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Abstract

Utilizing a large-scale cross-sectional survey, the present study tested the advanced psychometric properties of Fear of
COVID-19 Scale (FCV-19S) in specific populations (i.e., primary and middle schoolteachers, and their students). The present
study also examined the association between perceived fear of COVID-19 and psychological distress among home-room
teachers (i.e., teachers who teach all their students in one classroom all day) and their students. The results among participants
(11,134 teachers and 4,335 students) indicated good internal reliability of FCV-19S and excellent factorial validity with a
two-factor structure utilizing these specific populations. Furthermore, the multilevel analysis showed that home-room teach-
ers’ psychological distress, but not fear of COVID-19, was positively associated with their students. In sum, the FCV-19S is
a useful tool to assess the fear of COVID-19 on potentially vulnerable populations (i.e., primary/middle schoolteachers and
their students). Future studies are encouraged to use the present study’s findings to investigate possible underlying mecha-
nisms for developing effective coping strategies and interventions.
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Introduction

It has been over a year since the World Health Organization (WHO) declared the novel
coronavirus disease 2019 (COVID-19) as a global pandemic (WHO, 2021a). Despite the
worldwide spread of COVID-19, it has been under control in some countries (WHO, 2021b).
However, many scholars believe the virus will not disappear in the near future (Nkwayep et al.,
2020; Pak et al., 2020). The impact of COVID-19 on human society have been huge at both
the macro level (e.g., the economy of the whole country) (Ashraf, 2020) and the micro level
(e.g., individuals’ daily life) (Lin, 2020; Tull et al., 2020). Because of concerning figures related
to COVID-19 (e.g., in Piroth et al. [2021]’s study, the in-hospital mortality rate among
adolescents was ten times higher for COVID-19 than for influenza), there is a natural fear of
the pandemic worldwide (Asmundson & Taylor, 2020; Lin et al., 2020; Schimmenti et al.,
2020). Although fear is a normal emotion that is activated to respond to threatening situations
(Schimmenti et al., 2020), which is helpful in facilitating protective behaviors (e.g., washing
hands more, keeping physically distanced, etc.), excessive fear of COVID-19 may cause severe
psychological distress (e.g., posttraumatic stress symptoms and anxiety) (Asmundson & Taylor,
2020; Caycho-Rodriguez, Tomas, et al., 2021; Chi et al., 2021; Ho et al., 2005; Lin et al., 2020;
Masuyama et al., 2020; Soraci et al., 2020; Wheaton et al., 2012). Therefore, monitoring fear
of COVID-19 among different populations and cohorts is crucial.

In order to assess the fear of COVID-19, Ahorsu et al. (2020) developed a brief and valid
instrument, the seven-item Fear of COVID-19 Scale (FCV-19S). Compared to other
instruments which have been developed to evaluate the fear of COVID-19, such as the Fear of
the Coronavirus Questionnaire (FCQ) (Mertens et al., 2020), COVID Stress Scales (CSS)
(Taylor et al., 2020), and single-item instruments (i.e., ‘How would you currently rate your fear
of COVID-19?") (Fitzpatrick et al., 2020), the FCV-19S has a number of unique advantages.

First, the FCV-19S has very good psychometric properties (Ahorsu et al., 2020) and has fewer



items compared to other scales. More specifically, the FCQ has eight items, the CSS has 36
items, and the single-item instrument may be questioned due to its reliability and validity (e.g.,
internal consistency cannot be calculated for a single-item instrument) (Fisher et al., 2016).
Second, the FCV-19S has been translated into more than 20 languages. Therefore, engaging in
this instrument is of great utility when making the international comparisons to address this
global pandemic. For example, the FCV-19S has been translated and tested upon: general adult
population in Portugal (Soares et al., 2021), New Zealand (Winter et al., 2020), Norway
(Iversen et al., 2021), Iran (Ahorsu et al., 2020) and Italy (Soraci et al., 2020); Bangladeshis
general population (aged 10 years and older) (Sakib et al., 2020), Peruvian older adults (aged
over 60 years) (Caycho-Rodriguez, Tomas, et al., 2021), Chinese primary school students,
middle school students, and general adult population (Chi et al., 2021), and Japanese
adolescents (Masuyama et al., 2020). Moreover, some scholars have reported that the FCV-19S
is measurement invariant across countries (Caycho-Rodriguez et al., 2021; Lin et al., 2021).
Although the FCV-19S has shown very good psychometric properties in different ethnic
populations (Ahorsu et al., 2020; Caycho-Rodriguez et al., 2021; Chi et al., 2021; Iversen et
al., 2021; Masuyama et al., 2020; Sakib et al., 2020; Soares et al., 2021; Soraci et al., 2020;
Winter et al., 2020) and patients with chronic diseases (Chang et al., 2020), the instrument has
rarely been tested on specific occupations that have had to change the way they work due to
COVID-19. Therefore, there is a knowledge gap regarding the fear of COVID-19 because if
there is no psychometric evidence concerning the use of this instrument on these kinds of sub-
groups, it will limit the use of this tool in clinical interventions for these populations in the
future. In fact, fear of COVID-19 is not uniformly distributed (Fitzpatrick et al., 2020) and
geographical location has influenced people’s perception of fear of the pandemic intensively
(Dillard et al., 2020; Li, 2021). In Fitzpatrick et al.’s (2020) study, there was higher perceived

fear in the places where there were the highest number of reported COVID-19 cases. Generally



speaking, fear is an emotion occurring when individual perceives the environment as
containing a risk against the goal of maintaining well-being (Lazarus, 1991). According to the
social amplification of risk model, the perceptions of the risks are more strongly related to their
exposure to the risk rather than the magnitude of the risk itself (Renn et al., 1992). As such,
those who have to be exposed to an environment full of COVID-19 information (representing
arisk) for a long time because of their work, the degree of their pandemic-related fear is worthy

of attention.

The present study focused on a specific occupation, namely, primary and middle
schoolteachers, who have had to change their accustomed teaching way to an unfamiliar
environment (i.e., online teaching), responding to a compulsory restriction measure imposed
by the government (Aliyyah et al., 2020; Aperribai et al., 2020; Fauzi et al., 2020; Shen et al.,
2020; Zheng et al., 2020). While the internet offers an alternative to uninterrupted schooling
for teachers and students, it can also be a place that feeds the fears of internet users because of
the high daily rates of new cases and deaths together with the bombardment of pandemic
information via the media and social media (Gao et al., 2020; Rodriguez-Hidalgo, Pantaleon,
Dios, & Falla, 2020). Furthermore, the repeated COVID-19 coverage may also instill fear
among the general public. A content analysis of COVID-19 coverage on global media
demonstrated that fear was the second largest dominant theme and that the media generally
sensationalized the stories potentially heightening the fear of COVID-19 among the public
(Ogbodo et al., 2020). In Li’s (2021) longitudinal study, the frequency exposure to COVID-19
news from the media (including internet, television and radio) significantly predicted people’s
later fear regardless of their perceptions of such media coverage. Joining these strands together,
there is reason to believe that since primary and middle schoolteachers have been spending
more time on the internet than they usually do to prepare and implement online teaching

(Aperribai et al., 2020; Shen et al., 2020), this long exposure time on internet increases the



likelihood of receiving more information concerning COVID-19 from social media
applications reporting coverage or breaking news (e.g., announcements related to deaths and
infections locally, nationally and/or internationally). In these cases, primary and middle

schoolteachers may become a high-risk sub-group of experiencing the fear of COVID-19.

