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Abstract

Background: Recently, the negative effects of the COVID-19 pandemic on mental health have been addressed from the
perspective of general public health. The role of problematic Internet use as a risk factor for psychological distress during the
epidemic is another area of increased concern. Preliminary evidence suggests an increased psychological vulnerability for
elementary and middle school teachers.

Objective: The current study analyzed the role of problematic Internet use, including problematic smartphone (PSU) and
problematic social media use (PSMU), as explanatory variables in terms of primary and middle school teachers’ fear of
COVID-19. The effects of PNT of online teaching and fear of COVID-19 were also evaluated in terms of teachers’
psychological distress. The purpose was to empirically evaluate the relationships among these research variables using a
proposed model of factors contributing to teachers’ psychological distress during COVID-19.

Methods: Online survey data was collected from 9030 primary and middle school teachers. A conventional model based on
recent publications in the field of problematic Internet use and psychological distress during COVID-19 was compared with a
proposed model, based on prior findings indicating problematic Internet use variables serve as explanatory, rather than outcome,
variables.

Results: Structural Equation Modelling confirmed the superior goodness of fit of the proposed model (?2 (348) = 6220.27,
RMSEA = 0.04, NNFI = 0.07, CFI = 0.99, SRMR = 0.07), as evidenced by a?AIC of 578.505 (significant when greater than 10)
between the conventional model and proposed model. The data also demonstrated that the proportion of participants with
psychological distress was relatively high: depression (20.4%), anxiety (26.4%), and stress (10.2%). The problematic Internet use
behaviors were significantly associated with fear of COVID-19 (PSU: t = 17.19, P < 0.001; PSMU: t = 7.91, P < 0.001). Fear of
COVID-19 and PNT of online teaching were both positively related with psychological distress (Fear of COVID-19: t = 9.65, P
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< 0.001; PNT of online teaching: t = 10.83, P < 0.001). A significant moderating effect was found for PNT of online teaching on
psychological distress (t = 5.68, P < 0.001), in that PNT of online teaching enhances the harmful effect of fear of COVID-19 on
psychological distress.

Conclusions: The findings suggest that problematic Internet use behaviors contribute to fear of COVID-19 which, in turn, results
in psychological distress. PNT of online teaching was both directly associated with increased psychological distress as well as
serving as a moderator enhancing the impact of fear of COVID-19 on psychological distress. We suggest that school
administrators pay attention to teachers’ psychological needs and make efforts to assist teachers in experiencing greater
autonomy and relatedness from interpersonal relationships to alleviate the psychological need thwarting that may arise from
online teaching tasks.
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Abstract

Background:  Recently, the negative effects of the COVID-19 pandemic on mental health have
been addressed from the perspective of general public health. The role of problematic Internet
use as a risk factor for psychological distress during the epidemic is another area of increased
concern.  Preliminary  evidence  suggests  an  increased  psychological  vulnerability  for
elementary and middle school teachers.
Objective:  The  current  study  analyzed  the  role  of  problematic  Internet  use,  including
problematic  smartphone  (PSU)  and  problematic  social  media  use  (PSMU),  as  explanatory
variables in terms of primary and middle school teachers’ fear of COVID-19. The effects of PNT
of online teaching and fear of COVID-19 were also evaluated in terms of teachers’ psychological
distress.  The  purpose  was  to  empirically  evaluate  the  relationships  among  these  research
variables using a proposed model of factors contributing to teachers’  psychological distress
during COVID-19.
Methods: Online survey data was collected from 9030 primary and middle school teachers. A
conventional model based on recent publications in the field of problematic Internet use and
psychological distress during COVID-19 was compared with a proposed model, based on prior
findings  indicating  problematic  Internet  use  variables  serve  as  explanatory,  rather  than
outcome, variables.
Results: Structural Equation Modelling confirmed the superior goodness of fit of the proposed
model (Χ2  (348) = 6220.27, RMSEA = .04, NNFI = .07, CFI = .99, SRMR = .07), as evidenced by
a AIC of 578.505 (significant  when greater than 10) between the conventional  model  andΔ
proposed  model.  The  data  also  demonstrated  that  the  proportion  of  participants  with
psychological  distress  was relatively  high:  depression (20.4%),  anxiety  (26.4%),  and stress
(10.2%).  The problematic  Internet  use  behaviors  were significantly  associated with  fear  of
COVID-19 (PSU:  t  = 17.19,  P <  .001; PSMU:  t  = 7.91,  P  < .001). Fear of COVID-19 and PNT of
online teaching were both positively related with psychological distress (Fear of COVID-19: t =
9.65, P < .001; PNT of online teaching: t = 10.83, P < .001). A significant moderating effect was
found for PNT of online teaching on psychological distress (t  = 5.68,  P < .001), in that PNT of
online teaching enhances the harmful effect of fear of COVID-19 on psychological distress. 
Conclusions: The findings suggest that problematic Internet use behaviors contribute to fear
of COVID-19 which, in turn, results in psychological distress. PNT of online teaching was both
directly associated with increased psychological  distress as well  as serving as a moderator
enhancing the impact of fear of COVID-19 on psychological distress. We suggest that school
administrators  pay  attention  to  teachers’  psychological  needs  and  make  efforts  to  assist
teachers in experiencing greater autonomy and relatedness from interpersonal relationships to
alleviate the psychological need thwarting that may arise from online teaching tasks.

Keywords:  problematic  Internet  use;  psychological  need  thwarting;  psychological  distress;
online teaching; COVID-19; online survey; structural equation modelling;  primary and middle
school teachers

Introduction
The  pandemic  caused  by  the  novel  coronavirus  disease  2019  (COVID-19)  has  resulted  in
quarantines and isolation at home in many countries. In addition to the physical effects of the
pandemic, scholars are paying increasing attention to the effects on individuals’ mental health,
including the stress caused by restrictions on movement, anxiety about the influence of COVID-
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19 on their  lives, and  fear of  infection [1-4]. Scholars and medical  professionals  have even
referred to these potentially long-lasting psychological impacts as a “second wave” resulting
from the pandemic [5]. 

