 2010). This pattern of results has been observed in negative correlations between schoolchildren's proximity to Ground Zero following the 9–11 attacks and their psychological well-being (Hoven et al., 2005) and between the level of exposure to SARS and anxiety (Xie et al., 2011). Zhang et al. (2020) found support for the Typhoon Eye effect in individuals' psychological responses to the COVID-19 pandemic, showing a negative correlation between the exposure level in 31 provinces in China and reported cases of mental health problems. However, others have found contradictory results. Zhao et al. (2020) reported that people who lived in high epidemic areas (provinces with more than 800 confirmed cases before Feb. 6, 2020) showed greater increases in anxiety from a baseline measure than those in low epidemic areas (i.e., other provinces in mainland China). Thus, in the present study we enter this debate by examining the relationship between the severity of the epidemic in the provinces where university students live (while completing classes remotely) and their anxiety and depression, controlling for their pre-pandemic levels.

A second factor that may influence anxiety and depression during the COVID-19 pandemic is gender (Ben-Ezra et al., 2020; Duan et al., 2020; Tang et al., 2020). Previous studies have found significant gender differences in anxiety and depression levels during the pandemic (Elbay et al., 2020; Mazza et al., 2020). A systematic review and meta-analysis found women suffered more severe anxiety and depression symptoms than men during the COVID-19 epidemic (Salari et al., 2020). Zhu et al. (2020), on the other hand, reported that males were more likely to experience depression in response to the pandemic. Other studies have found no significant differences in anxiety and depression levels between men and women (Chi et al., 2020; Van Rheenen et al., 2020). Therefore, this study will test how gender influences the development of anxiety and depression among college students in response to the COVID-19 epidemic, from before the start of the pandemic to during the lockdown. We further explore demographic factors previously known to be risk factors for anxiety and depression among college students, including economic status and medical conditions (e.g., Eisenberg et al., 2007; Xiong et al., 2020; Xu et al., 2020; Zhao et al., 2020).

In sum, our study has two aims. Using a longitudinal design, we first estimate the changes in anxiety and depression experienced by students from before the pandemic to during lockdown. Second, we examine whether the level of epidemic severity in students' geographic location, along with demographic variables like gender, economic status, and medical status, impact the change observed in anxiety and depression during the pandemic, as a test of the Typhoon Eye effect.



METHOD


Ethical Statement

This study complied with the ethical standards of the Declaration of Helsinki. All procedures were approved by our university's Research Ethics Committee. All participants willingly gave their informed consent to participate after being informed about the purpose of the study. All analyses were based on anonymous data.



Participants and Design

Longitudinal data were collected via a Chinese online research panel, Wenjuanxing (https://www.wjx.cn/). Twenty-four thousand six hundred ninety-six university students participated in Time 1 (T1) assessment, and 14,769 of these participants took part in the Time 2 (T2) assessment (8,060 female, 6,709 male), with a 40.14% attrition rate. Anxiety and depression did not differ between those who completed the second assessment and those who did not. The age of participants ranged from 17 to 34 years (M = 20.76, SD = 1.97).

T1 took place in October 2019 (before the COVID-19 outbreak) and T2 took place in April 2020 (when students were completing remote learning from home due to the pandemic). Both T1 and T2 focused on students' anxiety and depression. Different instruments for anxiety and depression were used at the two time points.



Measures


Anxiety and Depression of Symptom Checklist 90 (SCL-90)

We applied the subscale of the SCL-90 (Derogatis et al., 1973; Wang, 1984) to assess anxiety and depression in T1, which contains 10 items and 13 items, respectively. The items were rated along a 5-point response scale with 1-5 representing the severity as follows: “1 = no”, “2 = light”, “3 = moderate,” “4 = quite heavy,” and “5 = severe.” A standardized scoring algorithm is used to define anxiety symptoms, with a total score range of 10–50. Individuals were categorized as experiencing anxiety symptoms if the anxiety subscale score was >20. A standardized scoring algorithm was similarly used to define depression symptoms, with a total score range of 13–65. Individuals were categorized as experiencing depression symptoms if the depression subscale score was >26. The anxiety and depression subscales were internally consistent (Cronbach's αt1 = 0.85 and 0.89, respectively).



Zung Self-Rating Anxiety Scale

Anxiety at T2 was measured by the Chinese version of the SAS (Zung, 1971; Wu, 1999). The scale covers both psychological (e.g., “I feel afraid for no reason at all”) and somatic (e.g., “My arms and legs shake and tremble”) aspects of participants' anxiety symptoms. The items were rated along a 4-point response scale ranging from 1 (a little of the time) to 4 (most of the time). A standardized scoring algorithm is used to define anxiety symptoms, with a total score range of 25–100. Individuals were categorized as experiencing anxiety symptoms if the SAS score was greater than or equal to 50. The scale was internally consistent (Cronbach's α = 0.77).



Zung Self-Rating Depression Scale

Depression at T2 was measured by the Chinese version of SDS (Zung, 1965; Shu, 1999). It contains 20 items (e.g., “I have trouble sleeping at night,” “I get tired for no reason”) based on the diagnostic criteria of depression. Participants responded using a 4-point Likert scale ranging from 1 (a little of the time) to 4 (most of the time). A standardized scoring algorithm was used to define depression symptoms, with a total score range of 25–100. Individuals were categorized as experiencing depression symptoms if the SDS score was greater than or equal to 50. The scale was internally consistent (Cronbach's α = 0.86).



Epidemic Area

The epidemic area was defined as the cumulative number of confirmed cases in the province through the end of April 2020. Areas with 1–99 confirmed cases were labeled low (Level 1), areas with 100–999 confirmed cases were labeled middle (Level 2), and areas with more than 1,000 confirmed cases were labeled high epidemic areas (Level 3).



Demographics

Demographics included general demographic variables and economic status. The general demographic variables included gender and age. The economic status-related variables included per capita disposable income, per capita consumption expenditure, and the general public healthcare budget of each province. The data used was retrieved from the 2019 China Statistical Yearbook, which was published by China Statistics Press (http://www.stats.gov.cn/tjsj/ndsj/2019/indexch.htm).




Data Analysis

The statistical analyses were performed using SPSS Version 25.0 and Python. The stats. ks_2samp method was used to test the distribution of variables (Hodges, 1958; The Scipy Community, 2020). The 95% bias-corrected confidence interval (95% CI) was set, and the statistical significance level was set at p < 0.05. Latent profile analyses (LPA) were conducted in R (version 4.10.1) using the package tidyLPA, dplyr, and tidyverse to classify anxiety and depression in T1 and T2. Akaike information criterion (AIC), Bayesian information criterion (BIC), and entropy (range from 0 to 1) were applied as criteria (Schwarz, 1978; Akaike, 1987). Lower AIC and BIC values indicate better model fit, while higher entropy values indicate greater certainty.




RESULTS


Common Method Biases

All the participant variables involved in this study were collected by online questionnaire, and a 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 22 factors whose eigenvalues were >1. The variance explained by the first factor was 20.15%, which falls below the threshold of 40%. This result indicates that there is no serious common method bias in this study.



Descriptive Statistics and Correlations

The descriptive results for anxiety and depression are shown in Table 1. The prevalence rate of anxiety and depression symptoms were 1.44 and 1.46% at T1, and 4.06 and 22.09% at T2, respectively, which represented a 181.94% increase in anxiety and a 1413.01% increase in depression.


Table 1. The proportion of different levels of anxiety and depression.
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A latent profile analysis (LPA) was conducted to explore anxiety and depression as categorical variables. The LPA results indicated that two profiles of anxiety and depression can be best distinguished with best class model fittings (Table 2). Figure 1 presents the standardized mean of anxiety of two profiles at T1 and T2. Profile 1 was characterized by significantly lower mean cores than Profile 2 at both time points, and were thus labeled no anxiety and anxiety, respectively. Figure 2 presents the standardized mean of depression of two profiles at T1 and T2. Profile 1 was characterized by significantly lower mean cores than Profile 2 at both time points, and were thus labeled no depression and depression, respectively.


Table 2. Summary of AIC, BIC, and Entropy values for latent profile models.
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FIGURE 1. Standardized mean of anxiety for two latent profiles at T1 and T2.



[image: Figure 2]
FIGURE 2. Standardized mean of depression for two latent profiles at T1 and T2.


Pearson correlations between variables are displayed in Table 3. Anxiety and depression were correlated with each other at T1 (r = 0.83, p < 0.01) and at T2 (r = 0.73, p < 0.01). Per capita disposable income and per capita consumption expenditure were negatively correlated with anxiety and depression at T1 and T2 (rs = −0.08 ~ −0.04, ps < 0.01). General public healthcare budget was negatively correlated with T2 anxiety (r = −0.02, p < 0.01). Men reported lower levels of depression than women at T1 (t = 3.23, p < 0.01) and higher levels of anxiety than women at T2 (t = −4.97, p < 0.001).


Table 3. Correlation between variables of this study (N = 14769).
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Anxiety

All continuous variables were standardized in the repeated analysis. The results indicated that students reported higher levels of anxiety at T2 than T1 (β = 0.080, F = 5.95, p < 0.05, 95% CI [0.016, 0.144]), with significantly different distributions of anxiety (Kolmogorov-Smirnov test; Z = 0.198, p < 0.001).

The effect of time on anxiety was significantly moderated by epidemic area level (F = 3.67, p < 0.05; Figure 3). In line with the Typhoon Eye effect, the mean increase in anxiety from T1 to T2 was significantly lower in the areas with the highest severity level (MD(T2−T1) = 0.004, p = 0.682, 95% CI [−0.017, 0.025]) than the increase among those in the lowest severity areas (MD(T2−T1) = 0.229, p < 0.01, 95% CI [0.060, 0.398]), qualified by significantly different distribution at T2 (Kolmogorov-Smirnov test; Z = 0.15, p < 0.001; Figure 4), and not significantly different from areas with a moderate severity level (MD(T2−T1) = 0.016, p = 0.730, 95% CI [−0.074, 0.106]).


[image: Figure 3]
FIGURE 3. Mean of anxiety for three epidemic areas. All continuous variables were standardized. The epidemic area was defined as the cumulative number of confirmed cases in each province until the end of April 2020, i.e., low epidemic area (level 1): 1–99 cases, middle epidemic area (level 2): 100–999 cases, high epidemic area (level 3): ≥1,000 cases. Error bar is the standard error.
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FIGURE 4. The cumulative distribution of anxiety for the three epidemic areas.


The effect of gender on anxiety was significantly moderated by time (F = 30.35, p < 0.001; Figure 5). At T1, no gender differences in anxiety were found (t = 1.85, p = 0.06). At T2, males reported significantly higher anxiety than females (β = 0.082, p < 0.001, 95% CI [0.050, 0.114]).


[image: Figure 5]
FIGURE 5. Mean of anxiety for females and males. All continuous variables were standardized. Error bar is the standard error.


We used logistic regression to assess the effects of T1 anxiety, T1 depression, epidemic level of the area, economic-related variables, and gender on T2 anxiety (Table 4). T1 anxiety (profile 1: no anxiety = 0; profile 2: anxiety = 1), T1 depression (profile 1: no depression = 0; profile 2: depression = 1), T2 anxiety (profile 1: no anxiety = 0; profile 2: anxiety = 1), the gender (male = 1, female = 0), and epidemic area (comparing Level 1 vs. Level 3 [Level 1_3]: Level 1 = 1, level 3 = 0; comparing Level 2 vs. Level 3 [Level 2_3]: Level 2 = 1, Level 3 = 0) were dummy coded. The regression model was significant, [F(8, 14760) = 55.73, p < 0.001, R2 = 0.029]. The regression coefficients of T1 anxiety (β = 0.083, t = 7.94, p < 0.001), T1 depression (β = 0.096, t = 0.93, p < 0.001), gender (β = 0.044, t = 5.39, p < 0.001), per capita consumption (β = −0.022, t = −4.20, p < 0.001) and Level 1 vs. 3 (β = 0.081, t = 2.04, p < 0.05) were significant.


Table 4. The regression model of T2 anxiety.
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Depression

All continuous variables were standardized in the repeated analysis. The results showed that students were more depressed at T2 than T1 (β = 0.075, F = 5.35, p < 0.05, 95% CI [0.11, 0.138]), with significantly different distributions of depression (Kolmogorov-Smirnov test; Z = 0.265, p < 0.001).

The effect of time on depression was significantly moderated by the area epidemic level (F = 2.98, p = 0.05; see Figure 6). Again, in line with the Typhoon Eye effect, the mean increase in depression from T1 to T2 was significantly lower in the areas with the highest severity level (MD(T2−T1) = 0.051, p = 0.264, 95% CI [−0.038, 0.139]) than the increase in the lowest severity level (MD(T2−T1) = 0.179, p < 0.05, 95% CI [0.012, 0.345]), although this was not significant in term of distribution (Kolmogorov-Smirnov test; Z = 0.08, p = 0.20; Figure 7), and was not significantly different from areas with a moderate severity level (MD(T2−T1) = −0.005, p = 0.603, 95% CI [−0.026, 0.015]).


[image: Figure 6]
FIGURE 6. Mean of depression for three epidemic areas. All continuous variables were standardized. The epidemic area was defined as the cumulative number of confirmed cases in each province until the end of April 2020, i.e., low epidemic area (level 1): 1–99 cases, middle epidemic area (level 2): 100–999 cases, high epidemic area (level 3): ≥1,000 cases. Error bar is the standard error.



[image: Figure 7]
FIGURE 7. The cumulative distribution of depression for the three epidemic areas.


The effect of gender on depression was significantly moderated by time (F = 10.52, p < 0.001; see Figure 8). At T1, females reported higher levels of depression than males (β = 0.054, p < 0.005, 95% CI [0.021, 0.086]). At T2, the mean levels of depression did not differ between male and female (t = −0.64, p = 0.52).


[image: Figure 8]
FIGURE 8. Mean of depression for females and males. All continuous variables were standardized. Error bar is the standard error.


We used logistic regression to assess the effects of T1 anxiety, T1 depression, epidemic level of the area, economic-related variables, and gender on T2 depression (Table 5). T1 anxiety (profile 1: no anxiety = 0; profile 2: anxiety = 1), T1 depression (profile 1: no depression = 0; type 2: depression = 1), T2 depression (profile 1: no depression = 0; profile 2: depression = 1), the gender (male = 1, female = 0), and epidemic area (comparing Level 1 vs. Level 3 [Level 1_3]: Level 1 = 1, level 3 = 0; comparing Level 2 vs. Level 3 [Level 2_3]: Level 2 = 1, Level 3 = 0) were dummy coded. The regression was significant, [F(8, 14760) = 66.48, p < 0.001, R2 = 0.035]. As shown in Table 4, the regression coefficients of T1 depression (β = 0.126, t = 13.15, p < 0.001), T1 anxiety (β = 0.068, t = 6.64, p < 0.001) and per capita consumption (β = −0.026, t = −5.02, p < 0.001) were significant.


Table 5. The regression model of T2 depression.
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DISCUSSION

Through measures of anxiety and depression both before and after the pandemic outbreak, we found that the prevalence of university students with anxiety and depression symptoms above the standardized threshold increased 2.62 and 20.63%, respectively, to 4.06 and 22.09%. Furthermore, the increases in anxiety and depression were significantly moderated by both the severity level of the COVID-19 pandemic of the province where they lived and with their gender. In line with the Typhoon Eye effect, students living in areas with the least cases reported the greatest increase in anxiety and depression. In a second major finding, men's anxiety and depression increased more than women's during the lockdown.

The significant increase in the prevalence of both anxiety and depression symptoms were consistent with our expectations regarding the impact of the COVID-19 outbreak on university students' mental health. Other researchers have found that anxiety and depression have been heightened during the pandemic, particularly among quarantined individuals (Tang et al., 2020; Wang Y. et al., 2020). The shift to remote learning may have been especially challenging for university students, as living in a dorm has been found to be a protective factor for mental health problems (Eisenberg et al., 2007). In line with research showing the negative effects of reduced social support on alcohol abuse during remote learning (Lechner et al., 2020), removing students from this important source of social support may have exacerbated the effect of the pandemic on college students' mental health. The latent profile analysis additionally showed that it was the most vulnerable students—those who reported higher levels of anxiety and depression at time 1—who showed the greatest increases in these symptoms during remote learning.

The current study breaks new ground in examining how the severity of the pandemic in one's geographic region impacts students' anxiety and depression. Our results support the Psychological Typhoon Eye effect in that individuals' mental state in the areas with the highest epidemic level—the eye of the storm–was relatively calm (Li et al., 2010; Wang G. et al., 2020). This mechanism underlying this important finding should be examined by future research. Our study highlights a potential explanation for this seemingly paradoxical effect: individuals' perception of public and governmental support. For example, citizens living in high epidemic areas such as Wuhan received medical staff and facility support from all over China, whereas citizens in the low epidemic areas such as Tibet, Inner Mongolia, and Guangxi province may have perceived their medical support systems to be more vulnerable. This could dampen the level of anxiety and depression in high epidemic areas but exacerbate them in low epidemic areas (Xie et al., 2011; Zheng et al., 2015; Zhang et al., 2020). In our results, we see this in the negative relationship between the public healthcare budget in an area and citizens' levels of anxiety during the pandemic. Another mechanism that may explain the higher anxiety and depression outside the “eye” of the pandemic is the role of social media and news for university students. Consuming social media and news related to the pandemic has been found to worsen individuals' anxiety and depression (Gao et al., 2020; Li et al., 2020), whereas having direct experience with a hazard makes it appear less risky (Maderthaner et al., 1978). By studying the Typhoon Eye effect among a large sample of university students with pre-pandemic measures of anxiety and depression, the present study contributes important knowledge to a question that had previously shown contradictory results in the COVID-19 pandemic (Zhang et al., 2020; Zhao et al., 2020).

Gender has previously been identified as one of the predictive factors of mental health during the pandemic. In recent studies examining the general population, including individuals involved in retail, the service industry, and healthcare, women tended to be more likely to develop symptoms of anxiety and depression than men (e.g., Lei et al., 2020; Xiong et al., 2020). However, our results indicated that the increase in anxiety and depression during the lockdown was greater for male students than female students. We suggest two potential explanations for these findings. First, the switch to remote learning for university students during the lockdown means that students must live in a relatively closed environment with their parents while completing their online learning tasks, leading to parent-child conflict (Luo, 2020). Several lines of research indicate that male students experience more parent-child conflict than female students (Burt et al., 2006; Dotterer et al., 2008; Juang et al., 2012), and that parent-child conflict is associated with depression and anxiety (Marmorstein and Iacono, 2004; Lamis and Jahn, 2013). During the home quarantine, parent-child conflict and long-term exposure to adverse family emotional environments could be sources that caused the gender differences in mental health (Dunsmore and Halberstadt, 1997; Weymouth et al., 2016). A second potential explanation relates to gender differences in resiliency and coping. From an emotional coping perspective, a large number of previous studies have shown that men exhibit less expressive emotional behaviors than women (Barrett et al., 1998; Hess et al., 2000; Parkins, 2012; Chaplin and Aldao, 2013). Compared with men, women report more emotion-focused coping methods, including venting, emotional expression, and seeking social support (Billings and Moos, 1984; Ptacek et al., 1994), which may have enabled female students to adapt to the stressful environment more effectively (Cohen, 2004). Within the Chinese culture, males are also expected to exhibit greater expressive suppression than females (Cheng et al., 2009; Flynn et al., 2010; Zhao et al., 2014). Although expressive suppression can reduce the expression of negative emotions, it can have negative effects on cognition and emotion and is not an effective approach to emotion regulation (Gross and Levenson, 1997; Richards and Gross, 2000). Future research should explore how parent-child conflict and emotional suppression/expression differentially impacts male and female university students' coping with stress. The present findings imply that decisions to shut universities (to shift to remote learning e.g., in times of crisis) may be particularly harmful for male university students' mental health.