In addition, teachers may also actively search the information about COVID-19 to keep
updated concerning the pandemic (including the recent news of the pandemic), to monitor the
associated regulation changes to better communicate with their stakeholders (i.e., students and
parents), and to subsequently adjust their teaching (including methods and content). Although
there is no direct evidence showing that teachers would seek out more information concerning
COVID-19, several studies have noted that teachers feel a highly degree of uncertainty
regarding the pandemic, because they are very eager to know how long their online teaching
will last and whether courses will end in online or offline environments (Esici et al., 2021;
Khanal et al., 2021; Kim & Asbury, 2020; Kulikowski et al., 2021; Lepp et al., 2021; MacIntyre
et al., 2020). Given that uncertainty is the antecedent variable of information-seeking (Wilson
et al., 2002), it is reasonable to presume teachers would exhibit more information-seeking
behavior regarding COVID-19. Unfortunately, evidence has already shown a close relationship
between information-seeking behaviors via the internet (or other kinds of media) and people’s
fear levels (Huang et al., 2020; Superio et al., 2020). It is likely that as people are exposed to
risk-based information, the perception of uncertainty (as a metacognition) is elicited and this
contributes to information-seeking behavior mediated by danger emotion appraisal (e.g., fear,
anxiety, and worry) (Huang et al., 2020). Furthermore, the relationship between perceived fear
of the pandemic and information-seeking may be reciprocal. In a longitudinal study, fear of
Zika amplified information-seeking from Time 1 to Time 2, then information-seeking amplified
fear from Time 2 to Time 3, over a two-month period (Dillard et al., 2020).

Based on the aforementioned literature, it is highly possible that teachers may have an



easily-induced fear emotion related to COVID-19 through both passive routes (e.g., automatic
updates of online COVID-19 breaking news) and active routes (e.g., through intentional
searching for COVID-19 information). Due to the global outbreak of the pandemic and its
serious impact on people's well-being, many studies have highlighted that teachers have the
important task of not only online subject teaching, but also monitoring their students’ mental
health through pastoral care (Esici et al., 2021; Kaden et al., 2020; Kim et al., 2020). For
teachers with such important responsibilities, it is very important to understand their level of
fear of COVID-19 and associated mental health illnesses. Such information will provide

valuable insights for future response strategies when schools are closed due to the pandemic.

The aims of the present study

Although being restricted to work from home might reduce the fear of bodily contact, the
domains involved in COVID-19 fear is not limited to the body, but also includes interpersonal
relationships (e.g., fear for significant others' safety) and cognitive domains (e.g., fear of
knowing and fear of not knowing pandemic-related information) (Schimmenti, et al., 2020).
The fear from these domains cannot be blocked by the restriction measures but can grow via
internet use. Therefore, a population of primary and middle schoolteachers who are required to
use the internet more often is worthy of further invesigation. To the best of the present authors’
knowledge, there is no psychometric evidence for the FCV-19S on this sub-group. To bridge
the knowledge gap, the present study evaluated the psychometric properties of the FCV-19S
among primary and middle schoolteachers. Moreover, because engaging in online teaching
during the outbreak of COVID-19 might be a critical factor affecting the level of fear of
COVID-19, the present study divided primary and middle schoolteachers into two categories:

those who engaged in online teaching during the pandemic period and those who did not.

Apart from the teachers, children and adolescents were also included in the present study



to further evaluate the psychometric properties of the FCV-19S with a much larger sample size
because very few psychometric FCV-19S studies have been implemented utilizing these
groups. Scholars have noted that the FCV-19S has mostly been validated among middle-aged
adults, a relatively less vulnerable group of people, and therefore recommended the instrument
needed to be examined among vulnerable populations, including the elderly, children,
adolescents, and young adults in the future (Pakpour et al., 2020; Ransing et al., 2020). In fact,
the severity of fear of COVID-19 among pre-university students is unclear and the findings

have been mixed.

Lin et al. (2021) used data from 11 different countries to test the psychometric properties
of FCV-19S. They found individuals aged below 18 years had significantly lower latent scores
than middle-aged adults. However, evidence demonstrated that children and adolescents had
higher fear of COVID-19 than adults. Chi et. (2021) reported that the FCV-19S scores of
students below the age of 18 years with similar findings reported in Turkey (Gozpinar et al.,
2021) and Japan (Masuyama et al., 2021) (see the Table S1 in appendix). It should be noted
that the aforementioned studies (i.e., Chi et al., 2021; Gozpinar et al., 2021; Lin et al., 2021;
Masuyama et al., 2021) all recruited relatively small numbers of children and adolescents (all
under 1000 participants). This suggests a large-scale survey is needed to provide answers
concerning two perspectives: (i). primary and middle school students have lower levels of
COVID-19 fear because they may not consider COVID-19 a serious problem and/or do not
fully understand the threat of the virus because they do not need to face the difficult challenges
resulting from COVID-19 (e.g., financial burden) (Lin et al., 2021); or (ii). primary and middle
school students have higher levels of COVID-19 fear due to a more irrational perception
because their cognitions are developmentally immature (Chi et al., 2021).

Based on the above, the first objective in the present study was to assess the psychometric

properties of FCV-19S among three groups (i.e., teachers engaged in online teaching, teachers



not engaged in online teaching, and their students). A multiple-group analysis was used to test
whether the measurement invariance of FCV-19S existed across the three groups. More
specifically, based on the results of the model fit tests, the specific factor structures were tested
by conducting the further tests of measurement invariance.

The second objective was to examine the association between perceived fear of COVID-
19 and general psychological distress among teachers and their students. Given that emotion is
contagious (Wild et al., 2001), the present study hypothesized there would be an association
between fear of COVID-19 and general psychological distress among students and their
respective teachers. More specifically, according to ecological systems theory, students’
development is cultivated through the interactions with teachers within the school microsystem
(Bronfenbrenner, 1992; Neal & Neal, 2013). Although the school campuses were closed during
the outbreak of COVID-19 pandemic, teachers still used the Internet or smartphone
applications to facilitate learning, homework, and daily living in some countries (He & Li,
2020; Yao, 2021). Consequently, the fear of COVID-19 and/or psychological distress may have
developed between students and teachers through the interactive online community. To the best
of the present authors’ knowledge, this association from two hierarchical levels (i.e., the nested
data: classroom students were nested in their teacher’s class) has not been tested in the mental
health studies engaging in on the impact from COVID-19.

Following the aforementioned objectives, this present study attempted to answer two
specific research questions (RQs): RQ1: What are the psychometric properties (i.e., internal
reliability, construct and concurrent validity, measurement invariance) of FCV-19S across the
three populations (i.e., teachers engaged in/not engaged in online teaching and their respective
students); RQ2: Does the students’ perceived fear of COVID-19 and their psychological
distress correlate with their respective teachers on these same constructs?

1. Methods



We report all data exclusions, all manipulations, and all measures in the study.
1.1. Participants

A cross-sectional online survey was administered to schoolteachers (primary and middle
school) and their respective students was conducted between May 25 to June 30, 2020. Ethics
approval for the study was provided by the Institutional Review Board (IRB) of the Jianxi
Psychological Consultant Association (IRB ref of teachers: JXSXL-2020-J013; IRB ref of
students: JXSXL-2020-MY 14).

In order to collect data reflecting the initial launch of online teaching by schoolteachers,
a timely survey was deemed necessary (i.e., before the end of the semester) and this made it
difficult to comprehensively sample from all provinces in mainland China. Consequently, a
non-probability sampling strategy was adopted. More specifically, the research team selected
a province from the western (Sichuan), central (Jiangxi), and eastern (Shandong) region of
mainland China which covered half of the population distribution area in the country. The team
sought help from principals of primary and middle schools in these three provinces.
Subsequently, the online survey’s hyperlink was sent to the principals who accepted the
research team’s invitation and these principals forwarded the hyperlink to their respective
school’s teachers. The online survey was voluntary and anonymous. Informed consent was
obtained at the beginning of the survey. In total, 11,134 schoolteachers (mean age=34.87 years,
SD=4.85) completed the online survey. Among them, 9150 teachers used online teaching
during school closure, while 1984 teachers did not engage in online courses due to the subject
not being able to easily implement online (e.g., gym class, music class, art class). Moreover,
among the teachers using online teaching, 120 were home-room teachers (also called tutors in
some countries) (mean age=35.20 years, SD=3.89). Home-room teachers are those who not
only teach a subject but also need to take responsibility for an exclusive class, including the

keeping of a class register, dealing with discipline problems, and organizing extracurricular
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activities (Michalova et al., 2002). For these 120 home-room teachers, due to the long period
of time in getting along with their responding class (even during the period of school campus
closure, home-room teachers were required to keep contact with the responding students every
day via the internet in mainland China [(He & Li, 2020; Yao, 2021; Zhou et al., 2020]), the
sample was suitable to test RQ2 concerning the relationship between students and teachers in
terms of perceived fear of COVID-19 and their psychological distress. Therefore, the research
team administered the online surveys to all the students in the 120 home-room teachers’ classes
and 4,335 respective students (mean age=13.32 years, SD=3.45) completed the online survey.
The number of students in a class for which a home-room teacher is responsible was
approximately 35-40. All the online surveys were implemented engaging in Sojump (a platform
for online questionnaire collection).