Primary and Middle School Teachers as a Vulnerable Population
However,  while  several  studies,  such  as  those  cited  above,  have  focused  on  the  general
population, the impact on specific populations whose work has required substantial changes
due to COVID-19 has not been sufficiently evaluated. Specifically,  given the  closure of school
campuses  and  the  required  implementation  of  online  teaching  in  many  countries [6-8],
primary and middle school teachers should be considered a vulnerable population in terms of
mental health risk factors. In fact, some preliminary analysis of demographic factors related to
the  prevalence  of  anxiety  among  teachers  in  China  during  the  pandemic  indicates  that
elementary school teachers are at greater risk as compared to high school teachers [9]. There
are  several  factors  which  make  teachers  vulnerable  to  the  impact  of  COVID-19,  including
strains  upon  the  teacher-learner  relationship  during  interrupted  learning,  uncertainty
regarding  teachers’  current  and  future  responsibilities,  and  the  technical  and  logistic
challenges related to the transition from a classroom to home-based teaching environment
[10].

Thus,  although some researchers  have  evaluated the impact  of  COVID-19 on psychological
well-being in educational contexts, these studies have tended to focus on university contexts
(e.g.  Al-Sabbah et al.  [11] who found negative biopsychosocial  effects on both teachers and
students at the tertiary level) or the impact of the pandemic on students (e.g. Zhang et al. [12-
13]  who noted an  increase  in  mental  health  issues  for  children and  adolescents  following
school closures). While these studies provide evidence of the negative impacts of COVID-19,
further research focusing on primary and middle school teachers as a vulnerable population is
warranted.

Online Teaching and Primary and Middle School Teachers’ Psychological Well-being
Studies on the time spent in online teaching has demonstrated that elementary and secondary
school  students  spend  significantly  more  time  learning  online  as  compared  to  university
students [14]. As a result, the numbers of hours of online teaching activities is associated with
the prevalence of symptoms of emotional problems among teachers [10]. One reason online
teaching negative influences teachers’ mental health is the fact that primary and secondary
teachers were not well-prepared with the required technological skills online teaching [6-8,
10], since school closures and online teaching requirements were announced without sufficient
time  to  prepare.  Online  teaching  requires  sufficient  information  and  communication
technology (ICT) literacy and experience in online teaching design [15] since, without ICT skills
and experience, it is difficult to achieve successful online teaching results. According to Zheng
and Song’s survey of online teaching by Chinese primary and secondary school teachers during
the epidemic, less than half of the teachers reported having sufficient ICT skills to share digital
teaching resources with others, carry out collaborative teaching, and use learning management
systems to evaluate student learning outcomes [6]. As a result, 31.3% of teachers indicated that
they were not willing to continue online teaching after the epidemic [6]. Similar results were
also found for Indonesian elementary school teachers, where  80% of surveyed teachers felt
dissatisfied with the efficiency of online teaching [8]. Given these levels of dissatisfaction with
online  teaching,  it  is  critical  to  evaluate  the  role  of  online  teaching  in  terms  of  teachers’
psychological well-being.
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While some research has discussed how online teaching activities generally result in additional
work-related  burdens,  pressure,  and  excessive  time  expenditures  for  teachers  [10,  16-17],
there  is  a  lack  of  large  scale  empirical  studies  reporting  on  the  resulting  impact  on  the
psychological well-being of teachers. In fact, few studies have evaluated the impact of online
teaching  on  primary  and  secondary  school  teachers’  mental  health.  Existing  research  has
tended to emphasize general demographic factors without considering the influence of online
teaching (e.g. Li et al. [9] who reported higher levels of anxiety among female teachers and
urban school teachers). As such, risk factors related to elementary and middle school teachers’
psychological distress during the COVID-19 pandemic, in the context of online teaching, have
yet to be empirically examined.  

The Role of Problematic Internet Use
Given the demands of designing, conducting, and evaluating learning through online courses,
most teachers require use of the Internet (or mobile devices) over an extended period of time
[6,8,10]. Additionally, since most primary and middle school teachers also serve as home room
teachers,  which  is  particularly  common  in  Asian  countries  [18],  mobile  devices,  such  as
smartphones,  are  frequently  required  to  communicate  with  parents.  However,  given  the
Internet access provided by smartphones,  problematic Internet use related to smartphones
(problematic  smartphone use;  PSU) has  become a  common phenomenon which  negatively
impacts mental health, including increased Internet addiction [19-20], and the prevalence of
attention-related disorders  [21] . 

Related to excessive use of smartphones is the phenomenon of problematic social media use
(PSMU). Teachers working in environments with immediate access to the Internet may receive
frequently updated information on COVID-19, partly due to the fact that some social media
applications automatically list breaking news (such as announcements related to pandemics)
on their homepage. For example, Weibo, the dominant microblogging website in China with
more than 500 million users, automatically lists major social news events immediately after
logging  in,  so  that  users  are  forced  to  view  headlines  related  to  breaking  news  stories,
particularly  concerning  COVID-19.  Moreover,  it  is  also  likely  that  teachers  will  take  the
initiative to check for updated information on COVID-19 using social media, a phenomenon
demonstrated by previous studies on the general population [2,22]. 

Unfortunately, whether teachers are passively (via automatic updates on COVID-19 news) or
actively (through intentional searching) exposed to social media regarding COVID-19, negative
emotions may be induced for two main reasons: a) disturbing information on the epidemic
may deepen one’s  anxiety [4,22-23];  and b)  when updated information is  not  immediately
available,  individuals  will  tend  to  continue  searching  for  relevant  information,  forming  a
negative emotion feedback loop [3]. This type of negative emotion related to COVID-19 can be
characterized as fearfulness,  with fear of  COVID-19 clearly related to  mental  health issues,
including anxiety and depression [24]. In fact, the impact of fear of COVID-19 on anxiety and
depression has been supported by a recent cohort  study of adults,  which found an overall
increase of between 6.6 and 7.4 fold in depression and anxiety among the surveyed adults [25].
Given existing empirical findings, it is likely that PSU and PSMU serve as two critical factors
related to primary and middle school teachers’ fear of COVID-19 [26] and overall psychological
distress during the outbreak of COVID-19 [3,22,27-30].  Thus,  the role of PSU and PSMU in
terms of fear of COVID-19 and psychological distress require further empirical evaluation and
modelling to understand the relationships among these important variables.
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Psychological Need Thwarting of Online Teaching
From previous studies, it is obvious that online teaching during the epidemic has left a negative
impression on teachers,  including  very low satisfaction  and  lack  of  intention  to  engage  in
online teaching [6,8]. Although most teachers consider online teaching to be necessary, given
the preventative effect of distance learning on the spread of the virus and the potential benefits
to student learning [10], teachers’ motivation has suffered due to a lack of direct interaction
with students while teaching online [7]. Given unfamiliarity with online teaching, low teaching
motivation may be reflected in teachers’ lack of autonomy and competence in online teaching.
Moreover, during the epidemic teachers were isolated at home, restricting teachers’ sense of
satisfaction in terms of their need for relatedness [10]. According to Self Determination Theory
(SDT), autonomy, competence, and relatedness are three basic psychological needs impacting
motivation [31-32]. When these three psychological basic needs are not satisfied, frustration
occurs,  resulting in a phenomenon called psychological need thwarting (PNT) [33-34].  This
study proposes a novel construct based on PNT within the context of online teaching: PNT of
online teaching.