There are also important practical implications of the present work, which could be applied by universities and mental health counselors. The present study indicated that the pandemic has a negative impact on the anxiety and depression symptoms of university students, especially for male students and students who are not directly exposed to the highest levels of the epidemic. During the pandemic, university students showed a high level of interest in receiving psychological knowledge and interventions, especially for information that could help them alleviate negative psychological effects (Wang Z. et al., 2020). As adaptability has been identified as a key factor in protecting students from anxiety and depression during the Covid-19 pandemic (Zhang et al., 2021), fostering psychological flexibility could be a beneficial approach to addressing the negative consequences of pandemic on mental health (Kashdan and Rottenberg, 2010). Psychological flexibility is defined as the capacity to adapt one's behavior in a manner that incorporates conscious and open contact with thoughts and feelings (Scott et al., 2014). In the context of the pandemic, recent research has demonstrated that psychological flexibility plays a moderating role in the effects of the lockdown, relating to better mental health in a wide range of contexts, and that inflexibility is a risk factor for anxiety and depression (Hayes et al., 2006; Pakenham et al., 2020). This indicates that government, university, and mental health counselors should pay more attention to students with symptoms of anxiety and depression, as well as their related cognitive issues. It also essential for authorities to provide psychological knowledge, such as common symptoms of anxiety and depression, methods for alleviating negative psychological effects, and contact information for counseling services, to university students. Our findings highlight the increased burden of remote learning for the mental health of certain individuals (e.g., male students, students with pre-existing symptoms of anxiety and depression, and residents of areas with lower epidemic levels and healthcare budgets), which should be taken into account as well.

There are some limitations of the current study. First, data collection was completed by online research with self-report scales, which may limit the objectivity of the data. Second, although the university students came from more than 34 provinces, they all came from China, so the generalizability to populations in other cultures should be made with caution. Future research should replicate this model in other regions of the world. Third, in order to avoid carry-over effects and potential boredom from survey repetition, our participants completed two different measures of anxiety and depression at the two time points. Although both sets of measurements are highly reliable and validated by previous research (e.g., Liu et al., 2021), it can be problematic when studies use different measurements to measure the same construct (e.g., Feuer et al., 1999). However, based on recommendations to calculate outcome variables based on a common metric (Marcoulides and Grimm, 2017), we applied the standardized values of these two measurements (e.g., Ayubi et al., 2021). We acknowledge, however, that this was a limiting factor for our conclusions.



CONCLUSION

The present longitudinal study investigated the changes in the mental health status of college students in mainland China during the epidemic of COVID-19. The findings confirmed a significant increase in anxiety and depression among students. Results suggested that the increase of anxiety and depression was related to gender, pre-existing levels of anxiety and depression, and the severity of the epidemic in their geographic region.
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Introduction: As of March 2020, coronavirus disease 2019 (COVID-19) has been declared a “pandemic” by the WHO. This has led to the need for governments around the world to implement restrictive containment and isolation measures to stem the spread of the virus; these measures have included social distancing, isolation, and quarantine. The fear of contagion has been indicated as one of the causes of stress, anxiety, depression, and insomnia in the general population. With respect to the response of young people to the pandemic, the category of University students deserves further attention. The sudden change in “University” habits (i.e., poor interaction with teachers and colleagues, disturbing learning environment, and difficulty in adapting to online learning), the consequent loss of a social network, and the economic problems in their families have seriously affected the psychophysical well-being of University students. The aim of this study was to explore, in a sample of Italian University students, the relationships among anxiety, perceived vulnerability to disease, and smartphone use during the COVID-19 pandemic.

Methods: A sample of 194 volunteer college students (i.e., 86 males and 108 females) aged between 18 and 30 years (M = 21.74; SD = 2.39) were recruited to participate in this study. Participants were recruited through an online questionnaire sent to students of the University of Catania, Italy, and distributed from September 2020 to January 2021. The volunteer participants were given an online protocol that included the Fear of COVID-19 Scale (FCV-19S) for the evaluation of fear, the Perceived Vulnerability to Disease (PVD) for the evaluation of perceived vulnerability to disease, the State-Trait Anxiety Inventory (STAI) for the evaluation of trait and state anxiety, and the Smartphone Addiction Scale Short Version for Adolescents and Young Adults (SAS-SV) for the evaluation of use, abuse, or addiction of smartphone use.

Results: The fear of COVID-19 did not reach an intensity such as to be defined as serious (i.e., fear score: 15.53) in the whole sample. Both men and women showed a high risk of smartphone addiction (i.e., score of males: 28.33 and score of females: 26.88) in SAS-SV. University students showed moderate trait and state anxiety [i.e., a score of 51.60 in Trait Anxiety Inventory (TAI) and a score of 47.21 in State Anxiety Inventory (SAI)] in STAI. In addition, students showed moderate perceived vulnerability to disease (i.e., a score of 51.51) in PVD. The results showed that fear of COVID-19 and trait anxiety appear to be the predictors of SAI and PVD but not the predictors of risk of smartphone addiction (SAS-SV).

Conclusions: The data highlighted the presence of a perception of vulnerability to infections in subjects in which there was also a moderate anxiety, both state and trait, associated with the fear of the COVID-19 pandemic. It is hoped that a large part of the population will soon be vaccinated, including University students, and therefore, it would be desirable to carry out further assessments in the post-vaccine phase to highlight any differences in the state of anxiety and the perception of vulnerability to infections. The possible positive role of the use of smartphones in maintaining social contacts should also be emphasized.

Keywords: anxiety, perceived vulnerability, smartphone addiction, college students, fear COVID-19


INTRODUCTION

Coronavirus disease 2019 (COVID-19) has rapidly expanded in Europe, North America, Asia, and the Middle East. Based on the alarming levels of prevalence and severity, the Director-General of the WHO on March 11, 2020 called the COVID-19 situation a pandemic (Bedford et al., 2020). To respond to this pandemic, many countries have taken containment measures to reduce the demand for hospitalization and protect those most vulnerable to infection (De Coninck et al., 2020). To stop the spread of the diseases, a vaccine is needed. But, in the absence of the vaccine, people should maintain social distancing. To maintain social distancing, they should obey the modeling rule (Khajanchi and Sarkar, 2020; Samui et al., 2020; Sarkar et al., 2020).

The lack of immunity and vaccines against the virus, its exponential spread, and high mortality rate have contributed to the perception of a largely uncontrollable and unpredictable threat, causing emotional distress up to full-blown psychopathology (Asmundson et al., 2020; Fiorillo et al., 2020).

In this context, an important factor is the impact of the effect of media. The COVID-19 dynamics have changed due to the incorporation of media-related awareness such as the use of face masks, non-pharmaceutical interventions, and hand sanitization (Rai et al., 2021).

Is there any experimental data to validate the mathematical model? Subhas et al. (2021) described the basic reproduction number R_0 and its impact on the COVID-19 pandemic in India. The basic reproduction number R_0 is one of the most crucial quantities in infectious diseases, as R_0 measures how contagious a disease is. For R_0 <1, the disease is expected to stop spreading, but for R_0 = 1, an infected individual can infect on an average of 1 person, that is, the spread of the disease is stable. The disease can spread and become epidemic if R_0 must be >1.

Overall, the importance of possible negative effects of COVID-19 at the emotional level on the population has been documented by several surveys.

The study carried out in China found moderate-to-severe anxiety in about one-third of the sample examined, a high prevalence of sleep disorders, and generalized symptoms of anxiety disorder, especially in young people and health professionals (Huang and Ning, 2020; Wang et al., 2020a).

A study carried out on the Italian population showed a high rate of post-traumatic stress symptoms, depression, anxiety, insomnia, and adaptation disorder symptoms, with higher probabilities in young women (Rossi et al., 2020).

Furthermore, several studies have shown that the COVID-19 infection in association with infodemia increased the risk of psychiatric/psychological disorders by stimulating the hypothalamus–pituitary–adrenal (HPA) axis and has shown how dangerous this is for the public, especially for pregnant women and disabled people (Khan et al., 2020, 2021; Nabi et al., 2020).

In addition, Wang et al. (2020b) showed that the deprivation of social interaction, such as that occurred during the COVID-19 pandemic, can stimulate the HPA axis, resulting in an increased secretion of stress hormones and a decreased secretion of social hormones and causing the dysregulation of social behaviors in people.

Although a significant correlation has been shown between perceived vulnerability to disease (PVD) and emotional distress, individuals can cope better with the psychological and social threats of the pandemic if they can manage anxiety and depression, despite the high levels of fear of the pandemic infection (Jungmann and Witthöft, 2020; Li et al., 2021).

The study by Stangier et al. (2021) highlighted how the perceived vulnerability to infections predicted an increase in preventive behavior, while the aversion to germs predicted an increase in preventive behavior and a decrease in risky behavior.

With respect to the response of young people to the pandemic, the category of University students deserves further attention. The sudden change in “University” habits (i.e., poor interaction with teachers and colleagues, disturbing learning environment, and difficulty in adapting to online learning), the consequent loss of a social network, and the economic problems in their families have seriously affected the psychophysical well-being of University students (Stangier et al., 2021).

Huckins et al. (2020) studied the impact of COVID-19 on mental health and behavior in a sample of 217 American college students. The authors highlighted how the fear associated with the pandemic caused an increase in the symptoms of anxiety, depression, and some behaviors to watch out for such as continued smartphone use in the young people examined.

The study by Kleiman et al. (2020) was conducted on 140 college students in the United States and highlighted the increased desire to drink and use drugs in the most anxious and depressed subjects due to COVID-19.

In the study by Elhai et al. (2020) conducted on 908 subjects in China, it was found that COVID-19 anxiety was related to the severity of problematic smartphone use (PSU), depression, and anxiety; however, COVID-19 anxiety did not predict a greater severity of PSU. To what extent can a pandemic lead to risky behavior? However, the predictive value of the levels of anxiety and stress of PSU has been highlighted by the international literature even in the periods preceding the pandemic (De Pasquale et al., 2015, 2018, 2019; Vahedi and Saiphoo, 2018).

Based on these premises, the aim of this study was to explore, in a sample of Italian University students, the relationships between anxiety, perceived vulnerability to disease, and smartphone use during the COVID-19 pandemic.



METHODS


Participants

A sample of 194 volunteer college students (i.e., 86 males and 108 females) aged between 18 and 30 years (M = 21.74; SD = 2.39) were recruited to participate in this study. Participants were recruited through an online questionnaire sent to students of the University of Catania, Italy, and distributed from September 2020 to January 2021. The survey was also shared on the Facebook page of the Department of Educational Sciences of the University of Catania. All participants provided online informed consent and answered the questionnaire anonymously.



Measures

The volunteer participants were given an online protocol that included the Fear of COVID-19 Scale (FCV-19S) for the evaluation of fear, the Perceived Vulnerability to Disease (PVD) for the evaluation of perceived vulnerability to disease, the State-Trait Anxiety Inventory (STAI) for the evaluation of trait and state anxiety, and the Smartphone Addiction Scale Short Version for Adolescents and Young Adults (SAS-SV) for the evaluation of use, abuse, or addiction of smartphone use.

The FCV-19S (Ahorsu et al., 2020) is a questionnaire composed of 7 items (e.g., “I'm very afraid of coronavirus-19,” “It makes me uncomfortable to think about coronavirus-19,” and “I can't sleep because I worry about getting coronavirus-19”), with a 5-point Likert response scale (i.e., 1 = strongly disagree to 5 = strongly agree), which assesses the fear of COVID-19. The scale showed a reliability score of 0.874. The score ranges from 7 to 35, with higher scores correlated with higher fear.

The Perceived Vulnerability to Disease (PVD; Park and Justin, 2009) is a questionnaire for the evaluation of individual differences in perceived vulnerability of disease and emotional distress in the presence of potential transmission of diseases. It is composed of 15 items with a 7-point response scale (i.e., 1 = strongly disagree to 7 = strongly agree), divided into two subscales or factors. The first factor [i.e., Perceived Infectability (PI)] is composed of seven items to evaluate beliefs about immunological functioning and personal susceptibility to infectious diseases. The second factor [i.e., Germ Aversion (GA)] is composed of eight items to evaluate aversive affective responses to situations that connote a relatively high probability of transmission of pathogens. The subscale scores are computed as the mean of all items within a factor. Higher scores indicate greater perceived vulnerability to disease (Park and Justin, 2009). The 15 items showed an acceptable level of internal consistency, i.e., Cronbach's alpha = 0.82. For the seven items on the PI factor, Cronbach's alpha = 0.87. For the eight items on the GA factor, Cronbach's alpha = 0.74.

The State-Trait Anxiety Inventory (STAI; Spielberger and Sydeman, 1994) is a questionnaire that shows how strong the feelings of anxiety of a person are. It is composed of two scales, one to evaluate state anxiety [i.e., State Anxiety Inventory (SAI)] and the other to evaluate trait anxiety [i.e., Trait Anxiety Inventory (TAI)]. State anxiety refers to the state of mind (i.e., fear, nervousness, and discomfort) of a person at the time of a perceived threat and is considered temporary, while trait anxiety refers to the feelings of stress, worry, and discomfort that one can experience in typical situations of everyday life. Each scale asks 20 questions and is rated on a 4-point scale (i.e., 1 = not at all to 4 = very much so) (Grös et al., 2007). Scores range from 20 to 80, with higher scores correlating with greater anxiety. In this study, TAI showed a reliability score of 0.532, while SAI showed a reliability score of 0.588.

The Smartphone Addiction Scale Short Version for Adolescents and Young Adults (SAS-SV; De Pasquale et al., 2017) is a questionnaire to identify the risk of smartphone addiction. It distinguishes the high-risk group from the addicted group. The questionnaire includes 10 items describing daily life disturbance, positive anticipation, withdrawal, cyberspace-oriented relationships, overuse, and tolerance. For each item, participants expressed their opinion on a 6-point scale (i.e., 1 = strongly disagree to 6 = strongly agree). The scale is used to identify the different ranges for men and women. Men were addicted to scores above 31, with a high risk of addiction on scores between 22 and 31, and women were addicted to scores above 33, with a high risk of addiction on scores between 22 and 33 (Kwon et al., 2013; De Pasquale et al., 2017). In this study, SAS-SV showed high reliability (Cronbach's alpha = 0.79).



Data Analysis

We performed a set of statistical analyses on our data (i.e., descriptive analyses, factors correlation, linear regression, and instrument reliability with Cronbach's alpha) using SPSS software version 26.




RESULTS

The results did not show significant gender differences in PVD, STAI (i.e., SAI and TAI versions), and SAS-SV scales calculated through the t-test of independent samples (Table 1). There were gender differences only in FCV-19S, and women showed more fear of COVID-19 than men. Nevertheless, the fear of COVID-19 (i.e., FCV-19S) did not reach an intensity such as to be defined as serious (i.e., fear score: 15.53) in the whole sample. Both men and women showed a high risk of smartphone addiction (i.e., score of males: 28.33 and score of females: 26.88) in SAS-SV (for the range of scores, see “Measures” section). University students showed moderate trait and state anxiety (i.e., a score of 51.60 in TAI and a score of 47.21 in SAI) in STAI (for the range of scores, see “Measures” section). In addition, students showed moderate perceived vulnerability to disease (i.e., a score of 51.51) in PVD (for the range of scores, see “Measures” section).


Table 1. Gender differences in FCV-19S, PVD, PI, GA, SAI, TAI, and SAS-SV measured using the t-test of independent samples.
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The Pearson's correlations are shown in Table 2. GA, PI, and SAI were significantly correlated with fear of COVID-19 (i.e., FCV-19S) and trait anxiety (i.e., TAI). In contrast, they were not correlated with the risk of smartphone addiction (i.e., SAS-SV).


Table 2. Pearson's correlation (r) among FCV-19S, STAI, PVD, and SAS-SV.
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Table 3 reports the results of the linear regression between the independent variables (i.e., FCV-19S and TAI) and dependent variables (i.e., SAI, SAS-SV, and PVD). The results showed that fear of COVID-19 and trait anxiety appear to be the predictors of state anxiety (i.e., SAI) and PVD, but not the predictors of risk of smartphone addiction (i.e., SAS-SV).


Table 3. Linear regression model between the independent variables (i.e., FCV-19S and TAI) and dependent variables (i.e., SAI, SAS-SV, and PVD) with 95% bias-corrected and CIs.
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DISCUSSION AND CONCLUSIONS

The data from this study did not show significant differences regarding gender in the various assessment tests performed, except in the fear of COVID-19, in which women showed greater fear. Both male and female students showed a significant score for a high risk of smartphone addiction at SAS-SV, while the fear of COVID-19 did not reach a level to be defined as severe. Both state and trait anxieties showed a level of moderate severity, as well as a moderate perception of vulnerability to infections. Although the fear of COVID-19 cannot be defined as serious in the examined students, the correlations showed how, as the fear of the pandemic increased, both the aversion to germs and the perception of infections increased.

Furthermore, the same variables (i.e., FCV-19S and PVD) were also positively correlated with trait anxiety (i.e., TAI). We hypothesized that the trait anxiety highlighted in the examined subjects could have encouraged preventive and control behaviors toward the fear of contagion. It is significant to note that, although the use of smartphones can be defined as having a high risk of addiction, no significant correlations emerged between the latter and the other dimensions examined. Among other things, the PSU did not appear to depend on the fear of COVID-19.

This seems to be in line with some other studies carried out on student samples during the COVID-19 pandemic. For example, the study by David and Roberts (2021) conducted on 400 college students found that smartphone use mitigated the negative impact of social distancing on social connection and well-being. Therefore, contrary to a popular opinion regarding the negative influence of smartphone use on well-being, its increased use during the pandemic could foster social connection and well-being.

Moreover, some other studies on young adults showed that, although depression and social anxiety were the determinants of the risk for a greater PSU, particular categories of technological applications were positively correlated with psychophysical well-being (De Pasquale et al., 2020; Pera, 2020).

Another significant finding that emerged from this study concerns the predictive value of fear of COVID-19 and trait anxiety on the perception of vulnerability to infections. Therefore, knowing in advance the psychological traits of the subjects, it is possible to intervene in time, preventing the negative influences of a particularly stressful event from becoming serious.

This study has some limitations. In particular, the study reveals some methodological shortcomings, as the perception scales of vulnerability to disease have not typically been designed for clinical diagnostic purposes, diminishing their suitability for clinical research. Further study needs to be conducted to explore further phenomena that could be predicted by the constructs evaluated by the PVD. Furthermore, the sample of subjects examined is relatively small and concerns only a portion of University students in the city of Catania, even if the results of the study are quite consistent with the study carried out so far on University students in other countries during the COVID-19 pandemic. Another important limitation to consider concerns the fact that the state of the emotional well-being of these subjects is not known before the pandemic period, and therefore, we do not know for sure if the moderate state of anxiety found depends only on the effects of the pandemic or also on other variables. It is not possible to exclude states of anxiety and the presence of a certain degree of perception of vulnerability to infections preceding the pandemic due to the absence of evaluation.