In order to analyze the representativeness of the participating schoolteachers, the key
demographic variables were compared to the overall population statistics (i.e., the whole
primary and middle schoolteachers in mainland China). The results demonstrated that only
small effect sizes were found in terms of age, school type, sex, years of work experience, and
school ownership (see the Table S2 in the appendix). These differences were statistically
significant most likely due to large sample size (11,134 participants) but were not of practical
significance.

1.2. Measures

In addition to instruments assessing fear of COVID-19 and psychological distress, key
information concerning teachers’ demographic variables was also collected: (i) whether they
engaged in online teaching during the school closure. This was assessed to differentiate two
types of teachers and the item was “During the pandemic, did you conduct online teaching
(including online teaching, assigning and grading homework in the Internet environment)?;

and (ii) information concerning class identity which was used to establish any associations
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between home-room teachers and their respective students. Regarding the test of the concurrent
validity, psychological distress was selected for two reasons. The first is that in an environment
that provides a constant threat to personal safety, fear as a fundamental survival mechanism,
and can easily become excessive (in the form of an anxiety disorder) and if the emotional
responses fail to extinguish (e.g., due to the continued reporting of COVID-19 deaths), it can
lead to various psychological and mental disorders (Shin & Liberzon, 2010). Furthermore,
evidence has shown there is a close relationship between COVID-19 fear level and the anxiety
among teachers during the pandemic (Li et al., 2020) and that most of the psychometric studies
examining the FCV-19S have included psychological distress as the criterion variable in these
studies (e.g., Ahorsu et al., 2020; Alyami et al., 2020; Bitan et al., 2020; Chi et al., 2021;

Caycho-Rodriguez et al., 2021, Chang et al., 2020; Sakib et al., 2020 Soraci et al., 2020).

Fear of COVID-19 Scale

The FCV-19S was originally developed by Ahorsu et al. (2020) and the Chinese version
of FCV-19S was translated by Chi et al. (2021). The FCV-19S contains seven items assessing
individuals’ fear of COVID-19 (sample items: “It makes me uncomfortable to think about
COVID-197; “I cannot sleep because I'm worrying about getting COVID-19”). Items are
scored on a five-point scale from 1 (“fotally disagree”) to 5 is (“completely agree”). Higher
scores on the FCV-19S indicate higher degrees of COVID-19 fear. The results of the

psychometric properties are provided in the ‘Results’ section.

Psychological distress
The 21-item Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond,
1996) was used as the indicators for psychological distress and which was served as the

criterion variable. The DASS-21 comprises three subscales: depression, anxiety, and stress (i.e.,
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each subscale consisting of seven items). Sample items for each subscale include: “Felt that I
had nothing to look forward to” (depression); “I was worried about situations in which I might
panic and make a fool of myself” (anxiety); and “Found it difficult to relax” (stress). All items
were rated engaging in a four-point scale (from 0 to 3, with higher scores indicating higher
levels of depression, anxiety, or stress. The Chinese version of DASS-21 had the sound
psychometric properties (C. Wang et al., 2020; K. Wang et al., 2016) among Mainland Chinese
respondents. The internal consistency of the Chinese DASS-21 utilized in the present study
was high on all the participants, including teachers (McDonald's @ = 0.92, 0.91, and 0.91 for
depression, anxiety, and stress, respectively) and students (McDonald's o= 0.89, 0.88, and 0.86

for depression, anxiety, and stress, respectively).

2.3 Statistical analysis

Because the participants included primary and middle schoolteachers, the present study
firstly clarified if it was appropriate to pool all teachers into the same dataset. Independent #-
tests were used to examine the differences in observed scores on FCV-19S (including each item
and the overall scale) and DASS-21 (including the average score of the three subscales and the
overall scale). The results demonstrated that significant differences were only found on three
items in FCV-19S (see the Table S3 in the Appendix) while no significant differences were
found on the other four items. Most importantly, even for those items with a significant
difference, the corresponding effect sizes were low (Cohen’s d was between 0.01 to 0.09).
According to Cohen (1988), as the value of d was less than 0.20, the difference was negligible.
This indicated no substantial differences between primary and middle schoolteachers.
Moreover, primary and middle schoolteachers had no significant different scores on all
subscales of the DASS-21 and the respective effect sizes were also very small (Cohen’s d was

between 0.01 to 0.02). As such, it was appropriate to pool primary and middle schoolteachers
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for further analyses.

Subsequently, the participants were divided into three groups: teachers engaging in online
teaching, teachers/not engaging in online teaching, and their respective students. The
descriptive statistics (i.e., means [and SDs] or frequencies [percentages]) and significance tests
were used to compare the differences among the demographic variables (i.e., gender and school
type), and the degree of the observed scores in the two instruments (i.e., FCV-19S and DASS-
21) among the three groups.

To answer RQ1, the following tests were conducted: internal reliability was evaluated
using McDonald's o (Trizano-Hermosilla & Alvarado, 2016) for the separated groups because
the assumption of tau-equivalence was violated (i.e., the robust " was from 29.07 to 136.07,
p<0.001), which indicates using Cronbach’s o was inappropriate; confirmatory factor analysis
(CFA) and structural equation modeling (SEM) were used to assess the construct validity and
concurrent validity (i.e., the extent of the relationship between the latent variables of the FCV-
19S and DASS-21), respectively. LISREL 8.80 was used with diagonally weighted least
squares (DWLS) for parameter estimation because DWLS is more appropriate for estimating
non-normally distributed data (Li, 2016). A multi-group analysis was used to test whether the
measurement invariance of FCV-19S was supported across the three groups.

Given that construct validity needs to be grounded by multiple types of evidence, the
specific procedure was as follows. To examine construct validity, the tests of factorial validity,
convergent validity, and discriminant validity were conducted in sequence. For factorial
validity, previous studies (Bitan et al., 2020; Caycho-Rodriguez et al., 2021; Chi et al., 2021;
Huarcaya-Victoria et al., 2020; Masuyama et al., 2020; Soraci et al., 2020) proposed three types
of factor structures for testing the factorial validity of FCV-19S. The factor structures were a
one-factor model (general factor of fear of COVID-19), a two-factor model (Items 1, 2, 4 and

5 belonged to emotional fear reactions and Items 3, 6 and 7 belonged to somatic expressions),
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and a bifactor model. According to Hair et al. (2019), to provide evidence of convergent and
discriminant validity in CFA, psychometricians need to examine (i) whether the items that are
indicators of a specific construct converge or share a high proportion of variance in common,
and (ii) the extent to which a construct is truly distinct from other constructs. With CFA, the
composition reliability (CR) and average variance extracted (AVE) are the most common ways
to assess convergent and discriminant validity (Fornell & Larcker, 1981; Hair et al., 2019;
Kaartina et al., 2015; Netemeyer et al., 2003).