We believe that PNT of online teaching can provide a new perspective to assist in interpreting
the mechanisms contributing to mental health issues among teachers during the epidemic. We
hypothesize  that  PNT of  online  teaching may contribute  to teacher’s  psychological  distress
since  studies  indicate  that  higher  levels  of  teachers’  PNT  are  associated  with  professional
burnout [35-36], and burnout is a construct closely related with psychological distress (e.g.
depression and anxiety) [37]. However, the effects of PNT of online teaching requires further
examination.  For example,  the nature of the influence of PNT of online teaching on mental
health  (as  a  direct  effect  or  moderating  variable  for  the  impact  of  other  variables  on
psychological distress) requires clarification. 

Aims of the Present Study 
Although COVID-19 research has addressed the association between digital technology use and
psychological distress [2,3,22,29,38], there is a lack of research on a) the vulnerable population
of primary and middle school teachers and b) the novel construct of PNT of online teaching. As
such, in the present study, we conducted a cross-sectional survey to investigate the prevalence
of psychological distress among primary and middle school teachers in Mainland China. Most
importantly, in order to further understand the relationships among problematic Internet use
behaviors (i.e., PSU and PSMU), PNT of online teaching, fear of COVID-19, and psychological
distress,  we  propose  and  examine  two  competing  models  which  both  offer  plausible
interpretations and implications. This study intends to contribute to both theory and practice
by evaluating the influence of problematic Internet use behaviors and PNT of online teaching
on the psychological distress experienced by primary and middle school teachers during the
COVID-19 pandemic.

Existing Model based on the I-PACE Framework 
The  theoretic  models  evaluated  in  this  study  are  based  on  two  opposite  perspectives  for
explaining  the  mechanisms  involved  in  the  development  of  psychological  distress  and
problematic Internet use behaviors. The first model is based on Brand et al.’s Interaction of
Person-Affect-Cognition-Execution (I-PACE) model which has been used to explain how the
problematic use of Internet use activities develops [39]. According to the I-PACE model, under
stressful  environmental  conditions  (e.g.,  the  COVID-19  outbreak  and  the  burdens  and
challenges  of  online  teaching),  individuals  will  experience  an  emotional  response,  such  as
psychological distress. In turn, these emotional responses can induce addictive behaviors, such
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as PSU, and PSMU (explained as behaviors caused by a reduction of executive functioning and
loss  of  self-control  in  the  I-PACE  Model).  Consequently,  in  the  I-PACE  model,  increased
psychological distress reduces an individual’s ability to inhibit their cravings for and addition
to  smartphone  use  and  social  media  use.  Finally,  given  diminished  inhibitory  control,  an
individual  tends  to  increase  their  time  spent  on  smartphone  and  social  media  use,  which
becomes problematic in nature. Empirical support for the fit of the I-PACE model with Chinese
adults has been recently reported [28], with depression and anxiety having a positive effect on
PSU, mediated by the anxiety caused by COVID-19.

The I-PACE model has been widely used in recent empirical studies, such as the research of
Peng  et  al.  who  examined  the  relationships  among  self-esteem,  life  satisfaction,  teacher
autonomy  support,  and  PSU  among  adolescents  based  on  the  I-PACE  model  [40].  Recent
research by Wolniewicz et al.  also adopted the  I-PACE model as a framework to assess the
relationships among depression and anxiety and PSU, in which proneness to boredom and fear
of  missing  out served  as  mediators [41]. Likewise,  Dang  et  al.  conducted  a  one-year
longitudinal study to test hypotheses based on the I-PACE model that emotional intelligence
would have an indirect effect on Internet Gaming Disorder (IGD) and that depression would
have a direct effect on IGD [42].

Based on the original I-PACE model [39], we have developed a testing model (Figure 1). All
hypothesized relationships in Model 2 are positive. In the model, psychological distress is an
explanatory variable, while problematic Internet use behaviors serve as dependent variables
(i.e., PSU and PSMU). Fear of COVID-19, following prior I-PACE model testing research in the
context of COVID-19 [28], was included as a mediator. More specifically, in the I-PACE model,
the anxiety or fear caused by COVID-19 is a mediator for the influence of psychological distress
(i.e., general depression and anxiety) on problematic Internet use [28]. Regarding PNT from
online teaching, the rationale of the I-PACE model suggests that this variable will have a direct
positive  effect  on  PSU and  PSMU,  since  the  I-PACE model  predicts  that  an  individual  in  a
stressful environment will experience an emotional response (e.g.,  PNT) which, in turn, will
increase the probability of addictive behaviors.  The expectation that stress and anxiety can
lead  to  the  development  of  addictive  behaviors,  including  problematic  Internet  use,  has
recently been reiterated in the context of COVID-19 guidance published by authors including
several involved in the development of the original I-PACE model [43].  

________________________________________

Insert Figure 1 here
________________________________________

Proposed Model
Despite the fact  that  the I-PACE model  has been supported by the aforementioned studies
[28,40-42],  other  recent  research  provides  an  alternative  explanation  for  the  established
relationships  among  psychological  distress  (including  anxiety  and  depression)  and
problematic Internet use behaviors.  In fact, scholars have proposed a perspective which is
opposite  to  that  of  the  I-PACE  framework.  Namely,  excessive  Internet  use  behaviors  are
considered  to  be  risk  factors  predictive  of  psychological  distress [20,44-45],  rather  than
behaviors resulting from such distress.  In Chen et al.’s  longitudinal study, increases in PSU
were  associated  with  increases  in  psychological  distress  among  Hong  Kong  university
students, although no influence of PSMU was found [20].  It is probable that the association
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between problematic Internet use behaviors and psychological distress may be even stronger
during  the  COVID-19  pandemic,  given  the  results  of  Chen  et  al.’s  study  comparing  the
magnitude of  the  association  of  Internet  us  behaviors  with psychological  distress  between
measures taken pre-COVID-19 and during the COVID-19 outbreak [38], which found that PSU
and PSMU were only positively associated with psychological distress during the COVID-19
outbreak but not prior to the outbreak.  One explanation for this finding is  that individuals
restricted to their homes may rely more on social media to receive updated information of
COVID-19, with social media providing  false  or exaggerated  reports about COVID-19  [4].  In
addition, the negative emotions expressed by Netizens may cause harm to individuals’ mental
health through “(mis)information overload” [4].  