The data highlighted the presence of the perception of vulnerability to infections in subjects with moderate anxiety, both state and trait, to be associated with the fear of the COVID-19 pandemic. It is hoped that a large part of the population will soon be vaccinated, including University students, and therefore, it would be desirable to carry out further assessments in the post-vaccine phase to highlight any differences in the state of anxiety and the perception of vulnerability to infections. The possible positive role of the use of smartphones in maintaining social contacts should also be emphasized.
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The fear of contagion during the COVID-19 pandemic has been indicated as a relevant cause of psychological pathologies occurring in this period. Food represents a compensating experience, distracting from the experiences of uncertainty, fear and despair, causing alterations in eating habits and behaviors. The study aims at evaluating the relations between fear of a pandemic, mood states and eating disorders in Italian college students, taking into account gender differences. During the lockdown for the pandemic, a sample of 469 college students equally distributed by gender, was recruited online using a questionnaire including the FCV-19S for the assessment of fear of COVID-19, the profile of mood states (POMS) for the evaluation of different emotional states, the eating disorder inventory-2 (EDI-2) and the binge eating scale (BES) to evaluate the presence of the levels of eating disorders. As expected, all emotive states measured by POMS (tension, depression, anger, tiredness, confusion) resulted significantly correlated with the fear of COVID-19. Women were more exposed to fear of COVID-19 showing greater tension, fatigue, depression and confusion, and a significantly higher total mood disturbance score than males. Regarding the EDI-2 and BES variables, tension and anxiety resulted significantly correlated also with bulimic behavior, while depression with interoceptive awareness, impulsivity, and binge eating behaviors, without gender differences. In conclusion, the negative impact of the fear of COVID-19 on the emotional profile and eating behavior suggests the need to implement strategies against psychological distress during the pandemic emergency, and to design psycho-educational interventions aimed at modifying the lifestyle for preventing risks of mental disorders fostering health-oriented behaviors.
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INTRODUCTION

As of March 2020, coronavirus disease SARS-CoV-2 (COVID-19) has been declared a “pandemic” by the world health organization (WHO). This has led to the need for governments around the world to implement restrictive containment and isolation measures to stem the spread of the virus; these measures have provided for social distancing, isolation and quarantine, shifting mainly online social relations, and educational processes.

The consequences on mental health from the COVID-19 pandemic, because of the containment measures adopted, are comparable to the psychopathology pictures described in similar epidemic situations. Recent reviews of epidemiological studies related to the 2003 SARS epidemic highlighted the presence of post-traumatic symptoms, depression, stress, irritability, anxiety, insomnia, anger and emotional exhaustion, due to the impact of containment measures on mental health (Brooks et al., 2020; Mengin et al., 2020). These syndromic pictures appear almost confirmed by studies on the new pandemic carried out in different parts of the world. A study by Jungmann and Witthöft (2020) showed an increase in virus-related anxiety, especially in subjects with higher health anxiety traits. Furthermore, in a sample of 256 adults Lee and Crunk (2020) showed that hypochondria was among the fear factors that predict pandemic-related psychopathology.

Results of another study (Wang et al., 2020), carried out with 1210 respondents from 194 cities in China and conducted in the early stages of the epidemic, found that 53.8% of respondents rated the psychological impact of the epidemic as moderate or severe; 16.5% reported moderate to severe depressive symptoms; 28.8% reported moderate to severe anxiety symptoms, and 8.1% reported moderate to severe stress levels. Most of the respondents spent 20–24 h a day at home (84.7%); they were concerned about their family members who contracted COVID-19 (75.2%) and were satisfied with the amount of health information available (75.1%). Female gender, student status, specific physical symptoms (e.g., myalgia, dizziness), and poor health were significantly associated with a greater psychological impact of the epidemic and higher levels of stress, anxiety, and depression (Wang et al., 2020).

The literature on eating disorders has affirmed that these have a significant prevalence in women compared to men (McDonald and Thompson, 1992; Striegel-Moore et al., 2009). Although recent research has shown that prevalence in men was previously underestimated, these disorders have a clear female preponderance (Andersen and Yager, 2009). More recently, the study by Yu et al. (2018) analyzed the sexual differences in eating disorders among college students, highlighting that the female gender was a predictor of eating disorders and food addiction. The research on university students by Sonneville and Lipson (2018) showed that women, more than men, are diagnosed and treated for the symptoms of eating disorders and perceive, more than men, a need for treatment. Conversely, men are less likely to recognize that they have symptoms related to eating disorders and are therefore diagnosed and treated less than women.

An Italian study showed a high rate of post-traumatic stress symptoms, depression, anxiety, insomnia, perceived stress and adjustment disorder symptoms, with higher probabilities in young women. The duration of the quarantine, the fear of being infected, the frustration and boredom, related to the reduction or suspension of the daily activities in which everyone was engaged, the fear of not having enough supplies or possibility of supply were the causes of greater psychological stress, as well as the confusion surrounding the often inadequate information on the pandemic (Rossi et al., 2020).

At the beginning of the lockdown an interesting feature highlighted in various studies with an Italian sample, concerned the observation of abnormal and irrational behaviors such as the purchase and accumulation of many basic foods (e.g., sugar, wheat, milk, yeast) and the alteration of eating habits, given the growing flow of news on food uncertainty (Touyz et al., 2020). The most recognized causes of changes in eating habits with the increase in restrictive diets due to the concern related to weight and shape, and/or phases of binge eating seem to be: greater sedentary lifestyle, restrictions on outdoor activities, reduction of physical exercise, alterations in the sleep-wake rhythm and fear of contagion (Fernández-Aranda et al., 2020; Rodgers et al., 2020).

Furthermore, there is an extensive literature identifying that depression is associated during the isolation with an increased risk of overeating (Baenas et al., 2020; Mengin et al., 2020). Recent studies have confirmed the relationship between depressed mood and “pathological” eating habits, depression would be associated with an increased risk of overeating (Trojanowski and Fischer, 2018; Mills et al., 2019, 2020).

The research conducted by Termorshuizen et al. (2020) showed that during the COVID-19 pandemic and the consequent lockdown, the subjects with anorexia nervosa had increased the restrictions, as well as the subjects with bulimia nervosa and/or with binge eating disorder, had increased the binges. However, the same subjects had noticed the positive effects of staying in the family, of having more time for themselves, and were more motivated to stay in the hospital (Termorshuizen et al., 2020).

Regarding the effect of COVID-19 on patients with eating disorders, the severity of the symptoms of these disorders may increase unless a treatment according to guidelines can be started (Peckmezian and Paxton, 2020). The relation between eating behaviors and mood in persons without overt pathologies remains less known.

A particular population affected by mood and eating problems are university students. This population experienced during the pandemic a profound change in attitudes and behavioral habits, due to the shift in distance learning and the need, for many off-site students, to return to the family and the place of origin. With the consequence that they had to move from the university residences of the city center and the lifestyle acquired during the attendance of the courses. This change in behavioral habits could have different influences on the two genders.

In Italy, eating disorders affect more than three million people, of which 95.9% are women and 4.1% are men. The greater vulnerability found in females, adolescence or young adulthood, seems to indicate that these disorders are linked to difficulties in the transition from childhood to adult life. These appear to be triggered by specific physical and hormonal changes characteristic of puberty in females. However, epidemiological research also shows an increase in the male population.

The recent study by Guerdjikova et al. (2019) showed that unlike other eating disorders, the women/men ratio in the binge eating disorder (BED) is more balanced. BED occurs in conjunction with other psychiatric disorders, most commonly mood disorders and anxiety. BED is also associated with obesity and its many complications. Although BED is similar in men and women in treatment presentation and outcomes, some key neurobiological differences should be considered when personalizing treatment.

Understanding sexual differences is a crucial aspect of the prevention and treatment of diet-related disorders.

Recently, various studies have investigated the relationship between COVID-19 and eating habits. Specifically, Amatori et al. (2020) examined a group of 176 college students and highlighted the negative impact of COVID-19 on mood states and healthy eating habits. Huber et al. (2020) found that the COVID-19 pandemic lockdown significantly affected eating habits in 1964 college students. The authors concluded that further investigation is needed to evaluate comorbidities and long-term effects on weight change.


Aims and Hypotheses

The aim of the present study was to investigate, in a sample of Italian college students, the relations between mood states and eating behavior during the current COVID-19 pandemic, deepening also the analysis of gender differences. Specifically, the main hypothesis is that negative emotive states could be correlated with the fear of COVID-19, prevalently in women. High scores in anxiety and depression are expected to be significantly correlated with a tendency to bulimic behavior. Furthermore, it is hypothesized that the gender variable moderates the impact of COVID-19 on mood states and eating behaviors.



MATERIALS AND METHODS


Participants

A sample of 469 college students (N = 221 males, N = 248 females) aged between 18 and 34 years (M = 22.47; SD = 2.70) were recruited via an online questionnaire, using the google form platform. The questionnaire was sent to students of the University of Catania (Italy) and distributed from March 2020 to February 2021. Specifically, only the questionnaires received during the periods and areas of lockdown were used for the purposes of the research. The survey was also shared on the Facebook page of the Department of Educational Sciences. All volunteer participants provided online informed consent and answered the questionnaire anonymously. The students involved in the research lived mainly with families.

This study was approved by the Ethic Committee of the Department of Educational Sciences of the University of Catania (Italy).



Measures

The participants were given an online protocol that included the Fear of COVID-19 scale (FCV-19S) for the evaluation of fear, the Profile of mood states (POMS) for the assessment of emotional states, the Eating disorder inventory-2 (EDI-2) and the Binge eating scale (BES) to evaluate the presence of eating disorders (APA, 2013).


Fear of COVID-19 Scale

The Fear of COVID-19 scale (FCV-19S) (Ahorsu et al., 2020) is a one-dimensional questionnaire composed of seven items (e.g., “I’m very afraid of coronavirus-19”; “It makes me uncomfortable to think about coronavirus-19”; “I can’t sleep because I worry about getting coronavirus-19”), with a 5-point response scale (1 = strongly disagree to 5 = strongly agree) which assesses fear of COVID-19 and its consequences. The score is obtained by adding the scores to the questions. The scale showed good reliability (α = 0.87).



Profile of Mood States (POMS)

The POMS (Grove and Prapavessis, 1992) is a widespread instrument that measures mood and identifies problematic affective states. The measure is a self-report questionnaire, and it is mainly used in the context of clinical psychology, psychotherapy, and medicine. The questionnaire consists of 58 adjectives that define six mood states: tension-anxiety (T), which describes an increase in somatic tension that may not be observable from the outside or may concern visible psychomotor manifestations; depression (D), which indicates a state of depression accompanied by a sense of personal inadequacy, the uselessness of effort, a sense of emotional isolation, melancholy and guilt; aggression-anger (A), which describes anger and dislike toward others; vigor-activity (V), adjectives that suggest exuberance, energy, euphoria, and optimism; tiredness-indolence (TI), which represents boredom, low energy, and physical fatigue; confusion (C), characterized by a sense of disturbance and linked to the organization-disorganization dimension, anxiety and the feeling of cognitive inefficiency.

The intensity with which a mood is experienced is measured on a 5-point Likert scale (0 = not at all, 1 = a little bit, 2 = moderately, 3 = quite a bit, and 4 = extremely). A TMD can be calculated by adding the scores for tension, depression, anger, tiredness, confusion and then subtracting the score for vigor. The scoring range goes from 0 to 250 ± 40 for the total scale (TMD), from 0 to 36 for the tension scale, from 0 to 60 for the depression scale, from 0 to 48 for the anger scale, from 0 to 32 for the strength scale, from 0 to 28 for the fatigue scale, and from 0 to 28 for the confusion scale. In this study, POMS showed good reliability (α = 0.85). Also POMS subscales T, D, A, V, S, and C showed good reliability (α = 0.89; α = 0.94; α = 0.71; α = 0.69; α = 0.62; α = 0.77).



Eating Disorder Inventory-2 (EDI-2)

The EDI-2 (Garner, 1991; Espelage et al., 2003; Waldherr et al., 2008; De Pasquale et al., 2013) has been used for the clinical evaluation of the social and behavioral aspects associated with eating disorders. It is also used as a screening tool in non-clinical populations. Specifically, it consists of 11 subscales, for a total of 91 items, where only two scales directly measure eating behavior: drive to thinness (DT), and bulimia (B); the other scales concern the relationship with the body, experiences of inadequacy and other more specifically social areas: body dissatisfaction (BD), ineffectiveness (I), interoceptive awareness (IA), perfectionism (P), interpersonal distrust (ID), maturity fears (MF), asceticism (A), impulsivity (I), and social insecurity (SI). The score for each question is given on a 6-point Likert scale (0 = never, to 6 = always). Higher scores indicated the presence of dysfunctional eating behaviors. In this study EDI-2 showed good reliability (α = 0.89). Also, the subscales of EDI-2 showed good reliability (α ranging from 0.68 to 0.95).



Binge Eating Behaviors (BES)

The BES (Gormally et al., 1982) is a sixteen-question questionnaire used to assess the presence and the level of binge eating behaviors indicative of an eating disorder. The questions are based on behavioral characteristics (e.g., the amount of food consumed) and emotional, cognitive, guilt, or shame response. Each question has three/four separate answers which are assigned a numerical value. The scoring range is from 0 to 46: no-binging for values less than or equal to 17, moderate binging for values between 18 and 26, and strong binging for values equal to or greater than 27. In this study, the BES showed good reliability (α = 0.90).



Data Analysis

We ran on our data a set of basic statistical analyses, t for groups differences, correlation, linear regression, and also three moderation analyses to understand if the relationship between two variables is moderated by the value of a third variable. SPSS version no. 26 was used for the analyses. The data satisfied the assumptions of normality of the distribution, suitable for parametric analyses.



RESULTS

Table 1 shows the mean and standard deviation of FCV-19S, POMS, EDI-2, and BES. The sample in the whole was found to be no-binging (mean total BES score of 8.04, much lower than the critical value of 17), as well as no pathological alterations in mood was evidenced (total mood disturbance score – TMD of the sample: 60.08). Furthermore, the dimensions explored with EDI-2 did not show significant disease scores. These results confirmed the substantial non-pathological condition of the sample, allowing the results to be interpreted as usual dynamics in a condition of “normal” distress for the isolation due to the pandemic.


TABLE 1. Mean and standard deviation of FCV-19S, POMS, EDI-2, and BES.

[image: Table 1]Table 2 shows the gender differences in FCV-19S, POMS, EDI-2, and BES calculated through the t-test of independent samples. The results presented significant differences concerning gender in some variables: FCV-19S total score, interoceptive awareness of EDI-2, BES total score and T, TI, D, C, TMD of POMS. Specifically, women were more exposed to fear of COVID-19 showing significantly higher levels of tension, fatigue, depression and confusion and a higher total mood disturbance score than males. Furthermore, Cohen’s d was calculated to indicate the effect size. In detail, the effects of gender differences are larger for FVC-19S, IA, TMD (total score and several sub-scores).


TABLE 2. Gender differences in FCV-19S, POMS, EDI-2, and BES measured using independent samples t-test.

[image: Table 2]Pearson’s correlations are shown in Table 3. All the emotional states and the mood total score (TMD) measured with POMS, were significantly correlated with fear of COVID-19 (FCV-19S). Furthermore, the difficulty of maintaining responsible and maturity behavior (MF), bulimic behavior (B), drive to thinness (DT), difficulty in recognize and identify emotions (IA), assessed with EDI-2, up to possible binge eating behaviors (BES), were correlated with fear of COVID-19 Scale (FCV-19S). The emotional states (T, A, and D) assessed with POMS were significantly correlated with bulimic behavior (B), interoceptive awareness (IA), ineffectiveness (I) of EDI-2, and binge eating behaviors (BES).


TABLE 3. Pearson’s correlations between FCV-19S, POMS, EDI-2, and BES.

[image: Table 3]Table 4 reports the results of the linear regression between the independent variable (FCV-19S) and dependent variables (TMD, EDI-2 total score, and BES). The results show that fear of COVID-19 appears to be a predictor of mood changes (TMD) and of disordered eating behavior (assessed by EDI-2 and BES).


TABLE 4. Linear model of fear COVID-19 predictor of profile mood state (TMD) and disordered eating behaviors (EDI-2 and BES).

[image: Table 4]Three moderation analyses were conducted in which fear of COVID-19 was considered as a predictor variable, sex as a moderator variable and EDI-2, BES, and TMD as dependent variables, respectively.

These analyses revealed significant effect of fear of COVID-19:

-For eating disorders measured by EDI-2 (β = 1.10, SE = 0.34, p < 0.01) but not by sex (β = −2.10, SE = 8.0, p = 0.79). The interaction effect was also not significant (β = 0.29, SE = 0.46, p = 0.53).

-For binge eating disorders measured by BES (β = 0.27, SE = 0.08, p < 0.01) but not by Sex (β = 2.50, SE = 2.00, p = 0.20). The interaction effect was also not significant (β = −0.08, SE = 0.11, p = −0.72).

-Mood changes (TMD) (β = 2.10, SE = 0.44, p < 0.01) but not by Sex (β = −2.10, SE = 10, p = 0.83). The interaction effect was also not significant (β = 0.57, SE = 0.61, p = 0.35).



DISCUSSION AND CONCLUSION

The data from this study are consistent with the current literature regarding the impact of COVID-19 on the emotional states and eating behaviors of young people.

Studies carried out before the COVID-19 period had already analyzed the link between eating behaviors and emotional states. Micanti et al. (2017) showed that eating behavior is connected to an emotional dysregulation connected to some mental dimensions: impulsivity, body image, and anxiety. Where there is an increase in this size, there could be an imbalance in the emotional regulation system. This leads the subjects to adopt dysfunctional eating behaviors (Micanti et al., 2017).

The sample of our study did not show pathological changes in eating behaviors and mood states. Specifically, results confirmed the substantial non-pathological condition of the sample, allowing the results to be interpreted as typical dynamics in a condition of distress for the isolation due to the pandemic. However, it is interesting to note how the fears related to COVID-19 increase with the increase in mood regulation and eating behaviors. Significant correlations were highlighted between the total score of mood states, some dimensions measured with EDI-2 (MF, B, DT, IA) up to possible binge eating behaviors measured with BES and fear of COVID-19.

The regression analysis of the study showed how fear associated with COVID-19 is a predictor of both mood states and eating behaviors. Therefore, a particularly traumatic event such as COVID-19 could make latent discomfort evident. In this period of pandemic, we were “bombed” with news that always associated with the virus, infections, hospitalized in intensive care units, deaths. This led the subjects to “mull over” always on the same topics, even more during the period of isolation, in which many distractions were not possible. This finding is supported by recent literature by Smith et al. (2018). In details, the authors have highlighted how rumination, a cognitive process in which repetitive thoughts about negative experiences and emotions prevail, is implicated in the psychopathology of behaviors and/or eating disorders (Smith et al., 2018).

As showed in a recent study by Sarwer et al. (2019) the impulse control plays a dominant role in eating disorders. Furthermore, this research highlighted how the dimensions of “tension” and “anger” are correlated with bulimic-type eating behaviors.

A recent study (McCuen-Wurst et al., 2018) underlined how eating disorders are associated with some psychopathological dimensions, such as particular anxiety, mood disorders. These data are in line with the results of our study because the subjects examined there were many significant correlations between mood states and eating behaviors.

Several studies report a higher rate of eating disorders in the female gender (Asarian and Geary, 2013; Taha et al., 2018). Moreover, in this study the binge eating disorder showed a gender significant difference, with prevalence in female. As regards the other variables of eating behavior evaluated with EDI-2, no significant gender differences were highlighted. On the other hand, women were more exposed to fear of COVID-19 showing greater tension, fatigue, depression, confusion and a significantly higher total mood disturbance score than males. However, although COVID-19 is found to be a predictor of both mood states and eating behaviors, the moderation analysis highlighted how the gender variable does not significantly intervene in moderating this result, differentiating these results from other previously obtained in conditions of real pathologies.