In terms of the criterion for evaluating factorial and concurrent validity, the following
combined indices were adopted: chi-square, comparative fit index (CFI), non-normed fit index
(NNFI), root mean square error of approximation (RMSEA), and standardized root mean
square residual (SRMR). RMSEA values of 0.06 or lower, SRMR values of 0.08 or lower, CFI
values of 0.95 or higher, and NNFI values of 0.95 or higher are considered acceptable (Hu &
Bentler, 1999). To test whether convergent and discrimant validity was supported, CR> 0.70
and AVE > 0.50 for each construct is required (Fornell & Larcker, 1981; Hair et al., 2019;
Kaartina et al., 2015). Moreover, the square root of AVE should exceed the correlations
between the latent variables making each pair to support discriminant validity (Fornell &
Larcker, 1981; Hair et al., 2019; Netemeyer et al., 2003). For the bifactor model, the
aforementioned model fit indices were not appropriate to use due to “overfitting” (Bonifay et
al., 2017). As such, explained common variance (ECV), percentage of uncontaminated
correlations (PUC), and Omega-hierarchical (OH) were used to justify if the raw scores can be
seen as univocal indicators of the general factor and specify if the measurement model was
unidimensional or multidimensional (Arrindell et al., 2017; Rodriguez et al., 2016). If the
general factor of OH is higher than 0.80, the variance of the total scores can be attributed to a
single general factor. If both ECV and PUC>0.70, the relative bias will be slight and the

measurement model can be essentially judged uni-dimensional (Rodriguez et al., 2016).
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ACFI, ARMSEA, and ASRMR were used to examine whether measurement invariance
was supported across three groups. Given that the number of participants in the three groups
was very different in the present study (i.e., Group 1: Teachers using online teaching=9150,
Group 2: Teachers not using online teaching=1984, and Group 3: Students=4335), and
imbalanced groups may lead to incorrect conclusions of invariance, Yoon and Lai (2018)’s
subsampling method was utilized to address the imbalanced sample size issue. More
specifically, analysis involved 100 random sampling replications from the larger group and
each random sample was used for conducting measurement invariance analysis along with the
original sample in the smaller group. Therefore, the measurement invariance analysis was
carried out 100 times. The mean of each fit statistic across the 100 replications was calculated
and if the mean value falls within the range of good fit, the measurement invariance of FCV-
19S is supported. With 100 replications, the mean statistics value in configural model (i.e.,
baseline model) was compared with the factor-loading constrained model; the mean statistic
value in the factor-loading-constrained model (a less constrained model) was compared with
the factor-loading and item-intercept constrained model (a more constrained model). If ACFI
>-0.01, ARMSEA <0.015, and ASRMR < 0.03 (for factor loading) or <0.01 (for item intercept),
the two nested models are seen equivalent and therefore the measurement invariance is
supported (Chen, 2007).

To answer RQ2, a multilevel analysis, intercept as outcome model (Dickinson & Basu,
2005), with HLM 6.0 was used to test the association between the fear of COVID-19 perceived
by the student and the corresponding home-room teachers. Similarly, the same way was
adopted to analyze the possible association between psychological distress among students and
their respective home-room teachers. In this hierarchical linear model, the variables of gender
(including students and the home-room teachers) and teachers’ working years were included

as control variables.
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Student-level: Fear of COVID-19;; = o+ B1;(Gender ;) +vij
Teacher level: Bo; = yo0o + 7yo1(Gender j) + yoo(Working years ;) + vo3(Fear of COVID-
19)+ Ue; Bij = 710
Student-level: Psychological distressi; = Boj+ p1j(Gender i) +ij
Teacher level: Bo; = voo + 7yoi(Gender ;) + voo(Working years j) + vo3(Psychological

distress )+ Ugj; Pij = 710

2. Results
3.1. The descriptive and the difference between two kinds of teachers and students

The findings concerning demographic variables and descriptive statistics are provided in
Table 1. The results showed that teachers (including those who had or had not engaged in
online teaching during school closure) were more from primary schools (engaging in online
teaching=63.9%; not engaging in online teaching=54.6%) and most students were from middle
schools (90.2%). Moreover, the observed score of anxiety in DASS-21 was significantly higher
among teachers engaging in online teaching than students (¥ (2, 15466)=5.59, p=.003). Regarding
the FCV-19S, students had a significantly higher level than teachers on every item (F(2, 15466)
was from 15.79 to 217.65, all p-values <.001).
3.2. Psychometrics properties

The internal reliability of FCV-19S among teachers and students was very good to
excellent. The overall McDonald's ® was ranged from 0.90 to 0.91. The results of the factorial
validity indicated that one-factor structure did not fit well among the two types of teachers and
students because of the high RMSEA (0.126 for teachers engaging in online teaching; 0.122
for teachers not engaging in online teaching; 0.086 for students). Referring to the modification

index, factor structure, and other empirical works, the estimation of the correlated measurement
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error was sequentially added one by one. Consequently, the fit of the revised one-factor model
was generally acceptable among three groups (see Table 2), after adding the correlated
measurement errors in Items 1 with 2 both from the factor of emotional fear reactions (also
added in Alyami et al., 2020; Gozpinar et al., 2021; Han et al., 2021; Iversen et al., 2021); Items
1 with 4 both from the factor of emotional fear reactions (also added in Cavalheiro et al., 2020;
Iversen et al., 2021; Wakashima et al., 2020); and Items 6 with 7 both from the factor of somatic
expressions (also added in Alyami et al., 2020; Gozpinar et al., 2021; Iversen et al., 2021). CR
and AVE in the revised one-factor model was 0.63 and 0.92 for teachers engaging in online
teaching; 0.65 and 0.93 for teachers not engaging in online teaching; 0.66 and 0.93 for students.
Given that CR and AVE across three groups met the criterion, the convergent validity was
supported in the revised one-factor model.

The internal reliability of the two-factor model was also very good. McDonald's o ranged
from 0.85 to 0.87 on the factors of emotional fear reactions and somatic expressions among the
three groups. Moreover, the two-factor structure had excellent fit among all groups (CFI was
from 0.992 to 0.997; NNFI was from 0.988 to 0.991; RMSEA was from 0.065 to 0.072; SRMR
was from 0.029 to 0.041). After adding the aforementioned correlated measurement errors (i.e.,
Items 1 with 2; Items 1 with 4; and Items 6 with 7), the model fit also improved (CFI was from
0.997 to 0.997; NNFI was from 0.988 to 0.991; RMSEA was from 0.065 to 0.072; SRMR was
from 0.029 to 0.041). CR and AVE was calculated based on the factor loading in the revised
model, indicating a high convergent validity between the two factors among the three groups.
More specifically, AVE and CR of emotional fear reactions was 0.63 and 0.87, respectively, for
teachers engaging in online teaching; 0.65 and 0.88 for teachers not engaging in online teaching;
and 0.63 and 0.87 for students. AVE and CR of somatic expressions was 0.76 and 0.91,
respectively, for teachers engaging in online teaching; 0.78 and 0.91 for teachers not engaging

in online teaching; and 0.75 and 0.90 for students. However, the high correlation of the two
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factors constituted to the poor discriminatory validity since the square root of AVE of the factor
was lower than the inter-latent factors correlations (see Table 3).

The results of the bifactor model showed that the raw scores in FCV-19S can be attributed
to a general factor since OH of the general factor was 0.96 for teachers engaging in online
teaching, 0.94 for teachers not engaging in online teaching, and 0.92 for students. However,
regarding the measurement model, it is hard to conclude that FCV-19S was unidimensional,
given that ECV was below 0.70 among the three groups (teachers engaging in online teaching
= (.53, teachers not engaging in online teaching = 0.56, and students = 0.59). The PUC was
0.57 among the three groups.