Based on relevant literature,  we propose an alternative model (Figure 2).  All  hypothesized
relationships in Model  2 are positive.  The proposed model is based on previous studies of
excessive problematic Internet use behaviors leading to psychological distress [4,20,38,44-46].
As such, PSU and PSMU serve as explanatory variables (rather than as dependent variables),
and are expected to significantly influence teachers’ psychological distress (as the dependent
variable). In order to address the context of COVID-19, we hypothesize that fear of COVID-19
will  serve  as  a  mediator  between  problematic  Internet  use  behaviors  and  psychological
distress (a mental health problem), which is also in line with the findings of Hashemi et al. [47].
Specifically,  since  teachers use  smartphones  and  social  media  more  frequently  during  the
outbreak, exposure to a greater amount of negative and frightening information can result in
higher levels of  fear of COVID, a specific fear that is likely to result in general psychological
distress. This mechanism has also supported by Lin et al.’s study wherein fear of COVID-19 was
a mediator between PSMU and psychological distress [2]. Since PNT is positively associated
with  teacher  burnout  (which  is  strongly  related  to  anxiety  and  depression)  [35-36],  the
proposed  model  hypothesizes  that  PNT  of  online  teaching  will  be  positively  related  with
mental  health  problems,  since  PNT  has  been  demonstrated  to  serve  as  a  proxy  for
psychological  distress  [37,48]. In  addition  to  a  direct  effect,  the  proposed  model  also
hypothesizes  that  PNT  will  strengthen  the  impact  of  fear  of  COVID-19’s  on  teachers’
psychological  distress  (i.e.  PNT  will  also  serve  as  a  moderator).  Specifically,  according  to
Neufeld et al., an individual’s stress-protective system diminishes as basic psychological needs
are frustrated [49].  That is,  PNT of online teaching may weaken teachers’  stress-protective
system and thereby enhance the harm from the fear of COVID-19 on mental health. As such, in
the proposed model, for teachers frustrated by online teaching (and associated lower levels of
self-autonomy,  competence,  relatedness  with others)  fear  of  COVID-19 may result  in  more
serious  harm  to  mental  health  as  compared  to  teachers  with  higher  levels  of  autonomy,
competence, and relatedness in terms of online teaching. 

________________________________________

Insert Figure 2 here
________________________________________

 

Method  

Participants and Procedure
This study conducted a cross-sectional online survey of primary and middle school teachers
between  May  25  and  June  30,  2020.  Ethics  approval  for  the  study  was  provided  by  the
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Institutional Review Board (IRB) of the Jianxi Psychological Consultant Association (IRB ref:
JXSXL-2020-J013). A non-probability sampling strategy was adopted to implement an online
survey using Sojump, a platform for online questionnaire collection. We first sought help from
principals  of  primary  and  middle  schools  in  Jiangxi,  Sichuan,  and  Shandong,  China.
Subsequently,  the  principals  who  accepted  our  invitation  provided  the  online  survey’s
hyperlink  to  their  respective  school’s  teachers.  Implementation  of  the  online  survey  was
voluntary and anonymous. Informed consent was obtained at the beginning of the survey. In
total, 11014 primary and middle school teachers complete the online survey.

As the  Sojump platform  required participants to complete all items, there were no missing
data. However, not all participant data was utilized for subsequent analysis, as we only selected
participants who had experience in online teaching during the COVID-19 outbreak. Filtering of
responses was achieved through the use of one survey item which asked “During the epidemic,
did you conduct online teaching? (including online teaching, assigning and grading homework
in  the  Internet  environment,  etc.)”.  Based  on  responses  to  this  item,  respondents  were
screened,  and  only  teachers  with  online  teaching  experience  were  included  as eligible
participants for data collection. As a result, the effective sample included 9030 participants.
5838 responses from primary school teachers (65%) and 3192 responses from junior high
school  teachers  (35%)  were  collected.  Given  that  there  were  generally  no  significant
differences in the observed scores between primary and junior high school teachers for the
target  variables,  with  the  exception  of  PSMU,  for  which  there  was  a  significant  difference
between primary and junior high school teachers (t  = 3.79,  P = .001), with a small effect size
(Cohen  d  = .08),  we integrated the data from the two samples (primary and middle school
teachers) during this stage of model evaluation. 

Measures 
Five  validated  psychometric  instruments  were  used  to  evaluate  teachers’  psychological
distress,  fear of  COVID-19,  problematic smartphone use,  problematic social  media use,  and
psychological  need  thwarting  of  online  teaching.  These  instruments  were  administered  as
online questionnaires wherein participants were asked to self-evaluate themselves in terms of
these constructs during a specific timeframe in which the COVID-19 outbreak was considered
to be the most serious in terms of its impact on teachers and online teaching;  namely,  the
school semester beginning in February 2020 and ending in June 2020.

Psychological Distress
We used scores from the Depression, Anxiety and Stress Scale-21 (DASS-21) as indicators for
psychological  distress.  The DASS-21 contains 21 items evenly divided into three subscales:
depression, anxiety, and stress (each subscale consisting of seven items) [50]. All items were
rated using a four-point Likert scale (zero to three), with higher scores indicating higher level
of depression, anxiety, or stress. We summed all item scores for each subscale and multiplied
the summed scores by two to facilitate a comparison with the scale’s cutoff values. According to
the DASS-21 manual, multiplied scores higher than 10 (depression), 8 (anxiety) and 15 (stress)
indicate a mental health problem [50]. Prior studies have demonstrated the sound psychometric
properties of the Chinese version of DASS-21  [51-52] among mainland Chinese respondents.
The internal consistency of the Chinese DASS-21 instrument utilized in our study was high
(0.92, 0.91 and 0.91 for depression, anxiety and stress, respectively). Sample items for each
subscale include: “I couldn’t seem to experience any positive feelings at all” (depression); “I
was  aware  of  dryness  of  my  mouth”  (anxiety);  and  “I  tended  to  over-react  to  situations”
(stress). 
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Fear of COVID-19
The Fear of COVID-19 Scale (FCV-19S) was used to measure the level of the fear of COVID-19.
FCV-19S contains seven items scored on a five-point Likert-type scale (from 1 to 5). Higher
scores on the FCV-19S indicate higher levels of fear of COVID-19. FCV-19S was developed by
Ahorsu  et  al.  [53]  and  has  demonstrated  sound  psychometric  properties.  The  internal
consistency of the FCV-19S in this study was 0.89,  indicating good reliability.  Sample items
include: “I am most afraid of COVID-19” and “I am afraid of losing my life due to COVID-19”.