Finally, a number of important limitations need to be considered. First: it constitutes only a preliminary investigation of some interesting variables examined during the COVID-19 pandemic. Indeed, the study participants do not constitute a sample of subjects diagnosed with eating disorders, so the results are linked to the consequences of the “normal” stress due to the fear of pandemics. Second: a limitation of this study is that the analysis doesn’t provide additional comparisons of the three variables altogether with SEM models, which was not in the scope of this study. Third: another important limitation is the lack of available comparisons between pre and post COVID-19 experiences. Indeed, the new findings added by this research concern emotional states and eating behavior during the COVID-19 conditions. This limit is important to keep in mind, as it is not possible to know if the conditions found in our sample would have been highlighted even in the absence of a COVID-19 pandemic. Acknowledging the study’s limitations, we note that future longitudinal clinical research could improve this preliminary knowledge. More longitudinal research is therefore needed to provide a deeper understanding of the long-term impact of COVID-19 conditions on eating disorders and mood states, also in non-pathological samples.

The data gives indications relating to the possibility that targeted preventive interventions can be carried out aimed at certain categories of subjects, such as university students, regardless of gender. For example, it would be important to provide support regarding the variables where difficulties have been identified (e.g., the emotional aspects more correlated with the fear of pandemics, as the difficulty in recognize and identify emotions), to avoid that, with a particularly stressful event, more serious discomfort can be revealed.

Considering that alterations in the emotional profile and maladaptive eating behaviors respond well to supportive interventions, we can suggest the need to implement strategies against psychological distress during the health emergency by COVID-19, and to design psycho-educational interventions, in young people too, aimed at modifying the lifestyle and behaviors at risk of mental disorder in favor of health-oriented behaviors. Moreover, as has been suggested (Talevi et al., 2020), evidence about these preventive aims is needed for the future.
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Introduction: The COVID-19 pandemic has inevitably transformed face-to-face teaching to remote teaching (e-learning or blended) which has had psychological and social impacts on the mental health of university students.
Object: In this study, we surveyed university students with disabilities and specific learning disabilities (SLDs) on their perceptions of and satisfaction with emergency remote teaching (ERT) during the lockdown phase (March–April 2020) and following restrictions due to the COVID-19 pandemic. We compared the responses of students with disabilities and SLDs with those of normotypical students.
Methodology: A questionnaire was completed remotely: five items on the ERT were designed as ad hoc questions and five items were taken from the Short Form 12 Health Survey (SF-12) to evaluate physical and mental self-perceived health. There was a total of 163 students surveyed, 67 students with disabilities and/or SLDs and 96 normotypical students.
Results and Conclusion: Students with disabilities and SLDs were more satisfied with remote teaching than the normotypical students. In fact, only 22% of the students with disabilities or SLDs indicated that they were dissatisfied with the teaching method used due to difficulties encountered, including those related to a weak technological infrastructure. We found that among all the students, important social and emotional aspects emerged as a consequence of the absence of interactions and relationships with both faculty and peer groups.
Keywords: COVID-19, lockdown, emergency remote learning, disabilites, specific learning disabilities
INTRODUCTION
With the COVID-19 pandemic, there have been inevitable and ongoing psychological and social impacts on the mental health of the population (Liu et al., 2020; Marinaci et al., 2020), which necessitates immediate interventions. In particular, the academia in Italy has been affected by the radical freezing of in-person teaching activities.
The transformation from face-to-face to remote teaching under anxious and sudden conditions linked to the outbreak of the pandemic (UNESCO, 2020) was immediate, even in non-telematic university contexts, which are different from those where teaching has been practiced for some time in online (e-learning) or mixed (blended) teaching formats (Pursel et al., 2016; Shale, 2002) or different from real telematic universities (Bates, 2020). The sudden and generalized transformation from the prevailing model of face-to-face teaching to the emergency remote teaching (ERT) modality, coinciding with the start of the second academic semester, was imposed to safeguard the right to study and perform ordinary teaching and research activities. However, the different representations of learning conveyed by the two different models were not considered (Coppola et al., 2015; Marsico, 2018; Teixeira et al., 2019).
A topic of particular relevance that was amplified by the foreclosure of in-person teaching activities is the impact of ERT on students with disabilities and specific learning disabilities (SLDs), which is a steadily growing population in higher education both in Italy and internationally (Pavone, 2018). Under normal conditions, this population is already considered more fragile and demanding (Herburger, 2020).
Bao (2020), who interviewed students about online study, highlighted their concerns especially about Internet connectivity and increased problems with asynchronous teaching. Liu et al. (2020) revealed difficulties related to distance learning, especially due to the weakness of the technological infrastructure of online teaching due to the inexperience of teachers, and the home environment experienced as intrusive to privacy.
In several recent studies (Zhang et al., 2020; Thelwall and Levitt, 2020; Favieri et al., 2020), increased psychological distress associated with social distancing was found in students with and without a disability compared with a normotypical group. Additional study (Toquero, 2020) showed that youth with psychosocial disabilities have suffered more in terms of their mental health during the crisis period. The greatest difficulties found on the educational side are related to accessibility to online learning or communication tools (Zhang et al., 2020). Liu et al. (2020) also noted difficulties related to ERT, mainly due to the weakness of the online teaching technology infrastructure, teachers’ inexperience, and the home environment lacking privacy.
Thus, information gained from surveys on this ERT plan can act as a reference for in-depth reflections on the strengths and potential as well as the negative aspects of the distance model for university students, including those with disabilities and/or SLDs.
Hypothesis
We hypothesize that, although the problems related to the COVID-19 pandemic have compromised everyone’s psychophysical level, ERT has provided support for students with disabilities through technological tools and the presence, albeit virtual, of online classes.
Aim
We aim at determining the perceptions of university students toward online learning that was implemented in all Italian universities during the COVID-19 lockdown.
Our objective is to highlight the perceptions of students on their experience with ERT and dedicated services (lectures, exams, and tutoring) delivered during the lockdown phase (March–April 2020) in order to monitor the psychological health of students and to understand the strengths and weaknesses of remote teaching. The responses of students with disabilities and SLDs were compared with those of a group of developmentally normotypical students.
METHODS
Procedure
A descriptive and qualitive study was conducted at the end of April 2020, after the students of all institutions had at least 2 months of experience with online learning.
The questionnaire was administered to students enrolled in the Degree Courses of the University of Salerno through an e-mail invitation containing the link to be accessed on the Survey Monkey online platform. After having read and consented to the informed consent that explained the aim of the survey and the processing of personal data, made anonymous, each student accessed the sections to be completed in the questionnaire.
During the national lockdown that occurred in March 2020, the University of Salerno guaranteed material support to all students by delivering PCs and tablets with Internet connection to guarantee similar access to ERT.
Instrument
The questionnaire used in this study consisted of n°10 questions divided into two sections. The first section collected informations about the following anamnestic and socio-demographic characteristics of the participants, such as age (years), sex (male, female), degree course and possible diagnosis of disabilities and/or SLDs. The second section consists of n°5 open-ended and so-called “filter” questions that investigate the perception of the quality of the ERT and related activities and n°5 items taken directly from the Italian version of the Short-Form Health Survey 12-SF-12 (Ware et al., 1995), an abbreviated version of the SF-36, a generic indicator of the quality of life and evaluates the subjective perception of the individual in relation to the concept of health, understood as biopsychosocial well-being and exhibits good psychometric properties in different cohorts of patients (e.g., general and disease-specific populations) (White et al., 2018).
The response modalities were mixed and included dichotomous (yes/no) questions, multiple-choice questions using both 4- and 5-point Likert-type response scales (“always” to “never” and “strongly disagree” to “strongly agree”), and an open-ended response question (item #9).
The online questionnaire was created according to the CHERRIES statement (Eysenbach, 2012).
Participants
Data were collected from all Degree Courses, such as Medicine and surgery, Engineering, Communication sciences, Education sciences, Law, and Economics.
There were a total of 163 participants, of which 67 had disabilities and/or SLDs (M = 36,4%; Mean age = 23 years; SD = 3,5) and 96 had normotypical development (M = 46,9%; Mean age = 25,06 years; SD = 3,74). Specifically, of the students with special education needs, 84% had disabilities and 16% had learning disabilities.
Data Analysis
Our study is part of the “post-event” qualitative feedback survey activities. Data collected were extracted from Survey Monkey by creating a spreadsheet and imported to SPSS (IBM v.26 INC. Chicago, IL, United States). A preliminary check analysis was performed to assess possible errors, outliers, and missing data.
Frequencies, means, and standard deviations were calculated through descriptive statistics and were used to describe the socio-demographic characteristics of the respondents and the elements of the questionnaires.
As a preliminary analysis, the assessment of associations between socio-demographic characteristics and SF-12 was conducted using multivariate regression models expressing standardized estimates (β) and the related 95% confidence intervals (95% CI).
Responses to the questionnaire were compared with percentages to detect the presence and/or absence of the variables being examined and show the number of students who have given a specific answer compared to the total number of the sample who answered the question.
The SF-12 includes both categorical and discrete elements, for which the maximum likelihood and the least squared weighted estimator of adjusted mean and variance has been adopted. The CFA determines how well the theoretical scale model fits the empirical data (structure validity or dimensionality). Following the approach of previous studies (Ware et al., 1995; Okonkwo et al., 2010) referring to different groups with both diagnoses (both patients and healthy subjects), we performed a CFA on the SF-12 responses to confirm the two-factor structure and the factors were allowed to correlate.
An open-ended question analysis was conducted using T-Lab Plus (Lancia, 2004) content analysis software. The pre-processing steps include: text segmentation, automatic lemmatization or stemming, multi-word and stop-word detection, key-term selection. The thematic analysis tools deal mostly with finding patterns of key-words within context units. all analysis units (i.e. words, text segments and documents) have been grouped either by a bottom-up or a top-down approach.
Ethical Statement
This study was conducted in accordance with the recommendations of the Associazione Italiana di Psicologia (AIP), and all the participants provided written informed consent in accordance with the Declaration of Helsinki prior to participation. As there is no psychological ethics committee at the University of Salerno, ethical review and approval were not required for a study on human participants in accordance with the local legislation and institutional requirements. The protocol was approved by an independent committee from the Centro di Counseling Psicologico (Psychological Counseling Center) of the University.
RESULTS
The test of the difference χ2 between the one-factor and two-factor models was found to be significant (TRd = −105.262; Δdf = 1; p < 0.001), supporting the hypothesis of an adequate discriminant validity of the two-factor solution that supported the scoring procedure. The internal consistency of the SF-12 in the raw score was adequate, exhibiting a Cronbach’s α value of 0.892.
To accurately detect the presence or absence of the variables investigated, the participating students were divided into two groups: Group 1 (67 students with disabilities/SLDs) and Group 2 (96 students with normotypical development). Below, we provide the responses related to the questionnaire administered through a percentage comparison between the participating groups.
The differences between the groups in the responses to the items of the questionnaire administered were moderate and positive (r = 0.329; p < 0.001) and supports the a priori hypotheses of our survey.
In relation to the initial question, which explored whether students made less progress than they would have liked, 71% of Group 2 reported a decrease in concentration during study compared with 30% of students with disabilities/SLDs (Group 1, see Figure 1).
[image: Figure 1]FIGURE 1 | Differences in percentage between groups relative to the item “Did you do your work or activities less carefully than usual?”.
With regard to the psychological well-being dimension, we found significant differences in that there was a higher vulnerability declared by the normotypical students compared with those in the disability/SLDs group.
In particular, in relation to whether there was a feeling of calm and serenity during the lockdown period, only 1% of Group 2 responded “always” compared with 35% of Group 1, in which, by contrast, 40% stated “very often” (see Figure 2).
[image: Figure 2]FIGURE 2 | Differences in percentage between groups relative to the item “Have you felt calm and peaceful?”.
Of individuals in Group 2, 57% reported that they “rarely” felt energized versus 35% in Group 1, of which 25% indicated “always” as their answer (see Figure 3).
[image: Figure 3]FIGURE 3 | Differences in percentage between groups relative to the item “Did you have a lot of energy?”.
Of significance is the data that emerged in relation to the item “Have you felt downhearted and blue?” to which 47% of participants in Group 2 responded “very often” compared with 18% of the students with disabilities/SLDs (Figure 4).
[image: Figure 4]FIGURE 4 | Differences in percentage between groups relative to the item “Have you felt down-hearted and blue?”.
Regarding the evaluation of the items related to ERT, the responses of students with disabilities/SLDs were examined, as they were the main object of the survey. Specifically, 82% felt that “distance learning was useful” and 42% stated that “they would like to continue it after returning to face-to-face learning”. For 85% of respondents “the University promptly supplied with online teaching”.
With respect to the problems encountered, 68% said they experienced at least a few. The analysis of the textual content of the open-ended item #9 showed that students with disabilities/SLDs reported often having problems with their Wi-Fi connection and experienced some difficulties with following the distance tutoring but that, in general, they had had a positive experience; the greatest difficulties concerned not having a physical relationship with teachers; being forced to stay in a closed, although familiar, environment; and, above all, not being able to interact with their peers. In addition, someone highlighted privacy issues, such as feeling shameful after being heard by their fellow students during exams or due to having their home seen through the Microsoft Teams camera.
The ERT experience was evaluated very positively, and useful strengths emerged, such as the ability to record the lecture and listen to it again, having the lecturer’s slides and notes in advance, using the computer, and avoiding the stress of traveling to attend lectures. Thirty-two percent of the students with disabilities/SLDs were satisfied with the current method of study.
Some students wished that the online mode will remain in the future as an alternative to provide accommodations for students with special needs. The most negative aspects were mainly related to the absence of comparison with peers and the lack of more continuous and immediate feedback from the teacher, as is generally the case when they are present in the classroom.
DISCUSSION AND CONCLUSION
In this study, we conducted a survey to evaluate the perceptions and satisfaction of university students with disabilities and specific learning disabilities (SLDs) for emergency remote teaching (ERT) during the lockdown phase (March–April 2020) and following restrictions due to the COVID-19 pandemic. We compared the responses of students with disabilities and SLDs with those of normotypical students.
The experiences of interviewed students with disabilities/SLDs with ERT were positive, although some psychological and relational difficulties were mentioned. With respect to concentration problems and, more generally, to the detection of psychological state, as a result of rapid changes in the lifestyles of most of the student population due to the pandemic, some researchers have highlighted post-lockdown issues, including anxiety, worry, fear, frustration, and insecurity. Duan and Zhu (2020) reported that these experiences may have negatively affected, for some subjects, personal well-being and academic success. Chirikov et al. (2020) obtained the same results.
With regard to social relationships, Novo et al. (2020) highlighted a relationship between students’ psychological distress and little or no social participation. Savarese et al. (2020) and Moccia et al. (2021) obtained the same results. These results and the health risk perceptions are very interesting. In a study conducted on Italian adolescents, the perception of health risk was found in only 5% of the adolescents interviewed (Commodari et al., 2020). In fact, Italian adolescents had a low perception of risk of COVID-19, and the susceptibility and perceived seriousness were also very low (Commodari and La Rosa, 2020). Ding et al. (2020) reported that normotypical students’ risk perception and the associated factors significantly affect mental health specifically, and that risk perception plays an important role in the mental health of people in a public health crisis, in particular depression, stress/anxiety and emotional distress. Cataudella et al. (2020), in addition to anxiety and distress for SLD students, highlighted low levels of well-being, self-esteem and self-efficacy, due to the lack of online inclusive accessibility standards and a lack of attention to online-specific tools.
By contrast, Miller (2002) studied the dimensions of resilience in a group of students with learning disabilities and found that one of the characteristics of resilient students is the identification of successful experiences and the ability to describe these experiences as deliberate steps in their success. Therefore, they are able to identify activities in which they might find success and use them to achieve even greater success, as in the case of ERT.
One outcome worth noting relates to the compensatory role that technological tools, which are highly valued by respondents with learning disabilities and disorders, can play for students with special needs. We think that the use of these tools led to the positive responses from the students, and as the emergency situation persists, the distance learning experience will continue.
Future Direction of Research
An interesting aspect, and one that we think we should explore in detail in further studies, is the contrasting evaluation of ERT for students with disabilities and learning disabilities compared with normotypical students. Briefly, we think that this can be attributed to the compensatory role normally played by technological tools in the undergraduate study of students with special educational needs.
Limitations
Future possibilities along this line of research are indicated by the limits of this study, such as the small number of students who participated in the survey preventing conducting inferential statistical analyses to generalize the findings to the population. Furthermore, classifying additional variables such as the SES will be useful for verifying whether socio-economic status differences affect the quality of the ERT.
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Background: Based on the control-value theory (CVT), learning strategies and academic emotions are closely related to learning achievement, and have been considered as important factors influencing student's learning satisfaction and learning performance in the online learning context. However, only a few studies have focused on the influence of learning strategies on academic emotions and the interaction of learning strategies with behavioral engagement and social interaction on learning satisfaction.

Methods: The participants were 363 pre-service teachers in China, and we used structural equation modeling (SEM) to analyze the mediating and moderating effects of the data.

Results: The main findings of the current study showed that learning strategies influence students' online learning satisfaction through academic emotions. The interaction between learning strategies and behavioral engagement was also an important factor influencing online learning satisfaction.

Conclusions: We explored the internal mechanism and boundary conditions of how learning strategies influenced learning satisfaction to provide intellectual guarantee and theoretical support for the online teaching design and online learning platform. This study provides theoretical contributions to the CVT and practical value for massive open online courses (MOOCs), flipped classrooms and blended learning in the future.

Keywords: online learning, learning satisfaction, academic emotion, learning strategy, behavioral engagement, social interaction


INTRODUCTION

During the first half of 2020, the world faced the unprecedented COVID-19 pandemic. This crisis has presented new challenges and opportunities to the global educational system, and these features forced teachers and students to quickly migrate their courses online to prevent the spread of the virus that causes COVID-19 (Hodges et al., 2020). Some researchers have believed that online instruction can lead to the flexibility of teaching at any time and any place. This practice provides a rare opportunity for the development of online learning. However, other studies have shown that the quality of online teaching during the crisis is not high, indicating that this type of learning can only be used as a special temporary measure, and face-to-face learning should be returned as soon as possible after the crisis (Hodges et al., 2020).

This paradigm is being promoted because during the crisis, most teachers and students are forced to switch to online learning. These stakeholders are not accustomed to this learning setup, leading to low learning satisfaction and even high dropout rates (Dai et al., 2020). Baber (2020) and Chao (2019) indicated that improving learning satisfaction is important to increase the student's intention to continue online learning and reduce dropout rates. Although online learning platform developers have invested a huge amount of money and several types of new technologies, students are not as satisfied as expected (Jiang et al., 2021). In previous studies, the evaluation index of online teaching quality is mainly cognitive learning performance, ignoring learning satisfaction on the psychological level (Méndez-Aguado et al., 2020). Therefore, in this study, we focused on some of the learning process variables to address the forementioned defects. These variables had been proven to influence learning satisfaction and performance. On the one hand, given that academic emotions and the use of learning strategies are important for successful learning, more and more studies have investigated the relationship between these variables (Ahmed et al., 2013; Mariza et al., 2015; de la Fuente et al., 2020; Obergriesser and Stoeger, 2020). However, the exact relationship between students' academic emotions and their use of learning strategies has not been fully understood (Obergriesser and Stoeger, 2020). Most previous studies have explored the influence of academic emotions on learning strategies and achievements (Ahmed et al., 2013; Mariza et al., 2015). A recent study has explored the influence of learning strategies on academic emotions (de la Fuente et al., 2020; Obergriesser and Stoeger, 2020). Thus, we focused on how these two variables influence learning satisfaction. On the other hand, behavioral engagement and social interaction had also been proved to be lacking in online learning (Muilenburg and Berge, 2005; Guo et al., 2019) and to promote learning satisfaction (Gray and DiLoreto, 2016; Nagy, 2018). However, the manner by which they influence learning satisfaction has not been determined yet. In addition, migrating to online instruction requires teachers to clarify the characteristics of learning under the state of separation of time and space and perform corresponding online instructional designs to arrange relevant learning activities (Karakaya, 2021). Hence, such activity necessitates teachers to control more the course design, development, and implementation (Karakaya, 2021). Effective online learning is the result of meticulous planning and instructional design. However, most teachers have not performed well enough at this stage.