Regarding the concurrent validity of FCV-19S with psychological distress (and following
the results of the aforementioned factorial validity), the factor structure adding three-pair
correlations with measurement error in the FCV-19S was used. Furthermore, although better
model fit was found on the two-factor structure, the one-factor structure is also possible since
a high value of OH was found in the bifactor model. As such, one and two-factor structure were
both included in the analysis. The results indicated that the one-factor model (Figure 1) and the
two-factor model (Figure 2) had acceptable fit among the three groups (one-factor model: CFI
was from 0.996 to 0.999; NNFI was from 0.995 to 0.999; RMSEA was from 0.011 to 0.039,
and SRMR was from 0.036 to 0.053; two-factor model: CFI was from 0.997 to 0.999; NNFI
was from 0.995 to 0.999; RMSEA was from 0.001 to 0.037, and SRMR was from 0.020 to
0.028). Moreover, the coefficients between latent variables were generally significant. More
specifically, in the one-factor model, the coefficient of the general factor with psychological
distress was significant among all three groups (teachers engaging in online teaching:
coefficient=0.39, =14.14, p<0.001; teachers not engaging in online teaching: coefficient= 0.40,
=4.61, p<0.001; students: coefficient=0.25, r=8.66, p<0.001). In the two-factor model, except

for the group of teachers not using online teaching, the coefficient of the factor of somatic
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expressions was significantly related with psychological distress among the other two groups
(teachers engaging in online teaching: coefficient=0.67, =4.50, p<0.001; students:
coefficient=0.63, =2.05, p=0.02), while the factor of emotional fear in the two-factor model
was not relevant with the criterion variable among all three groups. It is clear that the somatic
expressions factor contributed more influence on individuals’ psychological distress. Finally,
the difference between the results with and without adding three-pair correlations with
measurement errors was evaluated and no obvious difference was found that the
aforementioned conclusions of the significant test did not substantially change (i.e., only the
path coefficient between FCV-19S with criterion variable changed slightly). Overall, the
concurrent validity of the FCV-19S was supported across the three groups when treating the

FCV-19S as a general factor.

Insert Figure 1 here

Insert Figure 2 here

In terms of measurement invariance, the two-factor structure was used to conduct the test
of measurement invariance because the bifactor model suggested FCV-19S was
multidimensional. The results indicated that FCV-19S had measurement invariance at factor
loadings across each pair-group while not at item thresholds. That is, the items’ intercepts were

not the same across three compared groups (see Table 4).

3.3. The association of perceived fear and psychology distress between students and the
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respective home-room teachers

In the multilevel analysis, after matching the home-room teachers and their students, 71
teachers and 3,218 students were under the analysis after eliminating missing responses in the
pair identity. The results showed that in the condition of adding the control variables (i.e.,
gender and teachers’ working years), home-room teachers’ psychological distress was
significantly positive with their respective students (= 0.25, t-ratio=2.34, p=0.02). However,
there was no significant association of fear of COVID-19 between home-room teachers’ and
students. Moreover, the residual variance in Boj was still significant (y*=101.75, p=0.004) on
students’ psychological distress and on fear of COVID-19 (¥°=98.99, p=0.007) indicating that
there were other teacher-level variables that affect students' psychological distress and the fear

of COVID-19.

3. Discussion

This present study comprised a large-scale cross-sectional survey which evaluated the
psychometric properties of the Chinese FCV-19S among specific populations (i.e.,
schoolteachers and their respective students from primary and middle schools). The association
of the perceived fear of COVID-19 and psychological distress was also assessed between
home-room teachers and their students. The results demonstrated that the FCV-19S with good
internal reliability had an ideal factorial validity with a two-factor structure among
schoolteachers and student groups. Moreover, the revised one-factor structure was also
acceptable after adding the estimation of three-pair items’ correlated measurement errors.
Furthermore, the convergent validity was acceptable for both one and two-factor structures,
while the discriminatory validity was not supported among three groups due to the high
correlations between the two latent sub-factors. The sub-factors of emotional fear reactions and

somatic expressions are not easy to distinguish, probably because there is a common general
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factor that is dominant (this evidence is supported by the bifactor model results). The results of
the bifactor model indicated that although most of the raw scores can be attributed to the general
factor, the structure of the FCV-19S was multidimensional across three groups. The concurrent
validity of the FCV-19S was supported given that the overall score had a close association with
psychological distress across the three groups in the one-factor structure. The measurement
invariance further showed that the FCV-19S had measurement invariance with factor loadings
but not at item thresholds. More specifically, teachers engaging in online teaching, teachers not
engaging in online teaching, and students interpreted the items of FCV-19S in different ways
resulting in unequal responses across the three groups. In addition, psychological distress but
not perception of fear of COVID-19 between home-room teachers and their students was
significant associated.

The original one-factor structure did not fit well among the two types of teacher and
students due to the unacceptable RMSEA, and this result is consistent with some studies
reporting a unsatisfactory RMSEA (Alyami et al., 2020; Cavalheiro et al., 2020; Caycho-
Rodriguez et al., 2021; Chi et al., 2021; Gozpinar et al., 2021; Huarcaya-Victoria et al., 2020;
Masuyama et al., 2020; Wakashima et al., 2020; Winter, et al., 2020). In Alyami et al. (2020)’s
study, they found that there were high covariances between Items 3, 6, and 7, which may
possibly explain the unacceptable RMSEA in the present study. Chi et al. (2021) reported this
high covariance between measurement errors and mentioned that these items shared specific
commonalities which can indicate an independent factor (i.e., somatic expressions). In line with
previous literature, the present study showed a high covariance between Items 6 and 7,
indicating that the two-factor structure is more suitable in specifying the characteristic of the
perceived fear of COVID-19 among teacher and student populations. This finding echoes the
definition of fear that it is an aggregate state including subjective experience, emotional

expression and physical response (Gross & Feldman-Barrett, 2011).
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According to Table S1 based on the published psychometric studies of FCV-19S and the
respective severity of the COVID-19 outbreak during the survey time in that country (or region),
of the five studies in which the measurement error correlation was not added and the one-factor
structure was supported, four studies had a confirmed deaths per million at the surveyed time
less than 10 (i.e., Ahorsu et al., 2020; Chang et al., 2020; Mahmood et al., 2020; Sakib et al.,
2020). Moreover, the confirmed cases in these four studies also belonged to the lower ones in
the table. It is clear that one-factor structure was mostly supported in countries where the
severity of COVID-19 was less. A possible explanation is that when individuals were not aware
of the great impact of COVID-19 in their country, the somatic expressions factor, which is
induced by strong feelings of fear, may be weak and may not be triggered. Interestingly, in a
few countries, the one-factor-structure was not supported, even though confirmed cases and
deaths were still not severe (e.g., in Table S1, New Zealand [Winter et al., 2020] and Japan
[Masuyama et al., 2020; Wakashima et al., 2020]). This may be due to the fact that these
countries took strict preventive measures before the pandemic became serious (Wakashima et
al., 2020; Winter et al., 2020) and these actions may have deepened the fears of residents in
those countries. On the other hand, the two-factor structure was usually supported in countries
where the pandemic had already had huge influence on the residents. More specifically, among
the five countries with higher death rates (i.e., confirmed deaths per million over 100), three
are supported by the results of the two-factor structure (Caycho-Rodriguez et al., 2021,
Huarcaya-Victoria et al., 2020; Magano et al., 2021), and the other two were not tested for the
two-factor structure (Soraci et al., 2020; Soares et al., 2021). As such, the structure of FCV-
19S may be quite prominently affected by the severity of individual’s perception of the
pandemic.

Following this speculation, the present study’s findings on teachers (i.e., the original one-

factor structure did not fit among teachers engaging in online teaching during school closure)
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can be reasonably explained. This may be due to the fact that when school teachers have to use
the internet for long periods of time because of their work (e.g., in Shen et al., 2020’s survey
in mainland China, the amount of time spent online required by teachers for their online
teaching and preparation exceeded five hours per day during school closure), this population
has a high level of fear of COVID-19 and, therefore clearly knew the serious harm caused by
the disease which may lead to somatic expressions. More specifically, just like individuals who
used the internet and/or social media more often during COVID-19 outbreak noted in the
literature (Gao et al., 2020; Ogbodo et al., 2020; Rodriguez-Hidalgo et al., 2020), teachers are
likely to have received a lot information concerning COVID-19 through social media. This is
likely to increase their fear level based on Li’s (2021) longitudinal finding that the more
frequent exposure to COVID-19 news an individual has, the higher fear of COVID-19.
Moreover, teachers with a high uncertainty regarding their teaching schedule (Esici et al., 2021;
Khanal et al., 2021; Kim & Asbury, 2020; Kulikowski et al., 2021; Lepp et al., 2021; MacIntyre
et al., 2020) may actively search for pandemic-related information. Previous studies have also
reported that active information-seeking behaviors also increase people’s fear (Dillard et al.,
2020; Huang et al., 2020; Ogbodo et al., 2020; Superio et al., 2020).