Problematic Smartphone Use
The  Smartphone  Application-Based  Addiction  Scale  (SABAS)  was  used  to  measure
respondents’ level of PSU. Csibi et al. developed SABAS [54], which includes six items. SABAS
measures a single construct: risk of addiction to smartphone applications. SABAS was used to
assess general problematic smartphone/Internet use. SABAS items were scored on a six-point
Likert-type scale (from 1 to 6), with higher scores indicating more problematic smartphone
use. The psychometric properties of the Chinese version of SABAS have been established with a
Chinese sample  [55-56].  The internal  consistency of SABAS in the present study was 0.87,
which was deemed acceptable. Sample items include: “My smartphone is the most important
thing in my life” and “I tend to increasingly use my smartphone”.

Problematic Social Media Use
The Bergen Social Media Addiction Scale (BSMAS) was adopted by this study to measure PSMU.
BSMAS was developed by Andreassen et al. [57] and includes six items score on a five-point
Likert-type  scale  (from  1  to  5),  with  higher  scores  indicating  greater  risk  of  social  media
addiction.  The  Chinese  version of  BSMAS  has  sound  psychometric  properties  [55-56].  The
internal consistency of BSMAS in the present study was satisfactory (  = 0.88). Sample itemsα
include: “I spend a lot of time thinking about or planning on using social media” and “I use
social media to forget about personal problems”.

Psychological Need Thwarting of Online Teaching
According  to  our  review  of  the  literature,  there  is  no  published  instrument  available  to
measure  the  psychological  need  thwarting  of  online  teaching.  Therefore,  we  made  slight
modifications to the original content of the Chinese Psychological Need Thwarting of Teachers
Scale (CPNTTS)  [35]  in  order  to  reflect  the  nature  of  online  teaching  tasks.  CPNTTS  was
developed by Chen et al. following SDT and includes three subscales: autonomy, competence,
and relatedness [35]. Regarding revisions to the scale, for example, an original item belonging
to autonomy need thwarting was: “I can’t decide on my own how I want to teach.” This item
was revised to “During the epidemic, I had to follow a prescribed way of online teaching” in
order  to  better  contextualize  the  source  of  autonomy  need  thwarting  as  online  teaching.
Likewise, an original item belonging to competence need thwarting was: “There are situations
that make me feel incapable,” which was changed to “In the working environment during the
COVID-19  epidemic,  some  online  teaching  situations  made  me  feel  incapable.”  In  terms  of
relatedness need thwarting, an original item was “I feel rejected by the people around me,”
which was changed to “When conducting online teaching during the epidemic, I felt that I was
rejected by other colleagues and administrators”. The CPNTTS includes nine items scores on a
seven-point  Likert-type  scale  (from  1  to  7).  Although  CPNTTS  has  demonstrated  sound
psychometric  properties  [35],  we  conducted  a  strict  re-examination  of  the  reliability  and
validity of the scale since modifications were made for the purposes of the present study. The
results  confirmed  that  the  factor  structure  of  the  revised  version was  consistent  with  the
original CPNTTS scale, with the results of confirmatory factor analysis (CFA) demonstrating
satisfactory fit on relevant indices (CFI = .966, NNFI = .955, RMSEA = .09 and SRMR = .05).
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Moreover,  factor  loadings  were  between  .63  to  .88,  which  was  deemed  acceptable.  The
Cronbach’s   for  the  sub-scales were as follows:  autonomy (0.78),  competence (0.84),  andα
relatedness (0.88). Based on the above results, the revised version of CPNTTS was deemed to
have acceptable validity and reliability.

Demographic Information
In addition to age,  educational  system (elementary or middle school),  gender and years of
work experience,  two key demographic variables were also evaluated: status as homeroom
teacher and previous online teaching experience before the school hiatus.  

Statistical Analyses
We first provided descriptive statistics on our target variables (i.e., psychological distress, fear
of COVID-19, PSU, PSMU, and PNT of online teaching). We also further reported the proportion
of respondents who reported psychological distress, including depression, anxiety, and stress,
based on the cutoff values of DASS [50]. Furthermore, the results of Pearson correlations were
also provided. 

Next, structural equation modeling (SEM) with LISREL 8.80 was used to test the two competing
models  (Figure  1:  PSU  and  PSMU  served  as  dependent  variables,  fear  of  COVID-19  as  a
mediator, psychological distress and PNT of online teaching as independent variables; Figure
2: Psychological distress served as a dependent variable, fear of COVID-19 as a mediator, PSU,
PSMU and PNT of online teaching as independent variables. PNT of online teaching was also
hypothesized as a moderator). In both models, key demographic variables including years of
work experience, gender, status as homeroom teacher and previous online teaching experience
before the school hiatus were included as control variables. Given that the factor structure of
DASS-21 and CPNTTS both consisted of three subscales, the mean scores of each subscale were
used as indicators for psychological distress and PNT of online teaching while other latent
variables used the original items,. We carefully reviewed the quality of the two models and
compared  the  model  fit  indices  between  the  models  without  evaluating  the  possible
moderating effect (relevant for Model 2) at this stage, since model fit must be first established. 

After comparing the fit of the two competing models, a test for the moderating effect of PNT of
online teaching (Model 2) was conducted. We referred to Little et al.’s approach of the residual
centering [58] to conduct the moderating test using SEM. Through this approach, we used the
residuals  to  form indicators  for  the  product  variable  (i.e.  Fear  of  COVID-19*PNT of  online
teaching). That is, for the model including the latent interaction construct, the residuals served
as respective indicators. According to Little et al., for the interaction effect to be estimated in an
unbiased manner, specific residuals of the interaction variable should correlate. As such, there
were a total of 36 pairs of measurement errors added as correlated estimates (i.e., the three
mean scores for the subscales of CPNTTS served as indicators for PNT of online teaching and
the seven original items from FCV-19S served as the indicators for fear of COVID-19). In order
to judge whether the moderating effect existed,  we scrutinized the significance level  of  the
latent interaction construct and compared the difference in proportion of variance explained
(i.e.  R2)  between the model  without a moderating effect  and the full  model  (i.e.  the model
including the moderating effect), which reflects the concept of an effect size [59].