Online learning during the COVID-19 pandemic is only a temporary alternative due to the crisis. In an emergency, institutions should not only ensure the safety of teachers and students but also the quality of teaching (Hodges et al., 2020). This situation has put forward higher requirements for future online learning, and instruction should return to educational rationality and may consider providing better support to students (Karakaya, 2021). Therefore, the overall aim of this study is to examine the internal mechanism and boundary conditions on the relationship between learning strategies and satisfaction. This study also provides intellectual guarantee and theoretical support for online learning in the post-pandemic era.



THEORETICAL FRAMEWORK


Learning Satisfaction

Learning satisfaction can be defined as the student's perception of the course or learning experience and of the value of receiving education in an educational institution (Ke and Kwak, 2013). Considering the concerns on the dropout rates (Hew et al., 2020), this study follows the advice of Rabin et al. (2019) to use learning satisfaction as one of the important indicators to measure the success of online learning. Learning satisfaction is also an indispensable result for students because it influences the student's motivation, which is an important psychological factor that influences learning (Hew et al., 2020). In recent years, academic circles have paid increasing attention to the study of learning satisfaction and its potential determinants. According to the Sloan Consortium, an American non-profit organization dedicated to improving the quality of online learning, learning satisfaction is one of the most important factors in evaluating the quality of online learning (Moore, 2005). Some studies have also shown that learning satisfaction is a key factor for students to decide whether to continue to choose the course and is a significant predictor of learning grades to improve the sustainability of online learning (Ke and Kwak, 2013; Chao, 2019).



Learning Strategies

Learning strategies are processes to obtain, organize, or transform information (Alexander et al., 1998). In this study, we divided learning strategies into three categories, namely, metacognitive self-regulation, elaboration, and organization strategies. In particular, students use metacognitive self-regulation strategies to mobilize various consciousness and behavior to participate in the learning process, which can help students effectively implement cognitive strategies (Obergriesser and Stoeger, 2020). Using elaboration strategies to establish connections between new materials and visual imagination or semantic knowledge can increase the meaning of new information (Wolters et al., 2005). Organization strategies for establishing relationships between different parts of learning material can help students select and organize information and create meaningful units of information (Obergriesser and Stoeger, 2020). Studies have shown that the student's use of these strategies has a significant and positive correlation with learning satisfaction (Choi, 2016; Kasalak and Dagyar, 2020). Students who flexibly use learning strategies have also been shown to better perceive the control of the learning process (Obergriesser and Stoeger, 2020). This phenomenon influences the student's self-efficacy, academic emotions, and learning outcome (Pekrun et al., 2011; Murayama et al., 2013; Pekrun and Perry, 2014). These conclusions are supported by the affective dynamics model of D'Mello and Graesser (2012). This model assumes that during learning, by effectively using learning strategies to eliminate learning obstacles, negative emotions will be reduced, and students will enjoy their learning. That is, learning strategies can promote the enhancement of student's positive emotions and reduce their negative emotions (Muis et al., 2015a). However, some studies have shown that although the application of learning strategies has no significant influence on the student's positive emotions, it can significantly reduce negative emotions (Obergriesser and Stoeger, 2020). Previous studies mainly focused on the influence of academic emotions on learning strategies (Ahmed et al., 2013; Mariza et al., 2015), while few studies have explored the influence of learning strategies on academic emotions and their two-way influence. Hence, no consensus on how the learning strategies influence the student's academic emotions during online learning is available.



Academic Emotions

Academic emotions are directly related to the learning process and results. A relatively stable and long-term emotional state and a complex subjective experience of students are involved through the whole learning process (Pekrun, 2006). According to valence, academic emotions can be divided into positive and negative emotions (Pekrun et al., 2011). In this study, we focused on activity-related emotions, namely, enjoyment (i.e., positive emotions), boredom, and frustration (i.e., negative emotions) (Pekrun et al., 2011). Studies have shown that academic emotions will influence learning satisfaction (Artino and Jones, 2012; Lee et al., 2021). Moreover, under the traditional face-to-face teaching model, academic emotions are important predictors of the learning process and results (Pekrun et al., 2009). Positive emotions can stimulate intrinsic and extrinsic motivation and have a positive influence on academic performance in most cases. Negative emotions have the opposite effects (Pekrun et al., 2011). Sewart (1993) showed that if teachers and online learning platforms fail to timely detect the emotional changes of students and provide relevant emotional support, students will easily suffer from negative emotions, such as boredom and frustration, gradually lose interest in learning, and even drop out from learning. However, some studies have found that negative emotions have positive effects on the use of metacognitive self-regulation strategies and the development of online group activities during online learning (Artino and Jones, 2012; Noteborn et al., 2012). Hence, the mechanism by which the student's academic emotions influence their learning satisfaction needs further study.



Behavioral Engagement

In recent decades, learning engagement has been paid increasing attention. Learning engagement is depicted as a “meta” construct, consisting of three dimensions, namely, behavioral, cognitive, and emotional engagement (Luo et al., 2019). In this study, we focused on behavioral engagement, which is described as the time, effort, attention, and perseverance of students to complete tasks. Behavioral engagement is positively related to emotional engagement, such as learning interest or satisfaction (Fredricks et al., 2004). Previous studies have shown that behavioral engagement is closely related to learning satisfaction (Gray and DiLoreto, 2016; Luo et al., 2019). If students can be fully engaged in learning activities, their learning satisfaction will be correspondingly improved. With the rapid development of information technology, the study on behavioral engagement has transformed from focusing on the individual behavior and efforts of students to an important factor to improve the quality of online education.



Social Interaction

In learning activities, social interaction is also an essential link. The process of interaction is not only the process of learning but also of improving social skills. Moore (1989) proposed that social interaction includes the interaction between students and teachers, students and students, and students and learning content. Studies have shown that the interaction between students has a stronger influence on online learning satisfaction than that between students and teachers (Jung et al., 2002; Nagy, 2018). In online learning, students interact with other students through various communication channels, such as danmakus, comments, and replies. In the current study, we focused on danmakus, a kind of behavior of students sending messages on the screen. As a new type of social interaction, this behavior is widely favored by teenagers, especially for providing real-time communication for students. This behavior can stimulate their interest in learning and improve their learning satisfaction (Leng et al., 2016; Wu et al., 2019). However, the latest studies have shown that during video teaching, danmakus can both promote and hinder learning satisfaction (Yang et al., 2019). Danmakus related to learning content may improve learning satisfaction, which may be reduced by unrelated danmakus (Zhang et al., 2019).



The Control-Value Theory

Given that control and value appraisals can be postulated to be precursors of emotions, Pekrun (2006) proposed the CVT to analyze the causes and consequences that influence academic emotions (Figure 1).
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FIGURE 1. The control-value theory (partial) (Pekrun, 2006).


The CVT is used to analyze the relationship among academic emotions, learning environment, and cognitive evaluation factors. This theory provides a theoretical basis for the methodology of academic emotions (Pekrun, 2006). Control refers to the student's perception and judgment of the controllability of the learning process and results. Value describes the value that students give to the learning task or results, such as how important the learning task is to themselves (Pekrun, 2006). Theoretically, a dynamic cycle of interaction exists among environment, appraisal, emotion, and learning achievement; that is, the influence between academic emotions and learning strategies is a two-way relationship (Pekrun, 2006; Pekrun and Perry, 2014). Learning strategies are also some of the important factors influencing academic emotions, which will further influence the learning process and results.



Hypotheses

Hence, learning strategies, academic emotions, behavioral engagement, and social interaction are the core variables that influence learning satisfaction. Learning strategies and academic emotions can influence learning satisfaction, and this satisfaction can also be influenced by behavioral engagement and social interaction. Moreover, according to the CVT (Pekrun, 2006), learning strategies may influence learning satisfaction by influencing academic emotions. However, few studies have explored the mechanism by which learning strategies indirectly influence learning satisfaction by influence learning emotions. In addition, behavioral engagement and social interaction are used as boundary conditions for learning strategies to influence learning satisfaction. Although insights into the relationships between constructs have been provided, studies do not make causal inferences. Therefore, mediating and moderating models were constructed in the current study. We address the following hypotheses:

H1: Learning strategies positively predict positive emotions and negatively predict negative emotions.

H2: Positive emotions positively predict learning satisfaction, while negative emotions negatively predict learning satisfaction.

H3: Academic emotions have a mediating effect on the relationship between learning strategies and learning satisfaction.

H4: Behavioral engagement and social interaction have a moderating effect on the relationship between learning strategies and learning satisfaction, respectively.




METHOD


Context

During the COVID-19 pandemic, to reduce the spread of the virus and protect the health and safety of teachers and students, educational institutions in various countries canceled all face-to-face learning activities and encouraged teachers and students to conduct online teaching. As a result, tens of millions of students suddenly switched from traditional face-to-face learning to fully online learning. Therefore, in the spring semester of 2020, a university in Chengdu, Sichuan, China, was investigated by class as a unit. Taking the online course “Computer Science Fundamentals” as an example, the rain classroom (an intelligent online teaching platform) was adopted for teaching. The relevant empirical study was conducted on learning satisfaction and its influencing factors.



Participants

In this study, 363 pre-service teachers (Mage = 18.95, SDage = 0.88) who participated in online learning were the participants (Table 1). They completed an online survey (www.wjx.cn) in ~15 min voluntarily and anonymously.


Table 1. The basic information of participants.
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Measurements


Learning Strategies

The learning strategy questionnaires developed by Pintrich and De Groot (1990) and Duncan and McKeachie (2005) were used to revise it. The questionnaire was translated into Chinese and developed by Kong and Lu (2012) and Xiong et al. (2012). This study consisted of 22 items with a five-point Likert scale (from 1 = strongly disagree to 5 = strongly agree), which was divided into three dimensions of metacognitive self-regulation (12 items, e.g., “I ask myself questions to make sure I understand the material I have been studying in this class”), elaboration (six items, e.g., “When reading for this class, I try to relate the material to what I already know”), and organization strategies (four items, e.g., “When I study for this course, I go over my class notes and make an outline of important concepts”), to measure the student's use of learning strategies during online learning. The overall internal consistency α coefficient of this Chinese questionnaire was 0.96 (the corresponding α values for the three dimensions were 0.90, 0.96, and 0.95), which indicated the high reliability quality.



Academic Emotions

This questionnaire was adapted from the Achievement Emotion Questionnaire (AEQ) developed by Pekrun et al. (2011). The questionnaire was translated into Chinese and developed by Gong et al. (2016). The survey had three dimensions, and a total of 13 items with a five-point Likert scale (from 1 = strongly disagree to 5 = strongly agree), namely, enjoyment (4 items, e.g., “I am enjoying the online course”), boredom (five items, e.g., “I feel bored while studying the online course”), and frustration (four items, e.g., “I felt very frustrated when studying the online course”), to measure the student's academic emotions during online learning (Artino and Jones, 2012). The overall internal consistency α coefficient was 0.85 (the corresponding α values of the three dimensions were 0.91, 0.96, and 0.96), which indicated the high reliability of this Chinese questionnaire.



Learning Satisfaction

This questionnaire was derived from the Chinese-language Video Course Learning Satisfaction Questionnaire (Yang, 2014). According to the actual needs, some items were appropriately deleted and modified in this study to adapt to the online teaching context, and 10 items (e.g., “Overall, I was satisfied with the teaching of this online course.”) were retained at last. A five-point Likert scale (from 1 = strongly disagree to 5 = strongly agree) was used for the questionnaire options. The purpose of this questionnaire was to measure the learning satisfaction of students for online courses. The internal consistency α coefficient was 0.93 in this study, which indicated the high reliability of the questionnaire.



Behavioral Engagement

The course teaching in this study was based on the rain classroom. Students read online courseware related to the course content, the number of check-in times in class, and the number of times of reading the bulletin board, which were defined as behavioral engagement. Data were automatically generated and exported through the backstage of this platform. They were divided into low and high behavioral engagement groups according to the median. Behavioral engagement was coded 1 = low group, 2 = high group.



Social Interaction

Social interaction mainly referred to the student's interactive behavior of sending danmakus, specifically referring to the number of danmakus messages sent. Social interaction data were also automatically recorded, generated, and exported backstage of the rain classroom. The data were divided into low and high social interaction groups according to the median. Social interaction was coded 1 = low group, 2 = high group.




Data Collection and Analysis

Data were collected in May 2020. First, the questionnaire was uploaded to WJX (www.wjx.cn). Then, the data were entered and managed using Excel 2019, and SPSS 24.0 was used for descriptive statistical analysis and correlation analysis. Finally, the mediating and moderating effects of the model were analyzed in Mplus 8.3 by SEM analysis. The deviation-corrected percentile Bootstrapping method was used to test (repeat sampling, 2,000 times).




RESULTS


Descriptive Statistics and Correlation Analysis

In this study, the mean, standard deviation, and Pearson correlation coefficient of the learning strategies (i.e., metacognitive self-regulation, elaboration, and organization strategies), academic emotions (i.e., positive emotions and negative emotions), behavioral engagement, social interaction, and learning satisfaction were analyzed (Table 2).


Table 2. Descriptive statistics and correlation analysis of each variable.
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The results showed that learning strategies were positively linked with positive emotions (r = 0.44, p < 0.01; r = 0.45, p < 0.01; r = 0.40, p < 0.01) and learning satisfaction (r = 0.59, p < 0.01; r = 0.65, p < 0.01; r = 0.59, p < 0.01) but negatively linked with negative emotions (r = −0.40, p < 0.01; r = −0.35, p < 0.01; r = −0.34, p < 0.01). Positive emotions were positively linked with learning satisfaction (r = 0.49, p < 0.01) and were negatively linked with negative emotions (r = −0.31, p < 0.01). Negative emotions were negatively linked with learning satisfaction (r = −0.46, p < 0.01). Metacognitive self-regulation strategies were positively linked with behavioral engagement (r = 0.14, p < 0.01). Organization strategies were negatively linked with social interaction (r = 0.13, p < 0.05). The behavioral engagement was positively linked with social interaction (r = 0.23, p < 0.01), gender (r = 0.25, p < 0.01), and learning satisfaction (r = 0.14, p < 0.01).



Analysis of the Mediating Effect of Academic Emotions

In this study, learning strategies were considered as the independent variables, academic emotions were the mediating variables, and learning satisfaction was the dependent variable to build a mediating model (Figure 2). This model used the χ2 value by the degrees of freedom (χ2/df), root mean square error of approximation (RMSEA), comparative fit index (CFI), and Tucker-Lewis index (TLI) to evaluate the fit index in the current study. The results showed that the model fit well (χ2 = 16.37, df = 6, χ2/df = 2.73, p < 0.05; RMSEA = 0.07, CFI = 0.99, TLI = 0.95). The significance of the mediating effect was analyzed by the bias correction Bootstrapping method (Table 3). If the 95% confidence interval of the average estimate of the mediating effect of a path in the model did not contain 0, the mediating effect corresponding to the path was significant (Shrout and Bolger, 2002).
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FIGURE 2. The influence of learning strategies on learning satisfaction: a mediating model of academic emotions. *p < 0.05, **p < 0.01, ***p < 0.001.



Table 3. Path coefficients of the initial structural model.
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Table 3 demonstrated the hypotheses testing results for direct path coefficients of initial structural model. In the condition of gender being controlled, the results showed that metacognitive self-regulation self-regulation strategies had significant influence on positive emotions (β = 0.23, t = 2.45, p < 0.05) and negative emotions (β = −0.26, t = −2.94, p < 0.01), whereas its predictive effect on learning satisfaction was not significant. Additionally, positive emotions (β = 0.28, t = 3.45, p < 0.01), negative emotions (β = −0.18, t = −2.77, p < 0.01), and learning satisfaction (β = 0.35, t = 6.09, p < 0.001) were significantly predicted by elaboration strategies. As for organization strategies, we only found a significant direct effect between organization strategies and learning satisfaction (β = 0.13, t = 2.12, p < 0.05). Furthermore, learning satisfaction was significantly predicted by positive emotions (β = 0.18, t = 3.38, p < 0.01), and negative emotions (β = −0.18, t = −3.33, p < 0.01). Finally, regarding gender, we did not find any effect of gender on positive emotions or learning satisfaction, but gender significantly predicted negative emotions (β = −0.11, t = −2.11, p < 0.05).

The direct and mediating effects of learning strategies on learning satisfaction were examined using the Bootstrapping method (Table 4). First, elaboration strategies (g = 0.35, p < 0.001) and organization strategies (g = 0.13, p < 0.05) had direct influence on learning satisfaction, while metacognitive self-regulation strategies had no direct influence on learning satisfaction. Second, positive emotions (g = 0.04, p < 0.05) and negative emotions (g = 0.05, p < 0.05) had fully mediating effects on the relationship between metacognitive self-regulation strategies and learning satisfaction, respectively. Positive emotions (g = 0.05, p < 0.05) and negative emotions (g = 0.03, p < 0.05) partially mediated the relationship between elaboration strategies and learning satisfaction. Finally, positive emotions did not show a mediating effect on the relationship between organization strategies and learning satisfaction, nor did negative emotions.


Table 4. Bootstrapping analysis of the mediating effect test.
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The results showed that the student's metacognitive self-regulation strategies indirectly influenced learning satisfaction by influencing their academic emotions. Elaboration strategies not only directly influenced learning satisfaction but also indirectly influenced learning satisfaction by influencing academic emotions. Although we found that organization strategies directly inflence learning satisfaction. However, organization strategies did not indirectly influence learning satisfaction through academic emotions. Specifically, if students often used metacognitive self-regulation and elaboration strategies, they experienced more positive emotions and less negative emotions during the learning process and thus had higher learning satisfaction. In addition, male students reported more negative emotions than female students.



Analysis of Moderating Effect of Behavioral Engagement and Social Interaction

In this study, learning strategies were used as the independent variables, learning satisfaction as the dependent variable, and behavioral engagement and social interaction were the moderating variables to build the moderating model (Figures 3, 4).


[image: Figure 3]
FIGURE 3. The influence of learning strategies on learning satisfaction: a moderating model of behavioral engagement. **p < 0.01, ***p < 0.001.



[image: Figure 4]
FIGURE 4. The influence of learning strategies on learning satisfaction: a moderating model of social interaction. ***p < 0.001.


From the moderating models that we constructed, behavioral engagement had a moderating effect on the relationship between learning strategies and learning satisfaction, while social interaction had no moderating effect. From the simple slope figure of moderating effect (Figure 5), under low-level learning strategies, a high level of behavioral engagement increased learning satisfaction, and low-level behavioral engagement reduced the learning satisfaction. By contrast, under the high-level learning strategy, the scenario was the opposite.


[image: Figure 5]
FIGURE 5. The influence of learning strategies on learning satisfaction: a simple slope figure of the moderating effect.