Using the same version of FCV-19S, Chi et al. (2021) conducted a study among the
general adult population in mainland China at a similar time during the pandemic as the present
study (i.e., May to June, 2020), but teachers in the present study had higher degrees of fear on
almost every item in FCV-19S, except for Item 4 compared to Chi et al.’s study. (The sum
observed score of FCV-19S in Chi et al.’s study was 16.50 [SD=5.55]; whereas in the present
study it was 18.78 [SD=5.23] among teachers engaging in online teaching, and 18.60 [SD=5.36]
among teachers not engaging in online teaching). Furthermore, compared to patients with
mental illness in Taiwan (Chang et al., 2020) whose confirmed cases and deaths in the country

were as low as those during the present study (see Table S1), the teachers in this present study
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also had an overall higher degree of fear, except for the items belonging to somatic expressions.
(In the emotional fear reactions factor, for patients with mental health illness it was 11.31
[SD=5.11] whereas for teachers engaging in online teaching it was 11.84 [SD=3.33], and for
teachers not engaging in online teaching it was 11.66 [SD=3.401]).

It is understandable that individuals with mental illnesses are more concerned about
COVID-19 in terms of physical aspects. However, in relation to emotional fear reactions,
teachers are higher than patients with mental health illness. This fully shows that teachers’ fears
are extremely high. As such, these comparisons confirm that teachers are one of the more
vulnerable groups of developing mental illness during COVID-19 outbreak (Aperribai et al.,
2020; Li et al., 2020). The findings of the present study are also in line with those of Mari et
al. (2021) who surveyed other occuptations (i.e., practitioners and managers). Teachers in the
study had the highest score on the item “The coronavirus is a mysterious and highly deadly
virus capable of decimating the world’s population”, reflecting the highest fear level of
COVID-19.

Further differences in the results between the two types of teachers in the present study
should also be noted. The two kinds of teachers had similar results in terms of the degree of
observed scores (as aforementioned) and the test of factorial validity (both groups had
unsatisfactory model fit in the one-factor structure) because both types of teachers spent extra
time for online teaching. However, there were two substantial differences between them. In the
concurrent validity adopting the two-factor structure, the significant association between factor
of somatic expressions and psychological distress was only found among teachers engaging in
online teaching but not those engaging in non-online teaching. Moreover, in the measurement
invariance test, these two types of teachers had different perceptions on the item wordings of
the FCV-19S. A lot of literature has noted that during school closures, teachers not only needed

to conduct online teaching but also spent a lot of time communicating with stakeholders



25

(Kaden ,2020; Khanal et al., 2021; Kim et al., 2020; Nilson et al., 2021). Similarly, it could be
that the teachers in the present study who were not conducting online classes (mostly gym class,
music class, or art class) still needed to use the internet for work. However, it is not known
how much time a week was spent on the internet for school work or what the specific work
involved as this was not investigated. However, in the case of the association between somatic
expression factor with psychological distress and the differences in the interpretation of the
item wording of FCV-19S between the two types of teachers, the amount of time spent on the
internet may still be the main reason for the aforementioned differences between the two kinds
of teachers.

Regarding the results of the bifactor model, the findings here echo Caycho-Rodriguez et
al.’s (2021) argument that the main variance of FCV-19S can be attributed to a general factor
while also considering the fear of COVID-19 to be a multidimensional construct. More
specifically, the results in the present study confirmed the raw scores in FCV-19S can represent
a general fear of the pandemic and also differentiate the meaning of the two subscales among
teachers and students. Despite the bifactor model being methodologically controversial in
terms of the symptom of overfitting (Bonifay et al., 2017), due to the very high value of OH
among schoolteachers and students, the present study’s results suggest that the scores of FCV-
19S can be used as a unidimensional construct, which has been already been adopted in
previous studies (e.g., Lin et al., 2020). On the other hand, FCV-19S should also be treated as
multidimensional when clinical consulting practitioners want to design interventions more
specifically targeting the ingredients of fear towards COVID-19.

Apart from the consideration of schoolteachers’ high level of COVID-19 fear, our results
on primary and middle school students also reminds healthcare providers should pay additional
attention to somatic expressions factor for this population since our result was more support by

the perspective that students’ cognitions are still immature and are therefore easily affected by
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detrimental news as a consequence of COVID-19 (Chi et al., 2021). This result is consistent
with Chi et al. (2021) where those aged under 18 years had significantly higher scores on FCV-
198 than adults. Moreover, referring to Table S1, including this present study and other studies
with students aged under 18 years (Gozpinar et al., 2021; Masuyama et al., 2020), the observed
scores of FCV-19S among children and adolescents were mostly higher than adults. Therefore,
more monitoring and guidance is required during this period time compared with college and
university students. Such comparisons can provide valuable empirical evidence concerning the
use of the FCV-19S in the school context.

In terms of the association of the fear of COVID-19 and the psychological distress
between home-room teachers and the respective students, only psychological distress (and not
COVID-19 fear) was found to be significantly correlated. Given that emotion is contagious
(Wild et al., 2001) and students’ development is influenced by the intensive interaction with
teachers (especially for home-room teachers) in the school microsystem (Bronfenbrenner, 1992;
Neal & Neal, 2013), both fear and mental illness were hypothesized to be associated between
students and teachers. However, this hypothesis was not fully supported, and the present
preliminary findings showed that psychological distress among teachers and their students was
significantly associated, even in the online environment. Moreover, since the residual variance
was still significant on students’ psychological distress and on fear of COVID-19, the
explanatory variables at teacher-level can be further explored in future research.

The contribution of the present study is threefold. First, the study utilized a large-scale
cross-sectional survey, which is quite rare in the research in the school context response to
COVID-19. For example, the large sample size provides a more solid evidence base when
evaluating the mixed results of the difference between those aged under 18 years and adults in
the general population utilizing relatively small samples (e.g., Midorikawa et al., 2021;

Wakashima et al., 2020). Moreover, in a review of studies carried out up until 12 February,
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2021 conducted by Khanal et al. (2021), only two empirical survey studies used the term
“School” and “COVID-19” (or “Coronavirus”). Second, to the best of the present authors’
knowledge, this is the first study to apply the FCV-19S to schoolteachers. Utilizing the same
version of FCV-198S, the present finding indicated that teachers had a higher degree of fear of
COVID-19 than adults from the general population in Mainland China (Chi et al., 2021) and
patients with mental health illness in Taiwan (Chang et al., 2020). This finding highlights the
need to investigate how online teaching adopted in a hurried way affects teachers’ mental
health. Third, the multilevel analysis results showed that psychological distress appears to be
transferred across different levels although the fear of COVID-19 was not directly related
between teachers and students.

Although there was no significant association of fear of COVID-19 between students and
home-room teachers, this construct may still play another role. For example, it might be
possible teachers’ fear of COVID-19 moderates the relationship between students’ fear of
COVID-19 and students’ psychological distress (or other dependent variables). Moreover,
given that only a few control variables were in the model, it is also possible that some key
confounding variables should be placed in the model (so we use the term partial out the
confounding effect). Removing other confounding variables would show the real influence of
the fear of COVID-19 from teacher level to student level, and more multilevel analysis is
needed to investigate the mechanism of how these negative emotions spread out between
teachers and students in online environments during school closure. This would broaden the
scope of the single-level studies discussing the relationship between fear of COVID-19 and
general psychological distress (for example, Lin et al. [2020] proposed a model to explain the

relationship between fear of COVID-19 and mental illness).