Regarding the criteria for model fit evaluation, we adopted the following combined indices: Χ2,
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
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of .06 or lower, SRMR values of .08 or lower, CFI values of .95 or higher, and NNFI values of .95
or higher are considered acceptable [60].  Moreover,  the Akaike information criterion (AIC)
and AIC ( AIC Δ higher - AIC lower) were used to compare models with acceptable fit indices in order
to decide which model had the best fit. Specifically, a smaller AIC indicates a better model [61];

AIC>10 indicates that, compared to the model with the lower AIC, the empirical data cannotΔ
provide any support to the model with the higher AIC. AIC between 4 to 7 indicates the modelΔ
with the higher AIC receives less empirical support as compared to model with the lower AIC.

AIC between 0-2 means the two models can considered to equally fit the dataΔ  [62].

Results

Participant Characteristics
Table 1 includes key participant characteristics. The mean age of respondents was 35.09 years
(SD  = 19.08), with 6563 female teachers (72.7%). Most of the participants had the years of
work experience over 10 years (5203 teachers, 57.6%). More the half of the participants served
as homeroom teachers (5225 teachers, 57.9%) and most of them did not have prior experience
in online teaching before the school hiatus (6387 teachers, 70.9%). In terms of subjects taught,
most  participants  taught  Chinese  (2624  teachers,  29.05%),  Mathematics  (2222  teachers,
24.60%) and English (1601 teachers, 17.73%).

Table 1. Key characteristics for the participants of the study (N=9030)
Age in year; M (SD) 33.94 (8.81)
School type; n (%)

Primary school 5838 (64.65%)
Middle school 3192 (35.35%)

Gender; n (%)
Male 2467 (27.3%)
Female 6563 (72.7%)

Years of work experience; n
(%)

Under 5 years 2207 (24.3%)
6 to 10 years 1620 (17.9%)

11 to 15 years 1268 (14.0%)

16 to 20 years 1049 (11.6%)

Above 21 years 2886 (32.0%)
Homeroom teacher; n (%)

Yes 5225 (57.9%)
No 3805 (42.1%)

Prior  online  teaching
experience; n (%)

Yes 2643 (29.30%)
No 6387 (70.70%)

Subject taught; n (%)
Chinese 2624 (29.05%)
English 1601 (17.73%)
Mathematics 2222 (24.60%)
Science 716 (7.93%)

https://preprints.jmir.org/preprint/28373 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Yi et al

Social science 1008 (11.17%)
Other  (music,  art,
physics, politics)

859 (9.52%)

Descriptive Statistics and Pearson Correlations for the Observed Variables
Table  2  displays  the  mean  values  for  our  target  variables  (observed  scores)  and  Pearson
correlations. For psychological distress, the mean was 0.36 (SD=0.48). According to the cutoff
points from DASS-21 manual (Lovibond & Lovibond, 1996), the proportion of respondents with
mental  health  problems  were  as  follows:  depression  (20.4%),  anxiety  (26.4%),  and  stress
(10.2%). Moreover, mean values for other variables are as follows: level of fear of COVID-19
(2.13;  SD  = 0.59), PSU (2.76;  SD = 1.03), PSMU (2.26;  SD  = 0.79), and PNT of online teaching
(3.63;  SD  = 0.89) which were lower than the corresponding median values. Among the three
subscales of  PNT,  the scores from high to low were competence (mean = 4.30,  SD =  1.38),
autonomy (mean = 4.02,  SD  = 1.09) and relatedness (mean = 2.58,  SD  = 1.08) (not shown in
Table  2).  The  Pearson  correlations  indicated  that  psychological  distress  was  positively
associated with fear of COVID-19, PSU, PSMU and PNT of online teaching (r values ranged from
0.25 to 0.41, all significant at P < .001). 

Table 2. Descriptive statistics and Pearson correlation matrix of the variables of interest
Mean (SD) 1 2 3 4 5

1.Psychological distress a 0.36 (0.48) 1.00
2.Fear of COVID-19 b 2.15 (0.59) 0.41* 1.00
3.PSU c 2.76 (1.03) 0.34* 0.35* 1.00
4.PSMU d 2.26 (0.79) 0.31* 0.27* 0.57* 1.00
5.PNT e 3.54 (0.89) 0.25* 0.28* 0.26* 0.18* 1.00
*Note: All P-values < .001
a Assessed using the Depression, Anxiety and Stress Scale-21
b Assessed using the Fear of COVID-19 Scale
c  PSU = Problematic smartphone use, assessed using Smartphone Application-Based Addiction

Scale
d PSMU = Problematic social media use, assessed using the Bergen Social Media Addiction Scale
e  PNT =Psychological need thwarting of online teaching, assessed using a revised form of the
Chinese Psychological Need Thwarting of Teachers Scale

Model Comparisons
Using SEM, we separately provided model fit values for the standard and proposed models. For
both models, the variables of years of work experience, gender, status as homeroom teacher
and previous online teaching experience before the school hiatus served as control variables.
According to the results of the I-PACE model (Figure 3) and the proposed model (Figure 4), it is
clear that Model 2 (the proposed model) had an acceptable fit on all indices according to the
criterion adopted by this study. Specifically, Χ2 (348) = 6220.265, RMSEA = .043, SRMR = .071,
NNFI = .982, and CFI = .985. However, the SRMR value for Model 1 (I-PACE) did not meet the
criterion (i.e.,  0.111) although other indices were acceptable (Χ2  (349) = 6800.770,  RMSEA
= .045, NNFI = .981 and CFI = .983). Moreover, AIC was much lower in Model 2 (6394.265) as
compared  to  Model  1  (6972.770),  with AIC  =  578.505  much  higher  than  10,  stronglyΔ
indicating that Model 1 (I-PACE) could not be supported by the empirical data as compared to
Model 2 (proposed model).
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Regarding to the above results, given that the AIC value was much higher than 10, it is clearΔ
that the I-PACE model (Figure 3) should be omitted from further consideration according to the
guidelines provided by Burnham and Anderson [62]. However, we report the results of the path
coefficients for the I-PACE model in Figure 3, since, although the model does not fit the data,
inclusion of this information can be useful for the purpose of interpreting the results of this
study.  In  the  context  of  model  comparison,  the  models  under  consideration  must  be  well
founded (i.e. based on the theory) and well-supported by the empirical data [62]. 