The results showed that the student's behavioral engagement had a moderating effect on the relationship between learning strategies and satisfaction. With the increase in the student's use of learning strategies, excessive behavioral engagement would negatively reduce learning satisfaction. Nonetheless, the moderating effect of social interaction on the relationship between learning strategies and satisfaction was not significant.

Figure 6 shows that during online learning, the student's social interaction presented a polarization trend. Most students did not send danmakus or rarely sent them. Only a minority of students liked to send a large number of danmakus.


[image: Figure 6]
FIGURE 6. The scatter figure of the number of people sending danmakus and the number of danmakus sent.





DISCUSSION

Due to the COVID-19 pandemic, the vast majority of college students around the world rely on online learning platforms to continue their studies. This massive online learning activity will facilitate the sustainable development of blended learning in the post-pandemic era. Some studies have suggested that learning satisfaction is correlated with a stronger intention to participate in online learning (Salam and Farooq, 2020), lower dropout rates (Hew et al., 2020), and better learning performance (Al-Fraihat et al., 2020). Therefore, measuring the learning satisfaction of students on online learning platforms is urgent. Hence, the purpose of the current study is to respond to this need by examining how learning strategies predict academic emotions and how do these variables predict learning satisfaction. In addition, the manner by which the interaction of learning strategies with behavioral engagement and social interaction may predict learning satisfaction was also explored. This study is conducted in a real learning context. Although experimental research is the only way to draw a definite causal conclusion, investigating in a real learning context will help to gain a preliminary understanding of the possible causal processes (Obergriesser and Stoeger, 2020).


Conclusion

The results offered partial support for the models we constructed. The conclusions emerging from the present study are as follows: First, students using different learning strategies could stimulate more positive emotions and less negative emotions. Second, positive emotions positively predicted learning satisfaction, while negative emotions negatively predicted learning satisfaction. Third, learning strategies had indirect effects on learning satisfaction through academic emotions. Lastly, behavioral engagement had a moderating effect on the relationship between learning strategies and satisfaction. The current research combined learning strategies with academic emotions, behavioral engagement, and social interaction to clarify how these variables work together to predict online learning satisfaction, which extends the influence of these variables on student's learning. Our findings suggested that learning strategies, academic emotions, and behavioral engagement are important variables influencing learning satisfaction. Therefore, this study is significant in that it provides empirical information on the importance of learning strategies, academic emotions, and behavioral engagement in online learning satisfaction, particularly by highlighting the mediating role of positive emotions and negative emotions.



Mediating Effect of Academic Emotions

By constructing a mediating model, we found that metacognitive self-regulation and elaboration strategies had indirect effects on learning satisfaction through academic emotions, but the indirect effects of organization strategies were not significant (partially supporting H3). This finding showed that more metacognitive self-regulation and elaboration strategies were used to promote the positive and high arousal emotions of students to improve their learning satisfaction. However, in this study, the indirect effect of organization strategies on learning satisfaction was not significant. First, we examined that learning strategies can influence academic emotions. Metacognitive self-regulation and elaboration strategies could significantly positively predict positive emotions and negatively predict negative emotions, while organization strategies had no significant predictive effect (partially supporting H1). Theoretically, the influence of academic emotions and learning strategies could go in both directions (Pekrun, 2006; Pekrun and Perry, 2014). Thus, our findings support the CVT from which we drew this hypothesis. However, in direct contradiction to H1, organization strategies were unrelated to academic emotions. The relationship between organizational strategies and academic emotions is controversial. For example, King and Areepattamannil's (2014) findings showed that the use of organization strategies was positively associated with positive emotions but not correlated with negative emotions among secondary school students. Muis et al. (2015b) found in a study that the positive emotions of fifth-grade students were not related to how often they used organization strategies, but negative emotions were strongly correlated with organization strategies. The findings of these previous studies are all based on the influence of academic emotion on learning strategies, and there is still a lack of literature on the influence of learning strategies on academic emotion. One explanation for these findings may be that students are asked to complete tasks that fully demonstrate their learning abilities. However, these tasks are not important or necessary for students to use deep organization strategies to accomplish them (Obergriesser and Stoeger, 2020). Therefore, the organization strategies in this study are not enough to influence their academic emotions. Second, we found that positive emotions significantly positively predicted learning satisfaction, while negative emotions significantly negatively predicted learning satisfaction (supporting H2). This result was consistent with those of previous studies that academic emotions were important predictors of learning satisfaction and academic performance (Artino and Jones, 2012; Lee et al., 2021) and verified that academic emotions influenced learning achievement in the CVT (Pekrun, 2006). Specifically, Lee et al. (2021) indicated that the more positive emotions nursing graduate students had, the higher their learning satisfaction, highlighting the important role of academic emotions in graduate study. Pekrun et al. (2002) also proposed the influence of academic emotions on students' cognitive processes and academic performance, which is related to mental health (e.g., learning satisfaction). Lastly, we also found that elaboration and organization strategies significantly positively predicted learning satisfaction, which was consistent with some study results of Choi (2016) and Kasalak and Dagyar (2020). These conclusions verified that learning strategies had a positive influence on the learning achievement in the CVT (Pekrun, 2006). However, metacognitive self-regulation strategies could not significantly predict learning satisfaction. This phenomenon is possibly due to the fact that metacognitive self-regulation strategies belonged to deep-level learning strategies, and their use imposed higher requirements on the student's metacognitive abilities (Obergriesser and Stoeger, 2020). Thus, the relationship between metacognitive self-regulation strategies and learning satisfaction could be not a simple linear correlation. Although online students have more choices and opportunities to use learning strategies freely, they often report using them frequently but are not able to use them competently (Obergriesser and Stoeger, 2015). This phenomenon indicates that the students may give up their current learning strategies and adopt other more effective learning strategies if they have poor academic performance when using metacognitive self-regulation strategies.



Moderating Effect of Behavioral Engagement and Social Interaction

After constructing two moderating models, we found that behavioral engagement had a significant moderating effect on the relationship between learning strategies and satisfaction, but the moderating effect of social interaction was not significant (partially supporting H4).

For students who use low learning strategies, high behavioral engagement enhanced their learning satisfaction. By contrast, students with high learning strategies, high behavioral engagement weakened their learning satisfaction. This finding shows that although behavioral engagement in online learning could promote learning satisfaction, its promotion effect largely depended on the level of use of learning strategies. When students used fewer learning strategies, their learning initiative was not high, and high behavioral engagement would encourage them to study more actively, thus leading to higher learning satisfaction (Gray and DiLoreto, 2016; Luo et al., 2019). However, when students used more learning strategies, the higher behavioral engagement would reduce learning satisfaction. This phenomenon is probably because the student's learning process involved strong planning and was targeted, and high engagement increased the external cognitive load (Gong et al., 2018). The high external cognitive load would influence the learning process, resulting in low learning satisfaction (Hawlitschek and Joeckel, 2017). However, for social interaction, we did not find a moderating effect. As mentioned in the literature review, danmakus related to learning content may improve learning satisfaction, while unrelated danmakus may reduce learning satisfaction (Zhang et al., 2019). This phenomenon is possibly due to the fact that many students send a lot of danmakus irrelevant to the learning content, which interfered with the learning process. In addition, most students did not send danmakus or rarely send them. Hence, these findings partially supported H4.



Educational Implications

First, monitoring their learning process and making effective learning decisions are difficult for students, resulting in great differences in autonomous learning efficiency among individuals (Dunlosky and Rawson, 2012). Therefore, from the perspective of online instructional design, teachers should pay attention to guiding and helping students to use more effective and deep learning strategies, such as metacognitive self-regulation and elaboration strategies. Students need to use these strategies accurately to monitor and regulate learning behavior to optimize the learning process and results. The students use metacognitive self-regulation strategies (i.e., planning, monitoring, and regulation) to control their cognition and behavior, while they use elaboration strategies to connect new knowledge with existing knowledge in their brain (Obergriesser and Stoeger, 2020). This behavior was more likely to achieve better academic performance. Before a class, teachers can design relevant questionnaires to analyze the characteristics of students and their learning to help the students choose appropriate learning strategies based on their situation and previous experience. In addition, the course of “strategic learning” can be formulated to make the students clearly understand the advantages and disadvantages of their learning strategies use. This activity may promote the students to better manage the learning process and increase their positive emotions.

Second, from the perspective of online learning platform development, learning analysis technology based on artificial intelligence and big data can be introduced. For example, an online teaching feedback mechanism can be introduced to monitor and feedback the student's use of learning strategies and actively give adjustment suggestions to the students. Especially at the beginning of learning, the students will have positive emotions, such as curiosity and enjoyment, due to the freshness of online learning. However, the intensity and frequency of these positive emotions gradually decrease as the learning progresses. Previous studies have shown that positive emotions can promote students to seek actively learning opportunities and resources and participate more actively in learning activities (Zhen et al., 2017). Therefore, teachers should especially pay attention to guiding and helping students to conduct emotional self-regulation to improve effectively the learning satisfaction and results. Online learning platforms can also introduce technologies, such as affective computing, to develop affective teaching agents to acquire, evaluate, and give feedback on emotions and provide effective support to encourage students to produce positive emotions.

Finally, behavioral engagement, as a core variable to improve the quality of online learning, can help teachers clarify the online learning activity design from the perspective of online instructional design. Enhancing the quality of online courses by intervening and optimizing the design of the online teaching activities to promote student's learning satisfaction (Caskurlu et al., 2021). From the perspective of online learning platform development, user portrait and visualization technology can be introduced to guide and help students who use different levels of learning strategies to make appropriate behavioral engagement. In addition, relevant data collection tools, such as functional magnetic resonance imaging (fMRI) and electroencephalogram (EEG), can be developed to obtain the student's behavioral data and provide teachers and students feedback (Abreu et al., 2018). Students that use low learning strategies should be encouraged to reflect on learning and guided to make more behavioral engagement, such as the introduction of excellent online learning resources, the construction of active learning activities, and atmosphere (Shi et al., 2021). Students who use high learning strategies should be guided and helped to reduce unnecessary behavioral engagement.




LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

Several limitations should be acknowledged in this study that can profitably be addressed to stimulate future research. First, the sample size of participants is limited. In future research, data can be collected from more participants from different schools and different age levels. Second, we only evaluated three academic emotions (i.e., enjoyment, boredom, and frustration). These three emotions are the strongest and most frequently experienced emotions in school. However, many other emotions are also related to learning (e.g., confusion, curiosity, and pride, etc.) that need further research. Third, in this study, we first verify whether learning strategies can influence academic emotions. In future research, we will do a six-month follow-up study, using T1 (learning strategies), T2 (academic emotions), and T3 (learning strategies) as three-time points, and conduct a cross-lagged regression to further disentangle possible causal effects. Forth, in this study, students' academic emotions were derived from their self-report. In the future, EEG, fMRI, eye-tracking technologies, and other facial expression analysis tools combined with a face reader technology can be considered to conduct an in-depth study on academic emotions and cognitive neural mechanisms based on a single academic emotion (e.g., anxiety when asking questions) or a single academic emotion function (e.g., learning interest). Therefore, in the future, more advanced technologies and tools combined with educational neuroscience, starting from the specific application of the online student's learning strategies and changes in academic emotions at each stage, should be used.
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Standardized coefficients t p 95% confidence interval for B

Beta Lower bound Upper bound

BES

Constant 4.25 <0.01 227 6.19
FCV-19S 0.19 4.09 <0.01 0.12 0.36
EDI-2

Constant 38.14<0.01 142.50 157.90
FCV-19S 0.25 5.60 <0.01 0.84 1.75
TMD

Constant 3.84 <0.01 9.71 30.00

FCV-198 0.36 8.31 <0.01 1.93 3.13
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Gender Mean SD t p Cohen’s d Mean Std. error 95% confidence interval of

(df = 467) difference difference the difference

Lower Upper

FVC-19S M 15.02 6.02 —2.98 < 0.01 —0.28 —1.65 0.55 —2.75 —0.56
F 16.68 6.00

BD M 28.32 4.79 0.07 0.94 < 0.01 0.03 0.43 —0.82 0.88
F 28.29 4.58

DT M 26.28 5.70 —1.57 0.12 —0.21 —-1.09 0.69 —2.46 0.27
F 25.50 5.84

MF M 2251 8.59 1.44 0.15 0.13 0.77 0.53 -0.27 1.82
F 24.41 9.29

B M 15.29 7.27 —1.57 0.12 -0.15 —1.09 0.69 -0.32 0.36
F 16.39 7.74

1A M 15.29 7.27 —2.95 < 0.01 -0.27 —2.49 0.84 —4.15 —0.83
F 16.39 774

M 27.74 9.12 —0.65 0.52 —0.06 —0.33 0.51 —1.34 0.67
F 30.24 9.13

ID M 30.74 5.46 0.25 0.80 0.02 0.09 0.38 —0.65 0.85
F 31.07 5.63

P M 24.69 3.88 0.54 0.59 0.05 0.30 0.55 —0.79 1.40
F 24.59 4.38

BES M 1271 7.58 —-2.19 0.08 —0.20 —1.58 0.72 —2.99 -0.16
F 8.79 8.00

T M 12,56 7.10 —3.31 < 0.01 —0.31 —2.28 0.68 —3.63 —-0.92
F 14.84 7.78

A M 14.38 10.39 —1.51 0.13 —-0.14 —1.49 0.98 —3.42 0.43
F 15.88 10.84

Tl M 12.24 673 —2.74 < 0.01 -0.25 —-1.67 0.61 —2.88 —0.47
F 13.92 6.50

D M 17.08 12.58 —2.80 < 0.01 —0.26 —3.56 1.27 —6.06 —1.06
F 20.59 14.72

c M 1711 7.09 —2.90 < 0.01 -0.27 —1.51 0.52 —2.54 —0.49
F 14.76 6.93

TMD M 12.31 5,39 —2.79 < 0.01 —0.26 —10.96 3.92 —-18.67 -3.25
F 13.83 5.86

M, Male; F, Female; FCV-19S, Fear of COVID-19 Scale; BD, Body Dissatisfaction; DT, Drive for Thinness; MF, Maturity Fears; B, Bulimia; IA, Interoceptive Awareness;
1, Ineffectiveness; ID, Interpersonal Distrust; P Perfectionism; BES, Binge Eating Scale; T, Tension; A, Anger; Tl, Tiredness; D, Depression; C, Confusion; TMD, Total
Mood Disturbance.
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T A Tl D C TMD  FCV-19S8

FCV-198 041 031* 035* 033" -0.15" 0.36™ 1.00
EDI-2

BD -0.06 -0.01* -0.04 -0.08 0.22~ -0.04 0.07
DT 0.30* 021 036" 031" -0.33" 0.29* 0.12*
MF 0.34= 0.30™ 0277 048" -0.11" 0.33* 0.28"
B 0.45= 037" 043" 043" -0.28" 0.369™ 0.24*
IA 0.63* 0577 058" 067" -045" 0.60* 0.30*
I 0.34= 0377 035" 055" -0.13" 0.43" 0.04
D 0.08 <0.01 0.04 —0.11*" 0.21*  0.04 0.14**
P 028~ 0.18” 017" 023" -0.01 017 -0.03
BES 0.38* 0.33* 036" 041" -032" 0.31* 0.19*

*p < 0.01; "p < 0.05.

T, Tension; A, Anger; TI, Tiredness; D, Depression; C, Confusion; TMD, Total
Mood Disturbance; FCV-19S, Fear of COVID-19 Scale; EDI-2, Eating Disorder
Inventory-2; BD, Body Dissatisfaction; DT, Drive for Thinness; MF, Maturity Fears; B,
Bulimia; IA, Interoceptive Awareness; |, Ineffectiveness; ID, Interpersonal Distrust;
P, Perfectionism; BES, Binge Eating Scale.
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Variables Frequency (%)

. Wash your hands regularly using soap and water for ~ Yes 301 (89.3)

atleast 20s No  86(10.7)
2. Avoid touching your eyes, nose, and mouth with Yes  286(84.9)
your hand/fingers No  51(15.1)
3. Covering mouth and nose when coughing or Yes  319(94.7)
sneezing, and washing your hands after No 186.9)
4. Avoid close contact with anyone who is sick, Yes 313 (92.9)
especially those with flu or cold symptoms such as
fever, cough, or sneezing No 2407.)
5. Clean and disinfect frequently touched objects Yes 271 (80.4)
and surfaces No  66(196)
6. Stay at home, except to get emergency needs Yes  272(80.7)
No  65(19.3)
7. Avoid shaking hands with others Yes  316(93.8)
No 21(62)
8. Wearing a face mask while going out of yourhome ~~ Yes 314 (93.2)
No 23(6.8)
9. Avoiding crowds Yes  318(335)

No 22(65)
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PSS items

1. Inthe last month, how often have you been upset because
of something that happened unexpectedly?

. In the last month, how often have you felt that you were
unable to control the important things in your life?

. In the last month, how often have you felt nervous and
“stressed"?

N

«

»

. In the last month, how often have you felt confident about
your abiity to handle your problems?

. Inthe last month, how often have you felt that things were
going your way?

. In the last month, how often have you found that you
could not cope with all the things that you had to do?

. In the last month, how often have you been able to control
irritations in your life?

o

o

~

©

. In the last month, how often have you felt that you were on
top of things?
. In the last month, how often have you been angered
because of things that were outside of your control?
10. In the last month, how often have you felt difficulties were
piling up so high that you could ot overcome them?
Total PSS score (M  SD)

©

PSS, perceived stress scale; SD, standard deviation.

Average score
(mean  SD)

216+ 1.32

221£1.27

225+ 124

237+£1.18

2.05+125

210+ 125

227+£1.156

212£125

244 £126

2209129

2217 £6.82
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Coping styles

Avoidant coping  Self-distraction, items 1 and 19
Denial, tems 3 and 8
Substance use, items 4 and 11
Behavioral disengagement, items 6 and 16
Venting, items 9 and 21
Self-blame, items 13 and 26
Total avoidant coping score
Approach coping Active coping, items 2 and 7
Emotional support, items 5 and 15
Use of informational support, items 10 and 23
Positive reframing, items 12 and 17
Planning, items 14 and 25
Acceptance, ftems 20 and 24
Total approach coping
Neither/or Humor, items 18 and 28
Religion, items 22 and 27
Total
Total coping score 72.34 + 12.31

8D, standard deviation.