4. Limitations
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The present study has four major limitations. First, the actual amount of time spent on the
internet was not assessed during the school closure period. Therefore, it is hard to explain why
the result is not in line with the hypothesis that there would be differences in the observed
scores concerning the fear of COVID-19 (as well as mental illness) and the psychometric
properties of FCV-19S between two types of teachers (engaging in and not engaging in online
teaching). Second, the present study utilized non-probability sampling. Therefore (and despite
the large sample size), the generalizability of the present findings is restricted. Third, all the
data were self-report and therefore subject to established methods biases. Finally, the sample
in the multilevel analysis for RQ2 was more restricted compared with RQ1 analysis. The
teacher sample in RQ2 was only collected from few schools (in one province) whereas the
sample used to evaluate RQ1 was from more schools in three provinces. This restriction may
lower the external validity of the present study.

S. Conclusion

At the time of writing (i.e., September 2021), COVID-19 still remains a global pandemic,
with several countries in Asia declaring national closures again (Loong, 2021; Voice of
America News, 2021; WHO, 2021c), and individuals’ fear of COVID-19 remains. In this
situation, a valid and robust tool to assess the fear of COVID-19 on potentially vulnerable
groups is helpful. The present study found that FCV-19S has very good psychometric
properties among teachers and students from primary and middle schools. The raw scores in
the scale can be explained by the general factor. Moreover, for the population with high
pandemic fears (e.g., the students in this study), the subscale scores of perceived fear of somatic
expressions factor can be used alone. In an environment where schools are closed during the
pandemic, the psychological distress of teachers and students may still affect each other in

online environments but the main mechanism may not be through the influence of fear.
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Figure legends.

Figure 1. The concurrent validity of FCV-19S supported by the association with psychological
distress

a. The association coefficient of teachers engaging in online teaching;

b. The association coefficient of teachers not engaging in online teaching;

c. The association coefficient of students
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Table 1. Descriptive statistics and difference comparisons between three groups

44

M (SD) or n (%) F or x2 (p-value) Post-hoc
1. Teachers using 2. Teachers not 3. Students
online teaching using online (n=4335)
(n=9154) teaching
(n=1984)

Gender (female) 6625 (72.4%) 1294 (65.2%) 1993 (46.0%) 893.92 (<.001)

School type (primary school) 5850 (63.9%) 1083 (54.6%) 425 (9.8%) 3500.66 (<.001)

DASS-21total score 0.36 (0.48) 0.36 (0.49) 0.36 (0.49) 0.15 (.858) --
Depression subscale score 0.31 (0.48) 0.33 (0.51) 0.33 (0.53) 1.66 (.191) --
Anxiety subscale score 0.34 (0.48) 0.35 (0.50) 0.32 (0.49) 5.59 (.004) 3>1, 3>2
Stress subscale score 0.42 (0.51) 0.42 (0.53) 0.44 (0.53) 2.93 (.053) --

FCV-195 2.68 (0.75) 2.66 (0.77) 2.90 (0.78) 129.40 (<.001) 3>1, 3>2
Item 1 3.17 (1.01) 3.11 (1.04) 3.25 (1.03) 15.79 (<.001) 3>1>2
Item 2 3.02 (0.97) 2.98 (0.98) 3.16 (1.03) 37.90 (<.001) 3>1, 3>2
Item 3 2.20 (0.86) 2.20 (0.87) 2.53 (0.94) 217.65 (<.001) 3>1, 3>2
Ttem 4 2.85 (1.03) 2.82 (1.03) 3.04 (1.07) 55.35 (<.001) 3>1, 3>2
Item 5 2.80 (0.97) 2.75 (0.98) 3.13 (0.99) 186.66 (<.001) 3>1>2
Item 6 2.27 (0.86) 2.27 (0.88) 2.47 (0.91) 77.45(<.001) 3>1, 3>2
Item 7 2.49 (0.96) 2.47 (0.94) 2.71 (0.97) 90.31(<.001) 3>1, 3>2

DASS-21 = Depression, Anxiety, Stress Scale 21; FCV-19S = Fear of COVID-19 Scale



Table 2. Testing factor structures of the Fear of COVID-19 Scale (FCV-19S)

45

x2(df) CFI NNFI RMSEA SRMR

One-factor model

Students 463.76 (14) 0.989 0.984 0.086 0.041
Students® 167.76 (11) 0.996 0.993 0.058 0.023
Teachers using online teaching 2062.46 (14) 0.975 0.962 0.126 0.065
Teachers using online teaching ? 607.10 (11) 0.993 0.986 0.077 0.038
Teachers not using online teaching 429.07 (14) 0.978 0.968 0.122 0.061
Teachers not using online teaching? 95.89 (11) 0.996 0.992 0.062 0.031
Two-factor model

Students 243.26 (13) 0.994 0.991 0.065 0.029
Students® 127.33 (10) 0.997 0.994 0.052 0.018
Teachers using online teaching 636.20 (13) 0.992 0.988 0.072 0.041
Teachers using online teaching?® 275.25 (10) 0.997 0.993 0.054 0.020
Teachers not using online teaching 140.49 (13) 0.993 0.989 0.070 0.039
Teachers not using online teaching? 31.81 (10) 0.999 0.998 0.033 0.014
Bifactor model

Students 82.49 (7) 0.998 0.995 0.049 0.016
Students® 72.46 (4) 0.998 0.991 0.062 0.016
Teachers using online teaching 118.15 (7) 0.996 0.999 0.042 0.011
Teachers using online teaching?® 96.99 (4) 0.999 0.994 0.050 0.011
Teachers not using online teaching 16.31 (7) 0.999 0.999 0.026 0.008
Teachers not using online teaching® 13.14 (4) 0.999 0.998 0.034 0.008

CFI = comparative fit index; NNFI = non-normed fit index; RMSEA = root mean square error of approximation; SRMR = standardized root

mean square residual.



2 [tem uniqueness was corelated for the following pairs: ltems 1 and 2; Items 1 and 4; Items 6 and 7.
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Table 3. Results of convergent and discriminant validity analysis in the Fear of COVID-

19 Scale (FCV-19S)

Emotional fear

Somatic expressions

reactions
Teachers using online teaching
Emotional fear reactions 0.794 --
Somatic expressions 0.873 0.871
Teachers not using online teaching
Emotional fear reactions 0.806 --
Somatic expressions 0.890 0.883
Students
Emotional fear reactions 0.794 --
Somatic expressions 0.948 0.866

Diagonal elements in bold are square root of averaged variance extracted. When

these values were higher than the inter-latent factors correlations (off-diagonal

elements), the discriminant validity was support for the respective latent variable.

Emotional fear reactions =ltems 1, 2, 4 and 5 in the FCV-19S.

Somatic expressions =ltems 3, 6 and 7 in the FCV-19S.
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Table 4. Means of Fit Indexes in Measurement invariance Using the Subsampling Method

across three groups (i.e., teachers using online teaching, teachers not using online teaching,

and students).

Loadi
Configural oadfngs Loadings and Thresholds
Constrained as .
Model Constrained as Equal
Equal
Students and teachers using online teaching
Xphor oo 91 20) 168.57 (5) 457.88(5)
AX2(Adf) ' ' '
CFI or ACFI 0.997 -0.002 -0.004
RMSEA or
ARMSEA 0.029 0.009 0.040
SRMR or
ASRMR 0.032 0.011 -0.038
Students and teachers not using online teaching
X*(df) or
107.21 (2 187. 2301.72
AX(Adp 0 (20) 87.58 (5) 30 ©)
CFI or ACFI 0.998 -0.005 -0.022
RMSEA or
ARMSEA 0.018 0.014 0.058
SRMR or
ASRMR 0.021 0.021 -0.028
Teacher using and not using online teaching
X(df) or 85.53 (20) 14.04 (5) 400.21 (5)
AX2(Adf) ' ' '
CFI or ACFI 0.996 0.001 -0.025
RMSEA or
ARMSEA 0.021 -0.003 0.041
SRMR or
.021 .001 .01
ASRMR 0.0 0.00 0.015