________________________________________

Insert Figure 3 here
________________________________________

Korner-Nievergelt et al. suggest that that before using AIC to select the best model, all models
in the set should fit the data well, with residual analysis serving as one of the most important
fit  indices  [61].  SRMR  can  be  roughly  interpreted  as  the  average  standardized  residual
covariance, so higher values reflect an average high residual covariance  [63]. Furthermore, a
high value for  SRMR may also indicate model misspecification [63]. As such, whether due to
high  residual  covariance  or  model  misspecification,  we  believe  that  without  managing  the
residual covariance (e.g.,  adding the estimation of correlation among some residuals), the I-
PACE model should be temporarily excluded from the subsequent analysis, since there is also
no addition of the estimation of the correlation among residuals in the proposed model.

In  Figure  4  (the  proposed  model),  PSU and  PSMU were  positively  associated  with  fear  of
COVID-19 (PSU: 0.33, t = 17.19, P < .001; PSMU: 0.15, t = 7.91, P < .001). Fear of COVID-19 and
PNT of online teaching were both positively related with psychological distress (Fear of COVID-
19: 0.45, t = 9.65, P < .001; PNT of online teaching: 0.12, t = 10.83, P < .001). Moreover, PSU and
PSMU had an indirect positive effect on psychological distress (PSU: 0.15,  t  = 8.19,  P <  .001;
PSMU: 0.07, t = 6.18, P < .001) through the mediator of Fear of COVID-19. 

________________________________________

Insert Figure 4 here
________________________________________

Moderating Effect of PNT of Online Teaching
Finally, regarding the evaluation of the potential moderating effect of PNT of online teaching,
the results showed that the coefficient for the latent interaction construct was 0.09, which was
statistically significant (t  = 5.68,  P < 0.001). Since the coefficient was significant and positive,
the interpretation is that PNT of online teaching enhanced the harmful effect of fear of COVID-
19 on psychological distress. The R2 in the model without the moderating effect included was
0.24, while the R2 of the full model was 0.26. Therefore, a modest increase of 2% in variance
explained was observed after adding the moderating effect.

Discussion
Due to the COVID-19 outbreak, many schools around the world were temporarily closed, and
governments had to implement online education in a short time frame. In consideration of the
vulnerability of elementary and middle school teachers who were restricted to their homes
and required to conduct online teaching, the present study contributes to the literature as a
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unique empirical study investigating the mental health among primary and secondary school
teachers under COVID-19. 

Principal Results
The results  showed that  more than 70 percent  of  teachers  had no experience with online
teaching before the school closures, reflecting the issue that teachers did not receive adequate
training in online teaching prior to the pandemic. Moreover, the results indicate that around
10%  to  26%  of  participants  had  mental  health  problems  (from  mild  to  severe),  of  which
depression was the most serious. These results can be compared to the previously reported
findings among Chinese adults of an overall prevalence of anxiety of 13.67% among teachers,
including elementary, middle school, high school, and university teachers [9], and even earlier
findings of only 4.98% in 2013 [64]. Potential reasons for this prevalence of reported mental
health issues in the current study may be explained by the particularly vulnerable nature of
elementary and middle school teachers [9-10], particularly in the context of online teaching
[6,14] and with increasing fear of COVID-19 being perpetuated by PSU and PSMU [24-25].

In order to fully understand the mechanisms through which teachers’ psychological distress
can be impacted, we proposed and examined two possible models. The results demonstrated
that  only  the  proposed  model  (wherein  PSU  and  PSMU  serve  as  explanatory,  rather  than
dependent, variables) was supported, suggesting that that excessive problematic Internet use
behaviors are contributing risk factors of teachers’ psychological distress, within the context of
online  teaching  during  COVID-19  in  particular.  That  is,  due  to  the  requirements  of  online
teaching,  such as contacting parents  and students  online  and preparing content  for  digital
lessons, teachers must more frequently use their smartphones and social media [10] which,
due to the often negative nature of online content regarding COVID-19 [3-4,22-23] harms their
mental health as mediated by increased fear of COVID-19 [24-25]. Furthermore, drawing from
the perspective of SDT, we proposed the existence of an impact of PNT of online teaching on
teachers’  mental  health  [37,48].  The  results  indicate  that  PNT  of  online  teaching  not  only
directly impacts the psychological distress but also deepens the association between fear of
COVID-19 and psychological distress. 

With  data from  more than 9000  primary and middle school teachers  who engaged in online
teaching during the COVID-19 outbreak, our large-scale survey contributes the  literature on
the increasing “second wave” of psychological damage caused by the COVID-19 pandemic [5]
with validated findings grounded in empirically supported theory.  Given this advantage, our
research  can  support  the  hypothesis,  to  a  certain  extent,  that  primary  and  middle  school
teachers who are required to conduct online teaching may develop mental health problems,
particularly when increased PSU and PSMU are contributing factors. Our study echoes that of
Aperribai et al. [10] who found that teachers restricted to their homes due to the epidemic had
almost double the average scores on the Short General Health Questionnaire (GHQ 12), which
is  a  screening  tool  for  potential  mental  disorders,  such as  anxiety  [65],  as  compared  to  a
comparison group. 

However, we also note that the level of the psychological distress among primary and middle
school  teachers in this present study was not as serious as originally expected,  in that  the
scores were lower than those of a few studies of the general adult population during COVID-19
adopting the same instrument (i.e. DASS-21) [3,27,51]. We speculate that this different may be
attributed to two factors: a) the time frame of the studies and b) the countries in which the
studies  were  conducted.  In  terms  of  the  time  frame,  it  should  be  noted  that  the  study

https://preprints.jmir.org/preprint/28373 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Yi et al

conducted  by  Wang  et  al.  [51],  which  also  involved  respondents  from  China,  took  place
between March and April 2019 . As this period was at the peak of the epidemic in China, fear of
COVID-19  was,  arguably,  much  higher  in  comparison  to  responses  collected  by  our study
between the end of May to the end of June 2020. During the period evaluated by our study, the
epidemic situation in China had eased considerably,  which may have resulted in an overall
lower level of fear of COVID-19 and the associated variables of PSU and PSMU. In terms of the
country in which the research was conducted, it should be noted that the data evaluated by
Boursier et al. [27] was collected in Italy during April 2020, during a period of lockdown. The
strong impact of the lockdown on the Italian population has been documented, with symptoms
similar  to  those  caused  by  trauma  [66],  whereas  the  response  by  Chinese  citizens  was
relatively less severe, with some scholars reporting that lockdown measures contributed to
buffering the effects of  social  anxiety [12].  Likewise,  the study by Sigurvinsdottir et al.  [3],
included European and American respondents and data from April and May 2020.