Coping score
(mean  SD)

5.87 +1.42
4.45+1.86
3.41+£194
4.80 £ 1.74
4.85+155
4.40 £ 1.83
27.78 £6.72
5.80 £ 1.61
510+ 1.62
535+ 1.71
5.63+ 151
59141563
5.96 £ 1.52
33.76 £ 6.64
445+ 1.78
6.36 + 1.60
10.80 +£2.43
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Variable Model 1: all fitted separately Model 2: all fitted jointly

B (SE) 95% CI p-value B (SE) 95% ClI p-value
Time —0.446 (0.132) —0.706, —0.186 0.001 —0.987 (0.635) —2.236, 0.262 0.121
Sociodemographic
Age 0.064 (0.026) 0.012,0.115 0.016 0.076 (0.025) 0.027,0.125 0.003
Gender (male) —0.972 (0.361) —1.681, —0.264 0.007 —1.048 (0.345) —1.726, —0.369 0.003
Pursued degree (Master’s) —0.217 (0.445) —1.090, 0.656 0.626 —0.635 (0.425) —1.470, 0.200 0.136
Parents’ social status —0.348 (0.101) —0.548, —0.150 0.001 —0.186 (0.097) —0.375, 0.004 0.055
Nationality (other than Swiss) 1.616 (0.654) 0.331, 2.900 0.014 1.531 (0.605) 0.343,2.719 0.012
Psychosocial
Social support —0.468 (0.085) —0.635, —0.301 <0.001 —0.299 (0.083) —0.463, —0.136 <0.001
Resilient coping —0.574 (0.067) —0.705, —0.444 <0.001 —0.373 (0.066) —0.503, —0.242 <0.001
COVID-19-related
Worry about completing semester —0.443 (0.196) —0.826, —0.059 0.024 —0.374 (0.539) —1.4383, 0.685 0.488
Feeling lonely 1.967 (0.229) 1.517,2.416 <0.001 1.658 (0.576) 0.5627,2.788 0.004
Health concern 3.170 (0.674) 1.847, 4.493 <0.001 —5.139 (1.996) —9.058, —1.221 0.010
Health concern for others 1.199 (0.212) 0.782,1.615 <0.001 0.881 (0.542) —0.183, 1.944 0.104
Financial concern for others 1.734 (0.303) 1.139, 2.329 <0.001 0.781 (0.674) —0.543, 2.105 0.247
Binge drinking 0.289 (0.381) —0.460, 1.038 0.449 0.589 (0.329) —0.057, 1.236 0.074
Marijuana use 0.661 (0.526) —0.372, 1.694 0.209 0.352 (0.469) —0.569, 1.274 0.453
COVID-19 symptoms 0.185 (0.286) —0.377, 0.747 0.518 —0.416 (0.712) —1.815, 0.983 0.559
Interactions
Time * Worry about completing semester 0.272 (0.314) —0.343, 0.888 0.385 0.251 (0.336) —0.409, 0.910 0.456
Time * Feeling lonely 0.126 (0.330) —0.522, 0.773 0.703 0.145 (0.351) —0.544, 0.833 0.680
Time * Health concermn 4.095 (1.015) 2.108, 6.087 <0.001 5.044 (1.267) 2.557, 7.532 <0.001
Time * Health concern for others 0.058 (0.303) —0.537, 0.652 0.849 —0.056 (0.336) —0.715, 0.603 0.868
Time * Financial concern for others —0.124 (0.394) —0.899, 0.650 0.754 0.335 (0.428) —0.506, 1.176 0.435
Time * COVID-19 symptoms 0.176 (0.466) —0.738, 1.091 0.705 0.459 (0.505) —0.534, 1.452 0.364

SE, standard error; Cl, confidence interval.
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Variables

Age (mean = SD), years
Sex

Residency

Live with your parents or family

Famiy size

Marital status

Study field

Acadenmic year

Male
Female

Utban

Rural

Yes

No

1-4

57

89

>9

Single

Married

Divorced

Anesthesia

Generic nursing
Generic midwifery
Environmental health
Operational theater nursing
Neonatal nursing
Pharmacy

Laboratory technology
1t year

2nd year

3rd year

4th year

Sth year

6th year

Family/parents monthly estimated income (ETB) (mediian)

SD, standard deviation; ETB, Ethiopian Birr.

Frequency (%)

2283+1.78
174(516)
163 (48.4)
247 (73.3)
90 (26.7)
323(95.8)
144.2)
42 (12.5)
64 (19.0)
145 (43.0)
86(25.5)
297 (88.1)
39(11.6)
108)
22(6.5)
91(27.0)
55(163)
21(62)
8(2.4)
55(17.2)
71(21.1)
1183
4(1.2)
146 (43.3)
72(21.4)
61(18.1)
28(8.9)
26(7.7)
5,000
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Variables

The primary source of COVID-19-related information

Judgment toward accessed information on COVID-19

Stressed by the daily COVID-19 cases/deaths reported in Ethiopia

Stressed by the daily COVID-19 cases/deaths reported worldwide

Talk on COVID-19-related updates with parents/friends

Frequency of online talk/chat with close friends since the closure of the University

Perception of COVID-19 has negative consequences in education

Perception of COVID-19-related changes in friendship behavior

Perception of themselves or family members being at risk of getting sick from the coronavirus
Reason for perception of themselves o family members being at risk of getting sick from the

coronavirus

Perception of the restrictions (.., social distancing, facemask usage) that have been
recommended by the local and national government

Frustration by the isolation and quarantine measures taken by the government

Presence of confusion due to the inconsistent strategies developed by the health/government
authorities given the scientific recommendations.

Presence of change in family behavior following the outbreak of COVID-19

Presence of family lfestyle change following the COVID-19 outbreak

Directions of family lifestyle change following the COVID-19 outbreak, if any

Changes in household income following the COVID-19 outbreak

Social media and mass media
Social media

Mass media (TV, radio)
Community (family, friends...)
Cortect and balanced

Too alarming

Hides reality so as not to scare
Yes

No

Yes

No

Yes

No

Every day or almost every day
Several times a week

About once a week

Rarely

Yes

No

1 don't know

Yes

No

1 don't know

Yes

No

Due to existing medical condition
Due to work exposure

Less execution of measures

1 don't know

1 think the restrictions are not strict enough

I think the restrictions are too strict

I think the restrictions are appropriate

Yes
No

Yes

No

Yes

No

Yes

No

Positively
Negatively
Decreased
Increased
Not changed

Frequency (%)

160 (47.5)
110 (32.6)
77 (22.8)
20(5.9)
184 (54.6)
107 (31.8)
46(13.6)
260 (77.2)
77 (22.8)
278 (82.5)
50(17.5)
310 (92.0)
27(8.0)
111(32.9)
104 (30.9)
59(17.5)
63(18.7)
298 (88.4)
18(5.3)
21(6.3)
240 (71.2)
69(20.5)
28(8.9)
188 (55.8)
149 (44.2)
76(33.9)
115 (50.4)
32(14.0)
40(17.5)
207 (61.4)
39(11.6)
9127.0)
176 (652.2)
161 (47.8)
199 (59.1)
138 (40.9)
240 (71.2)
97 (28.8)
283 (84.0)
54(16.0)
218 (76.0)
69 (24.0)
213 (63.2)
38(11.3)
86(25.5)
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Variable

Metacognitive self-regulation strategies

Elaboration strategies

Organization strategies

Gender

Positive emotions
Negative emotions.

Positive emotions
Negative emotions.
Learning satisfaction
Positive emotions
Negative emotions.
Learning satisfaction
Positive emotions
Negative emotions.
Learning satisfaction
Positive emotions
Negative emotions.
Learning satisfaction
Learning satisfaction

B

028"
-026
009
028
~0.18"
035+
002
-004
0.13*
<001
-0.11*
004
0.18"
~0.18"

B, standardized path coefficient; se, standard error; t, t-statistic; *p < 0.05, *'p < 0.01, ***p < 0.001.

0.09
0.09
0.07
0.08
0.07
0.06
0.08
0.08
0.06
0.05
0.05
0.04
0.05
0.06

245
—2.94
1.34
345
—2.77
6.09
024
-0.51
2.12
0.07
-2.11
1.00
3.38
-3.33

<0.05
<0.01
>0.05
<0.01
<0.01
<0.001
>0.05
>0.05
<0.05
>0.05
<0.05
>0.06
<0.01
<0.01
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Mean scores at the GAD-7

6 M

TO T1

—No or some health concern, not relevant —Big health concern

Mean scores at the GAD-7

13

12

TO Tl

——No or some health concern, not relevant —Big health concern
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Dependent variable Independent variable

Learning satisfaction Metacognitive self-regulation strategies

Elaboration strategies

Organization strategies

LLCI, lower level of confidence interval; ULCI, upper level of confidence interval; *p < 0.05, ***p < 0.001.

Mediating variable

Positive emotions
Negative emotions
Positive emotions
Negative emotions
Positive emotions
Negative emotions

Direct effect Mediating effect

0.09 004"

0.09 0.05*
035" 005"
036 0.03*

013" -

0.13* -

uLcl

0.09
0.10
0.1
0.07
0.04
0.04
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TO T
Variable Total n (%) Men n (%) Women n (%) Total n (%) Men n (%) Women n (%)
Sociodemographic
Age M £ SD) 26.67 (5.83) 26.58 (4.29) 26.71 (6.24) - - -
Pursued degree (Master’s) 94 (13.9) 15(9.3) 79 (15.4) - - -
Parents’ social status (M £ SD) 5.66 (1.55) 5.74 (1.48) 5.64 (1.57) - - -
Nationality (Switzerland) 602 (93.9) 141 (95.9) 460 (93.3) = - -
COVID-19-related
Worry about completing semester? 308 (45.6) 69 (42.9) 238 (46.3) 415 (61.4 86 (563.4) 328 (63.8)
Feeling lonely® 203 (30.0) 64 (40.0) 139 (27.6) 201 (29 7 52 (32.7) 149 (29.2)
Health concern 16 (2.4) 1(0.6) 5(2.9) 522 2(1.2) 3(2.5)
Health concern for others &P 300 (44.4) 51(31.7) 249 (48.4) 251 (37 1) 40 (24.8) 211 (41.1)
Financial concern for others 125 (18.5) 22 (13.7) 103 (20.0) 94 (13.9) 17 (10.6) 77 (15.0)
Binge drinking® 146 (21.6) 55 (43.0) 91 (22.9) - - -
Marijuana use 65 (9.6) 19(12.8) 45(9.0) -
COVID-19 symptoms 128 (18.9) 26 (17.6) 102 (20.4) 60 (8.9) 9(5.6) 51 (9.9
COVID-19 test 13(1.9) 3(2) 9(1.8 11(1.6) 0 11 2.1)
COVID-19 positive test 2(0.3) 0(0) 2(1.35) 1(0.1) - 1(0.19)
Mental health
0SSS-3 (M + 8D) 10.48 (1.82) 9.93 (1.79) 10.65 (1.80) ~ - -
BRCS (M = SD) 15.38 (2.24) 15.41 (2.02) 15.36 (2.30) - - -
GAD-7 (M + SD) 6.30 (4.30) 5.44 (4.07) 6.57 (4.35) 5.87 (4.39) 5.25 (4.08) 6.05 (4.47)

OSS-3, Oslo Social Support Scale; BRCS, Brief Resilient Coping Scale; GAD-7, Generalized Anxiety Disorder Scale.
aSignificant gender difference (p < 0.05) at T1.
bSignificant gender difference (p < 0.05) at TO.
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TO T

Anxiety level Total n (%) Men n (%) Women n (%) Total n (%) Men n (%) Women n (%)
Minimal 264 (40.2) 75 (49.0) 189 (37.5) 309 (46.1) 84 (52.8) 225 (44.1)
Mild 260 (39.6) 54 (35.3) 206 (40.9) 257 (38.4) 58 (36.5) 199 (39.0)
Moderate 98 (14.9) 18 (11.8) 80 (15.9) 60 (9.0) 9(5.7) 50 (9.8)
Severe 35 (5.3 6 (3.9 29 (5.8) 44 (6.6) 8(5.0) 36 (7.1)

18 and 6 participants missed the first and second wave, respectively.
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Characteristic Variable Quantity Proportion

Gender Male 128 35.26%
Fernale 235 64.74%
Household ~ Country 69 19.01%
Town 90 2479%
Gity 204 56.20%
Major Accountancy 58 15.98%
Dance 10 2.75%
Music performance 98 27.00%
Apparel fashion design 164 45.18%

Social sports guidance and management 33 9.00%
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Variable

1. Metacognitive self-regulation strategies
2. Blaboration strategies

3. Organization strategies

4. Positive emotions

5. Negative emotions

6. Behavioral engagement

7. Social influence

8. Gender

9. Learning Satisfaction

3.68
3.94
3.74
3.80
201
13.79
2251
1.65
4,30

M, mean; SD, standard deviation; *p < 0.05, *'p < 0.01.

sD

0.62
0.74
0.79
0.89
0.95
3.68
31.63
0.48
0.60

071"
045"
-0.35"
0.08
-0.09
-0.05
0.65™

0.40™
-0.34
0.02
-0.13"
—0.04
0.59*

—081™
006
-0.02
0.01
0.49"

—0.147*
-0.02
-0.10

—0.46™

0.23*
0.25*
0.14*

-0.02
-0.02

0.06
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1 anxiety

T2 anxiety

T1 depression

T2 depression

Number of profiles

[ T N N SR

AIC

41915.61
36883.89
36887.89
41915.61
40537.86
40541.82
41915.61
36746.11
36750.13
41915.61
39663.58
39226.52

BIC

41930.81
36914.29
36933.50
41930.81
40568.26
40587.42
41930.81
36776.51
36795.74
41930.81
39693.98
39272.12

Entropy

1.00
094
0.42
1.00
0.92
036
1.00
0.92
0.42
1.00
079
071

AIC, Akaike’s information criterion; BIC, Bayesian information criterion; Entropy values

range from 0 to 1.
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Variables

Anxiety
Trust
Self-quarantine
Knowledge
Preventive measures
Self-health perception
Reported one symptom
No symptom
Location
Wuhan
Other
Gender
Male
Female
Age (range)
20-29
30-89
Marital status
Married
Unmarried
Education
PhD.
Master's degree
Undergraduate
Ethnic group
Asian origin
African origin
Oher origin

M, mean; SD, standard deviation.

M+SD

2.766 £ 0.790
3.997 4+ 0.829
3.783+1.188
2.928 + 1.104
9.856 + 1.354

Frequency (%)

30 (16.67%)
150 (83.33%)

82 (45.56%)
98 (54.44%)

119 (66.11%)
61(33.89%)

122 (67.78%)
58(32.22%)

43 (23.89%)
137 (76.11%)

90 (50%)
66 (36.67%)
24 (13.33%)

123 (68.33%)
31(17.22%)
26 (14.25%)
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If possible, | did not leave home/room/domitory.

I washed my hands with water and soap before and after | left home.
Ididn't touch my eyes, nose, and/or mouth with hands | had not washed.
I avoided contact with people who had fever or respiratory symptoms.
1 washed my hands with hand sanitizers when | was outside.

1 wore a mask when | went outside.

I avoided crowded places.

Iwent to the hospital much less.

I avoided using public transportation.

Iate food that would strengthen my immune system.

I exercised to strengthen my immune system.
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Variables M SD 1 2

ESE 3.486 0.812
PEE 3.456 0.909 0.670*
El 3.869 0.729 0.788"* 0.682"*

P < 0.001;, PEE refers to Post-pandemic Entrepreneurial Environment; ESE
means Entrepreneurial Self-Efficacy; El stands for Entrepreneurial Intention.
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Model Fit RMSEA RMR GFI CFI IFI PNFI

Standard  <0.08 <0.08 >0.9 >0.9 >0.9 >0.5
Results 0.077 0.038 0.909 0.968 0.968 0.806
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Relationships Standardized path Standard error  Critical ratio

coefficient
ES < PEE 0.696*** 0.031 22.293
El« PEE 0.236*** 0.036 7.73
El« ESE 0.654*** 0.039 19.311

PEE refers to Post-pandemic Entrepreneurial Environment; ESE stands for
Entrepreneurial Self-Efficacy, El represents Entrepreneurial Intention; ***P < 0.001.
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El < PEE Path coefficients 95% CI

Total Effect 0.690** 0.735, 0.642
Direct Effect 0.236"* 0.319, 0.166
Indirect Effect 0.455"** 0.524, 0.392

PEE refers to Post-pandemic Entrepreneurial Environment; El stands for
Entrepreneurial Intention; ***P < 0.001.
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Values PEE ESE El

Reliability ~ Cronbach’s alpha 0.959 0.944 0.962
KMO Values 0.911 0.908 0.913
Bartlett’s test of 0.000 0.000 0.000
sphericity P-value

Validity Interpretation Rate 80.45% 81.99% 86.93%
Factor Loading 0.801~0.927 0.88~0.915 0.864~0.932
Value

P < 0.001;, PEE refers to Post-pandemic Entrepreneurial Environment; ESE
means Entrepreneurial Self-Efficacy; El stands for Entrepreneurial Intention.
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Scales RMSEA RMR GFI CFI IF1 CN (HOELTER. 05)
(<0.08) (<0.08) (>0.9) (>0.9) (>0.9) (>200)

PEE 0.033 0.004 0997 0.999 0.999 1071

ESE 0.074 0.01 0.98 0.993 0.993 270

El 0.069 0.006 0.991 0.997 0.997 404

PEE refers to Post-pandemic Entrepreneurial Environment;

ESE means

Entrepreneurial Self-Efficacy,El stands for Entrepreneurial Intention.
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Need frustration autonomy
Need frustration competence

Need frustration relatedness

Need satisfaction autonomy

Need satisfaction competence

Need satisfaction relatedness

Need satisfaction relatedness —Lecturer
Need satisfaction relatedness —Peers
Intrinsic: regulation

Identified regulation

Introjected avoidance regulation
Introjected approach regulation

External reguiation

Vitality

Self-efficacy

Note: *p< .05, **p< .01, *p< .001

Extraversion

0.048
-0.096
-0.180"
-0.103
0.019
0.066
-0.051

0.069
-0.185
-0.038
-0.118
-0.009
0.048
-0.015
0.022

Note: Sionificant comelations are highlighted in bold.

Neuroticism

0.069
Mooyl
0.226"
0.069
-0.179"
-0.097
-0.014
-0.135*
0041
0.105
0.320™"
0.147*
0002
-0.247""
-0.322™"

Openness

-0.107
0.010
0.131*
0.093
0.131*
-0.042
0.234™
-0.009
0.146*
0.126
0.041
0.177"
0.112
0.077
0.092

Conscientiousness

-0.128
-0.325""
-0.091
0.128
0.162*
0.122
-0.062
0.019
0.126
0233
-0.160*
0.067
-0.043
0.250™"
0.186"

Agreeable-ness

-0.007
-0.012
-0.103
0.053
0.055
0.195"
0.031
0.121
0.110
0.097
-0.048
0.080
-0.024
0117
0.022

rMEQ score

-0.151*
-0.186"
-0.113
0117
0.157*
0.083
-0011
0017
0.107
0.159*
0.026
0.119
0.028

0.264
0.178"
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Need frustration autonomy
Need frustration competence

Need frustration relatedness

Need safisfaction autonomy

Need satisfaction competence

Need satisfaction relatecness

Need satisfaction relatecness —Lecturer
Need satisfaction relatedness—Peers
Intrinsic regulation

Identified reguiation

Introjected approach regulation
Introjected avoidance regulation
External regulation

Vitality

Self-efficacy

F

1.79
738
326
161
3.12
219
212
1.60
397
326
276
547
067
691
8.38

P

0.08
0.001
0.002
0124
0.002

0.08
0.0356
0.1256
0.001
0.002
0.006

<0.001

0.72

<0.001
<0.001

Corrected R’

0.18
0.07

0.07

0.10
0.07
0.06
0.14

017
021
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Gender Age Extraversion  Neuroticism ~ Openness ~ Conscientiousness ~ Agreeableness  rMEQ

score
Need frustration autonomy -0.029 -0.028 0.082 0.090 -0.120 -0.123 0.009 -0.140*
Need frustration competence 0.084 0.022 0.039 0.320** -0.023 -0.304*** 0.079 -0.106
Need frustration relatedness 0.059 0.085 -0.004 0.208** 0.096 -0.026 -0.048 -0.079
Need satisfaction competence 0.032 0.033 -0.041 -0.189** 0.153* 0.151* 0.028 0.137*
Intrinsic regulation -0.173* 0.07 -0.219*** -0.049 0.131* 0.107 0.076 0.074
Identified regulation -0.019 0.046 -0.060 0083 0.147* 0.207** 0.068 0.109
Introjected approach regulation -0.080 -0.089 0.025 0.147* 0.205** 0019 0.064 0.120
Introjected avoidance regulation 0.063 -0.167** -0.012 0.343** 0.049 -0.174** -0.004 0.092
Vitality 0.049 -0.025 -0.125 -0.269*** 0.113 0.223"+ 0.071 0.225+
Self-efficacy 0.228*** -0.108 -0.072 -0.293* 0.137* 0.215*** 0.013 0.174*

Note: “p < .05, **p < .01, **'p <.001.
Note: Significant coefficient beta values are highlighted in bold.
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Extraversion
Neuroticism

Openness

Conscientiousness

Agreeableness

MEQ score

Need frustration autonomy

Need frustration competence

Need frustration relatedness

Need satisfaction autonomy

Need satisfaction competence

Need satisfaction relatedness

Need satisfaction relatedness —Lecturer
Need satisfaction relatedness —Peers
Intrinsic regulation

Identified regulation

Introjected approach regulation
Introjected avoidance regulation
External regulation

Vitalty

Self-efficacy

Mean

4.53
423
4.91
4.80
4.48
14.63
3.38
229
an
3.24
3.36
2.92
353
3.63
3.65
4.94
4.32
3.88
472
412
421

Standard deviation

1.61
1.41
1.59
1.27
1.27
404
0.97
0.99
0.83
0.82
0.85
0.85
0.83
0.87
164
1.23
158
1.66
1.46
1.19
114

Range Scale range
17 1-7
1-7 17
17 1-7
2-7 17

157 1-7
523 4-25
1-5 1-5
1-5 1-5
1-45 1-5
1-5 1-5

125-5 1-5
1-5 1-5

125-5 1-5

133-5 1-5
17 17

1337 1-7
17 17
17 17
17 17
17 1-7

1.29-6.71 17
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Variables

Trust

Knowledge

Self-health

Location

Gender

Marital status

Age

Education
Ph.D.