CFI = comparative fit index; RMSEA = root mean square error of approximation; SRMR =

standardized root mean square residual. the bold value indicates invariance; i.e., ACFI> -
0.01; ARMSEA<0.015; ASRMR <0.03 (for factor loading) or < 0.01 (for item intercept)
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Appendix
Table S1 mean score in FCV-19S from the published studies
Confirmed cases
. . . Mean score per million/  One-factor
Reference Data collection period ~ Country (region) Sample age 1(1; II)J)CV-19S Confirmed deaths  structure
per million ©
Ahorsu et al., 2020 March, 2020 Tran Normal adults (Aged 18 years or older) 3.91(091)  163.92;8.52 S‘C‘;lt’l‘v’flﬁl g;ie only
Harper et al., 2020 March, 2020 UK General population (Not provided the aged range) 2.58 (0.88)  569.08; 36.02 Not test
Chi et al., 2021 May, 2020 Mainland China General population (Aged from 10-57) 245(1.13) 57.51;3.21 Not support
Soraci et al., 2020 March, 2020 Italy Normal adults (Aged from 18- 76) 2.41(1.33) 1752.47; 205.87 Support
Sakib et al., 2020 April, 2020 Bangladesh General population (Aged 10 years or older) 3.05(1.12)  46.10; 1.01 Support
ZH(;lzagcaya'V“’“’“a etals April, 2020 Peru Normal adults (Aged from 18-60 up) 2.26(1.14)  1108.41;14335  Not support
Support while two-
S . a . factor structure was
Midorikawa et al., 2021 August, 2020 Japan General population (Teenagers to over 60 years old)  2.38 542.61; 10.30 better than one-
factor
Wakashima et al., 2020 April, 2020. Japan Normal adults (Aged 18 years or older) 3.04* 113.32;3.82 Not support
Masuyama et al., 2020 Mid-May, 2020 Japan Adolescents 2.68 (1.15) 128.11; 6.03 Not support
.. . Support while not
Satici et al., 2020 Not provided Turkey Normal adults (Aged from 18- 64) 2.86 (1.07) provide RMSEA
Gozpinar et al., 2021 Not provided Turkey Children and adolescents 2.70 (1.19) Not support
Chang et al., 2020 March to April, 2020 Taiwan Patients with mental illness 2.64 (1.29) 17.98; 0.25 Support
Cavalheiro et al., 2020 Not provided Brazil Normal adults (Aged from 22- 67) 2.25(1.13) Not support
Caycho-Rodriguez et al., . Not .
2001 May to June, 2020 Brazil Older adults (Aged from 60- 86) provided 11,189.66; 403.98  Not support
EFA did not
Bitan et al., 2020 March to April, 2020 Israel General population (Not provided the aged range) 2.33(0.99) 1808.46; 25.60 suggest one-factor
structure
Alyami et al., 2020 April, 2020 Saudi Arabia Normal adults (Aged 18 years or older) 242 (1.08)  643.82;4.58 Not support
Han et al., 2021 June to October, 2020 South Korea Normal adults (Aged 19 years or older) 2.51(1.19) 519.15; 9.08 Support °
Mahmood et al., 2020 May, 2020 Pakistan General population (Not provided the aged range) 2.65(1.06)  242.46;5.03 Support
Winter et al.. 2020 March to April, 2020 New Zealand Normal adults (Aged from 18- 88) 2.23(1.42) 304.28;3.91 Not "
meretat, April to May, 2020 ew featan Normal adults (Aged from 18- 85) 261 (147)  309.42; 4.53 Of SupPo
Soares et al., 2021 April to May, 2020 Portugal Normal adults (Aged 18 years or older) 2.29(0.03)  3107.42; 134.64 f‘e‘;lt’l‘v’m g;ie only
October to November EFA — did * not
Magano et al., 2021 > Portugal General population (Not provided the aged range) 2.44 (1.03) 29313.85; 443.06 suggest one-factor

structure

Note. a: SD was not provided; b: support only if adding measurement errors’ correlation mentioned in the manuscript; c: The time of the statistical value is the time of the implementation of the study, and the value comes from https://ourworldindata.org/coronavirus-

data?country=~TUR
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Table S2 Key characteristics for the participated schoolteachers (n=11134) and overall
population of schoolteachers in Mainland China

. Overall ..
Demographlc Category Value population Tesjc Of. statistical Effect size
variable . significance
statistics
Age %jy)jar; M 35.32 (8.82) @13)'.70%1) =29.23 (p<0.01) d°=0.28
School type; n (%) x*=14.48 (p<0.01) w"=0.03
. 6933 0
Primary school (62.27%) 64%
. 4201 .
Middle school (37.73%) 36%
Sex; n (%) x>=6.70 (p=0.01) w=0.02
3215 0
Male (28.90%) 30%
7919 0
Female (71.10%) 70%
Years of work
experience; n (%) x°=487.98 (p<0.001) w*=0.21
2959 0
Under 5 years (26.58%) 21%
1908 0
6 to 10 years (17.13%) 15%
1460 0
11 to 15 years (13.11%) 17%
1200 0
16 to 20 years (10.78%) 16%
3607 0
Above 21 years (32.40%) 31%
SCh""IHO%“ShIP; ¥7=20.16 (p<0.001)  w>=0.04
. 10680 0
Public (95.92%) 95%
private 454 (4.08%) 5%
a. d=Cohen’sd
b. w=Cohen’s w
Table S3 The comparison between primary and middle school teachers
M (SD) or n (%)

. Primary school ~ Middle school  t or % .
variables (n=6933) (n=4201) (P-VALUE) Effect size
Age in year 34.51 (8.82) 36.70 (8.66) 12.65 (p<0.01) 0.25 (small)
Sex (female) 5431 (78.3%) 2488 (59.2%)  465.23 (p<0.01) 0.20 (small) ®
DASS-21total score 0.36 (0.48) 0.36 (0.48) 0.89 (0.38) 0.02 (small)

Depression subscale score 0.31 (0.49) 0.32 (0.49) 0.52 (0.60) 0.01 (small)




51

Anxiety subscale score 0.34 (0.49) 0.35(0.49) 1.02 (0.31) 0.02 (small) *
Stress subscale score 0.41 (0.51) 0.42 (0.52) 1.01 (0.31) 0.02 (small) *
FCV-19S 2.69 (0.76) 2.65 (0.75) -2.74 (0.01) -0.05 (small) *

Item 1. I am most afraid of
coronavirus-19. 3.18 (1.02) 3.12 (1.02) -3.39(<0.01)  -0.07 (small)

AE 1LEE F AT R

Item 2. It makes me uncomfortable to
think about coronavirus-19.

RIE 2. 243 A8 BUH S il R 2 RA
[

Item 3. My hands become clammy
when I think about coronavirus-19.

R 3.2 PAE B0 ek il % i AT
R KT

Item 4. My hands become clammy
when I think about coronavirus-19.

RIE 4 JAH o2 B9 e i 48 1 2%
EMdr
Item 5. When watching news and

stories about coronavirus-19 on social
media, I become nervous or anxious.

BE 5. 23CF BT Al R A A AR
PR _ERIAR SR I, R R B 5KAN
e

Item 6. I cannot sleep because I’'m

worrying about getting coronavirus-

19. 2.28 (0.87) 2.26 (0.85) -1.17 (0.24) -0.02 (small)
R 6. O FRAH O BEGE TRET 42

B INE ST

Item 7. My heart races or palpitates

when [ think about getting

coronavirus-19. 2.49 (0.96) 2.47 (0.95) -0.96 (0.34)  -0.02 (small) ®
RE 7.2 AR B 2 G e il %

i, o bEkhntk

a Cohend

b Cohen w

3.01 (0.98) 3.00 (0.97) 0.51(0.61)  -0.01 (small)®

2.20 (0.87) 2.18 (0.85) 158 (0.11)  -0.03 (small) ®

2.86 (1.04) 2.81 (1.03) 2.41(0.02)  -0.05 (small)®

2.82 (0.97) 2.74 (0.97) -4.76 (<0.01)  -0.09 (small) ®