In terms of the  association  between problematic  Internet  use  behaviors  and  psychological
distress, our results support the endogenous nature of problematic Internet use behaviors in
contributing  to  psychological  distress,  mediated by fear  of  COVID-19.  While  this  finding  is
consistent  with  previous  studies  [4,20,38,44-46,67],  wherein  excessive  use  of  technology
devices was harmful to individuals’ mental health, it contradicts many of the popular models,
based on or similar to the I-PACE framework, which consider PSU and PSMU as exogenous
variables in response to triggers such as stress [28,39]. 

Besides,  fear  as  an  initial  psychological  response  to  a  threat  (i.e.,  COVID-19)  might
subsequently lead to other forms of psychological distress. As such, the mediating role of the
fear of COVID-19 as reported in our study supports the findings of other scholars [2]. That is,
when teachers were required to more frequently use smartphones (e.g., communication with
parents) or social media (e.g., using the Internet to design online courses resulting in receiving
updated  information from social  media),  problematic  Internet  use  behaviors  (i.e.,  PSU and
PSMU) were potentially induced, leading to addictive behaviors and diminished psychological
well-being. 

Implications
Adopting the perspective of PNT [33-34] to interpret the phenomenon of decreased motivation
for engaging in online teaching during the epidemic, a phenomenon frequently noted in the
literature [7], is a main contribution of this study. The implication of the role of PNT of online
teaching is that stakeholders should carefully address the issue of teacher frustration in terms
of  psychological  needs.  PNT  includes  three  psychological  needs  that  can  be  thwarted:
autonomy, competence, and relatedness. Among these, lacking of the competence to conduct
online teaching is a main source of psychological need thwarting, echoing the findings from
other studies highlighting teachers’ lack of sufficient skills in terms of technology were a main
obstacle  impairing  teachers’  implementation  of  online  teaching  [6-7,15]. Although  the
frustration caused by lack of  competence cannot  be  ameliorated in  a  short  period of  time
(particularly  during  an  epidemic),  the  frustration  of  autonomy  and  relevance  might  be
alleviated  by  the  active  intervention  of  school  administrators.  For  example,  principals  are
recommended to provide teachers more flexibility regarding online teaching, with less strict
monitoring  and  stronger  encouragement  and  actively  expression  of  the  care  for  teachers’
safety,  mental  health,  and  working  status.  If  it  is  possible  to  improve  the  online  teaching
environment such that one or more of the three psychological needs can be met, rather than
thwarted, teachers’ PNT may be significantly improved, since the three psychological needs are
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closely  related to  each other  [35].  On the contrary,  if  school  administrators  maintain  pre-
epidemic  management  strategies  towards  teachers  during  the  epidemic,  without  making
corresponding adjustments (i.e., providing more autonomy and relatedness), teachers’ PNT of
online teaching will naturally arise which, subsequently can harm teachers’ mental health and
diminish their stress-protective systems.

Limitations
Certain limitations of this study must be acknowledged. First, although the model based on the
I-PACE  framework  was  not  supported  in  this  study,  we  cannot  conclude  that  the  I-PACE
framework is not suitable for explaining teachers’ problematic Internet use behaviors in other
contexts,  such as  those  not  involving  online  teaching.  Also,  by  adding an  additional  latent
variable, PNT of online teaching, to the I-PACE model, we may have influenced the fit of the
overall model. Therefore, future research should be cautious in conducting model comparisons
based on our study, with further residual analysis suggested in order to address the issue of
the high value of SRMR observed for the I-PACE Model. Secondly, regarding the influence of
PSU and PSMU on psychological distress, although we have provided some explanations (for
example,  teachers  need  to  use  mobile  phones  more  extensively  since  they  need  to
communicate with parents online), these suggestions cannot be directly supported by our data,
as  they  were  not  specifically  investigated  by  our  questionnaire.  While  our  proposed
interpretations  are  based  on  China’s  educational  environmental  ecology,  they  may  not  be
generalizable to other contexts. As such, further qualitative data collection regarding teachers’
reasons for smartphone or social media use would add additional valuable interpretation to
our present results. The third limitation is related to sample representativeness. Since timely
collection of data was of key importance to this study, we aimed to complete the survey before
the end of the second semester for primary and middle school schools in China (this specific
time period was selected due to fact that teachers were required to work online from home
due to COVID-19). As such, we conducted a rapid online survey using a non-random sampling
frame.  In  this  case,  we are  unable  to confirm whether  or  not  the ratio  of  rural  and urban
schools, for example, in our study was representative of teachers in China overall.

Conclusion
"Disrupted  Classes,  Undisrupted  Learning"  was  the  Chinese  governments’  official  policy  in
response to the COVID-19 outbreak [6]. While previous research has focused on mental health
problems stemming from home confinement from the perspective of students [11,13,38], the
vulnerability of elementary and middle school teachers, who were required to conduct online
teaching  without  sufficient  preparation,  has  received  little  attention.  As  teachers  are  also
victims of COVID-19’s negative psychological effects, our large-scale investigation endeavored
to investigate the psychological distress experienced by primary and middle school teachers, in
consideration of the acknowledged potential for problematic Internet use behaviors and our
novel application of PNT of online teaching as key factors influencing psychological distress. 

Therefore,  during this  difficult  time,  in addition to clear finding that  teachers should avoid
falling into addictive or problematic Internet use behaviors, we also advocate the responsibility
of  school  administrators  in  preventing  the  thwarting  of  teacher’s  psychological  needs  by
attending to potential sources of stress (e.g. by avoiding overly strict requirements regarding
teaching method, material, activities., etc.), so that teachers can have more autonomy in online
teaching. Administrators can also strengthen the support system consisting of interpersonal
collegial  relationships  in  order  to  alleviate  additional  psychological  need  thwarting  of
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relatedness  in  regards  to  online  teaching.  Management  style  is  important  in  mitigating
teachers’  psychological  distress  during  situations  such  as  COVID-19  lockdown  and  online
teaching. As Richmond et al. proposes, plans made by administrators regarding teaching tasks
during COVID-19 that should cautiously consider how the uncertainty brought about by online
teaching may create even more stress on teachers [17] and, accordingly,  offer support and
care. As such, the implications of this study include the importance of creating environments
that reduce teachers’ psychological distress a) by providing support for teachers autonomy,
competence, and relatedness in order to alleviate the PNT of teachers during online teaching,
and b) by offering instructional alternatives and support or online use guidelines/limits in to
reduce problematic Internet use behaviors, thereby mitigating teachers’ fear of COVID-19.
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