Master's
degree

Ethnic Group
African origin
Asian origin

Constant

Observations
R?/Pseudo

Anxiety

)
SE

-0.139"
(0.0744)
-0.0320
©0.132)
0366
(0.159)
0.140
©.127)
0.0730
(0.125)
0.208
(0.156)
~0.0594
0.153)

0.197
(0.198)
0.0795
0.194)

-0.209
0.222)

—0.105
©0.179)

3.107"
0371)

180

0.095

Anxiety
@

Robust SE

~0.189"
(0.0685)
-00320
(0.140)
0.366™
(0.153)
0.140
0.130)
00730
0.123)
0208
(0.156)
~0.0594
(0.149)

0.197
(0.193)
00795
(0.190)

~0.209
(0232)
-0.105
(0.186)

3107
(0:344)

180

0,095

SE, standard error; ME, marginal effect.
**p < 0.01; **p < 0.05; *p < 0.10.

Self-quarantine

® @
SE ME

0326™  0.101"
(0.147)  (0.0437)
0.626™" 0194
(0.237) (0.0693)
0362 0.412
(0.283) (0.0865)
~0.0619 ~0.0191
(0.230)  (0.0710)
0587 0.166"
(0:234)  (0.0695)
0602 0.214"
(0.286) (0.0839)
—0.285 —0.0727
(0.284) (0.0873)

—0.0111 ~0.00343
(0.363)  (0.112)
0384 0.119
0:357)  (0.109)

~0.950" ~0.204"*
0.428)  (0.127)
-0358  -0.109
0:317) (0.0071)
—2.277*
(0.729)
180
0.1174

Self-quarantine

®) [C]
RobustSE ~ ME

0326™  0.101"
(0.147)  (0.0444)
0626 0194
(0240)  (0.0705)

0362 0.112
(0274 (0.0838)
~00619  ~00191
0218)  (0.0674)
0537 0.166"
(0237)  (0.0697)
0692 0.214"
(0277)  (0.0840)
-0285  -0.0727
(0265 (0.0817)
—00111 —0.00343
0354 (0.110)
0384 0119
(0344 (0.108)
~0950"  —0.204"
0410 (0.122)
-0353  -0.109
(0301)  (0.0926)

—2277***
©0.716)
180
0.1174
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Conditional
effect of DR

Low (M~ 18D)
Medium (M)
High (M + 1 SD)

Effect

Boot SE

95%Cl

0.081,0.147]
0.066,0.114]
[0.036,0.004]
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Variables Mean SD 1 2 3 4

PTG 3300 1003 -
(@) Creativity 3249 0563 0434"  —

(9 GES 2318 0537 0466" 04757  —

@0R 2012 0520 0353" 0288" 0216" -

N =881. PTG, post-traumatic growth; GES, general self-efficacy; and DR, deliberate
rumination. **p < 0.01; *"'p < 0.001.
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Predictors On GSE On creativity

I SE t 95% CI p SE t 95% Cl
Gender -0.199 0.033 -6.096""  [-0.264, -0.135] 0.044 0.034 1283 [-0.023,0.111]
PTG 0.248 0016 16,820 [0.217,0.279] 0.150 0.018 [0.115,0.186]
GES 0.375 0.035 [0.307,0.443)
R 0.249 0.285
F 149.807" 116.346™

Analyses conducted using PROCESS model 4. N = 881. PTG, post-traumatic growth and GES, general sef-eficacy. “p < 0.01; *p < 0.001.
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Total effect
Direct effect
Indirect effect

Effect
size

0.243
0.150
0.093

Boot SE

Boot CI
lower
limit

0.210
0115
0070

Boot CI

upper
limit

0277
0.186
0118

Relative
effect size

61.728%
38.272%
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Predictors.

’
Gender -0.199
PTG 0.248
GES
DR
GSEDR
R 0.249
F 145,807

SE

0.033
0.016

On GSE
t 95% CI ]

~6.096"
15.820

[~0.264, ~0.135] 0.021
[0.217,0279] 0122
0.362

0178

-0.186

0311

79.000"

SE

0.034
0.019
0.034
0.034
0.049

On creativity

95% CI

[~0.046,0.087)
[0.086,0.159)
0.295,0.429]
0.111,0244)

0.262,-0.090)

Analyses conducted using PROCESS model 14. N = 881. PTG, post-traumatic growth; GES, general sel-efficacy; and DR, delberate rumination. “p < 0.01; **p < 0.001.
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Variables

Sex

Age (years)
Residency

Famiy size

Stressed by the no. of COVID-19
cases/deaths in Ethiopia

Stressed by the no. of COVID-19
cases/deaths worldwide

Frequency of online talk/chat with
friends

Perception of COVID-19 has negative
consequences in education

Perception of COVID-19-related
changes friendship behavior

Perception of themselves or family
members being at risk of getting sick
from the coronavirus

Frustration by the isolation and
quarantine measures taken by the
government

Presence of confusion due to the
inconsistent strategies developed by
the healti/government authorities
given the scientific recommendations

Presence of change in family behavior
following the outreak of COVID-19

Presence of famil festyle change
following the COVID-19 outbreak

Changes in household income
following the COVID-19 outbreak

Practice of avoiding close contact
with anyone who is sick

Practice of avoiding shaking hands
with others

Avoidant coping

Approach coping

Neither/or coping

SD, standard deviation: * reported in mean + standard deviation.

Female
Male

Rural
Utban
>9
89
57
1-4
Yes
No
Yes
No
Rarely

About once a
week

Several times
week

Every day or
almost every day
Yes

Idon't know

No

Yes

No

1 don’t know

Yes

No
Yes

No
Yes

No
Yes

No

Yes

No

Decreased
Increased

Not changed

Yes

No

Yes

No
Self-distraction,
items 1and 19"
Denial, items 3
and 8"

Substance use,
items 4 and 11"
Behavioral
disengagement,
items 6 and 16*
Venting, items 9
and 21*
Self-blame, items
13 and 26

Active coping,
items 2 and 7*
Emotional support,
items 5 and 15*
Use of
informational
support, items 10
and 23*

Positive reframing,
items 12 and 17*
Planning, items 14
and 25°
Acceptance, tems
20and 24*
Humor, tems 18
and 28*

Religion, items 22
and 27

Perceived stress level

Low (n = 216)

110 (32.6)
106 (31.5)
229281
52(15.4)
164 (48.7)
59(17.6)
101 (30.0)
35 (10.4)
21(6.2)
155 (46.0)
61(18.1)
174 (51.6)
42(12.5)
34(10.1)
36(10.7)

75 (22.3)

71(21.9)

186 (55.2)
16 (4.7%)
144.2)
146 (43.3)
52 (15.4)
18(5.3)
106 (31.5)

110 (32.6)
102 (30.3)

114(33.8)
112(33.2)

104 (30.9)
143 (42.4)
73(21.7)
174 (51.6)
42 (12.5)
128 (38.0)

20(5.9)
68(20.2)
197 (58.5)

19(5.6)
199 (59.1)

176.0)

5.80  1.429

4.04+ 1690

321+ 1.749

452 +1.778

4.51+1.494

4.00 £ 1.719

5.66 + 1.646

4.96 + 1.698

5.07 +1.688

5.39 + 1.566

5.68 + 1.630

5.89 + 1.508

4.36 £ 1.770

613+ 1.717

High (n = 121)

53(15.7)
68(20.2)
227273
38(11.3)
83(24.6)
27(8.0)
44(13.1)
29(8.6)
21(6.2)
105 (31.2)
16(4.7)
104 (30.9)
1760)
29(8.6)
23(6.8)

29(8.6)
40(11.9)

112(33.2)
5(15)
4(1.2)

94(27.9)
17(6.0)
10(3.0)

82(24.3)

39(11.6)
74(22.0)

47 (139)
87(25.8)

34(10.1)
97 (288)
24(7.1)
109 (32.9)
12(3.6)
85(25.2)
18(5.3)
18(53)
116 34.4)
5(15)
117 @34.7)
4(12)
601+ 1.417
5.8+ 1.932
3.78+2.223

5.30 £ 1.500

5.46 £1.478
5.10+1.828
6.05 £ 1.527
534 +1.464

5.84 +1.658

6.06 £1.318
6.33 £ 1.261
6.09 +1.384
4.62 £1.795

6.75 + 1.306

COR [95%C]]

0.75 [0.48-1.17)
1

0.97 [0.90-1.06]

1.44 (0.88-2.36]
1

0.45 [0.21-097)

0.43[0.21-087)

0.82(0.38-1.80]
1

0.38[0.21-0.70]

0.67 [0.36-1.25]
1

151(0.80-2.84]
1.13[0.59-2.17)

0.68[0.38-1.22)

051 [0.18-1.45]
0.47 [0.15-1.47)
1
086 [0.38-1.95]
0.50 [0.27-0.93]
1
0.45 [0.28-0.73]

1
056 [0.36-0.89]

1

237 [1.47-3.83)

1

0.48 [0.28-0.82)
1

0.45 [0.23-0.90]
1

250 [1.39-4.51]
3.40 [1.49-7.73)
1
223 [0.81-6.15]
1
0.40 [0.13-1.21)
1
1.11(0.94-1.30)
1.41[1.24-1.61]
1.15[1.03-1.29)

1.30 [1.13-1.49]

1.63[1.30-1.80)
1.40 [1.23-1.60)
1.16 [1.01-1.34)
1.16 [1.00-1.82)

131 [1.14-151)

1.35 [1.16-1.59]
1.83 [1.14-1.56]
1.09 (0.94-1.26]
1.08(0.95-1.23)

130 (1.11-151)

p-value

0.21

0.59
0.14

0.04
0.02
0.63
<0.01

0.21

0.19
0.70

0.20

0.21
0.19

0.72
0.02

<0.01

0.01

<0.01

<0.01

0.02

<0.01
<0.01

0.1

0.10

0.19

<0.01

001

<0.01

<0.01

<0.01

0.03

0.04

<0.01

<0.01

<0.01

0.24

0.19

<0.01

AOR [95%C]

055 [0.28-1.08)

4.61[1.57-13.50)
3.01[0.94-961)
1

407
2.82[1.19-6.70]

1.23(0.60-2.51)

053 [0.20-0.95]

222 [1.19-4.14]

3.92[1.36-11.33)
1.35 (0.66-2.74)
1

0.24(0.06-1.02]

1.34[1.11-1.62)

1.22(0.98-1.51)

1.23[1.02-1.49)

1.28[1.04-1.58)

0.84 [0.70-1.00]

1.41[1.14-1.75)

p-value

0.08

<0.01

0.06

0.01
0.01

0.56

0.03

0.01

0.01
0.40

0.05

<0.01
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Hypotheses Path coefficients
H1 Mental load - > academic burnout 0.18"*
H2 Mental effort - > academic burnout 0.45"*
H3 Academic burnout - > learning engagement —0.32*
H4a Digital competence - > mental load —0.22
H4b Digital competence - > mental effort —0.29"*
H4c Digital competence - > academic burnout —0.04 ns
H4d Digital competence - > learning engagement 0.34™*
Hb5a Help-seeking - > mental load —0.09 ns
Hb5b Help-seeking - > mental effort —0.06 ns
Hb5¢c Help-seeking - > academic burnout —0.006 ns
H5d Help-seeking - > learning engagement 0.18™
Héa Learning agency - > mental load —0.07 ns
H6b Learning agency - > mental effort —0.07 ns
Héc Learning agency - > academic burnout —0.22"*
He6d Learning agency - > learning engagement 0.16™*
H7 Help-seeking - > digital competence 0.31™*
H8 Learning agency - > digital competence 0.54**

Standard error

0.05
0.04
0.04
0.06
0.06
0.04
0.04
0.05
0.05
0.04
0.03
0.05
0.05
0.04
0.04
0.03
0.05

Percentile 0.025

0.09
0.38
—0.39
—0.32
—0.38
—0.11
0.27
—0.20
—0.16
—0.07
0.12
—0.16
—0.18
—0.30
0.08
0.25
—0.19

Percentile 0.975

0.26
0.52
—0.25
—0.12
—0.18
0.03
0.41
0.001
0.05
0.07
0.24
0.02
0.03
—0.15
0.23
0.37
—0.02

Results

Support
Support
Support
Support
Support
Not support
Support
Not support
Not support
Not support
Support
Not support
Not support
Support
Support
Support
Support

***p < 0.001. ns, non-significant.
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No. of clusters Bayesian information criterion (BIC) BIC change? Ratio of BIC changes® Ratio of distance measures®

1 6,736.609

2 5,948.317 —788.292 1.000 1.432
3 5,433.585 —514.732 0.653 1.656
4 5,169.327 —264.258 0.335 1.170
5 4,960.608 —208.719 0.265 1.212
6 4,809.070 —151.639 0.192 1.160
7 4,694.626 —114.444 0.145 1.005
8 4,681.267 —113.358 0.144 1.389
9 4,532.593 —48.675 0.062 1.201
10 4,611.753 —20.839 0.026 1.027
11 4,494.543 —-17.210 0.022 1.086
12 4,488.069 —6.484 0.008 1.000
13 4,481.625 —6.434 0.008 1141
14 4,490.504 8.878 —0.011 1.170
15 4,6156.242 24.739 —0.031 1.138

aThe changes are from the previous number of clusters in the table. ®The ratios of changes are relative to the change for the two cluster solutions. ®The ratios of distance
measures are based on the current number of clusters against the previous number of clusters.
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Cluster 1

Size 36.3% (n = 252)
Input distribution Academic disciplines
NS&E (88.9%)
Family income Middle and high
income
(70.6%)
Gender Male
(71.4%)
Digital competence
(mean = 3.61, SD = 0.73)
Learning agency
(mean = 3.73, SD = 0.73)
Help-seeking behaviors
(mean = 3.31, SD = 0.81)
Mental load
(mean = 2.64, SD = 0.98)
Mental effort
(mean = 2.74, SD = 0.99)
Burnout
(mean =2.18, SD = 0.88)
Engagement
(mean = 3.32, SD = 0.85)

NS&E, nature sciences and engineering; HS, humanities and social sciences.

Cluster 2

35.1% (n = 244)
Academic disciplines
HS (100%)

Family income Middle and high
income
(88.1%)

Gender Female
(100%)

Digital competence
(mean = 3.81, SD = 0.69)
Learning agency
(mean = 4.08, SD = 0.70)
Help-seeking behaviors
(mean = 3.42, SD = 0.75)
Mental load
(mean = 2.28, SD = 0.84)
Mental effort
(mean = 2.37, SD = 0.95)
Burnout
(mean =1.92, SD = 0.74)
Engagement
(mean = 3.52, SD = 0.76)

Cluster 3

28.6% (n = 199)
Academic disciplines
HS (100%)
Family income Lower income
(51.3%)

Gender Female
(66.8%)

Digital competence
(mean =3.02, SD = 0.65)
Learning agency
(mean =3.36, SD =0.71)
Help-seeking behaviors
(mean =2.79, SD =0.75)
Mental load
(mean =3.07, SD =0.75)
Mental effort
(mean = 3.22, SD = 0.83)
Burnout
(mean =2.77, SD = 0.84)
Engagement
(mean =2.58, SD =0.76)
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Cluster sizes

Cluster 1
363%

mCluster | ®Cluster 2 = Cluster 3

Size of smallest cluster 199 (28.6%)
Size of largest cluster 252 (36.3%)
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Constructs

Digital competence (DC)

Help-seeking (HS)

Learning agency (LA)

Mental load (ML)

Mental effort (ME)

Academic burnout (ABN)

Learning engagement (ENG)

Cronbach’s o

0.87

0.79

0.82

0.82

0.85

0.92

0.94

Composite reliability

0.90

AVE

0.61

0.62

0.65

0.74

0.77

0.71

0.75

Indicators

DCH
DC2
DC3
DC4
DC5
DC6
HS1
HS2
HS3
HS4
LA1
LA2
LA3
LA4
ML1
ML2
ML3
ME1
ME2
ME3
ABNT
ABN2
ABN3
ABN4
ABN5
ABNG
ENGT
ENG2
ENG3
ENG4
ENG5
ENG6
ENG7

Factor loadings

0.71
0.70
0.77
0.85
0.85
0.79
0.77
0.83
0.80
0.74
0.77
0.88
0.83
0.73
0.84
0.87
0.86
0.89
0.85
0.90
0.76
0.90
0.89
0.79
0.88
0.81
0.87
0.82
0.86
0.89
0.90
0.88
0.83

Mean (SD)

3.75 (0.92)
3.46 (1.05)
3.39 (1.03)
3.75 (0.93)
3.44 (0.97)
3.27 (1.01)
3.06 (0.98)
3.26 (0.99)
3.28 (0.95)
2.93 (0.95)
3.70 (0.99)
3.58 (0.98)
3.71 (0.92)
3.93 (0.86)
2.91 (1.13)
2.49 (1.05)
2.52 (1.05)
2.64 (1.13)
3.06 (1.15)
2.55 (1.11)
2.92 (1.18)
2.42 (1.12)
1.99 (0.97)
2.41 (1.15)
1.89 (1.01)
1.91 (0.98)
3.52 (0.99)
3.65 (0.94)
2.90 (1.02)
3.09 (1.05)
2.91 (1.02)
3.15 (1.00)
3.02 (1.14)
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Constructs 1 2 3 4 5 6 7

1. Digital competence 0.78

2. Help-seeking 0.52 0.79

3. Learning agency 0.66 0.40 0.80

4. Mental load —-0.32 -0.24 -0.26 0.86

5. Mental effort —-0.37 -0.24 -029 0.71 0.88

6. Academic burnout —-0.41 -0.27 —042 056 065 0.84

7. Learning engagement  0.67 0.50 0.59 -0.37 —-0.50 —-0.58 0.86

The bold values in the diagonal row are the square roots of the AVE of the variables.
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