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Although the reciprocal relationship of teacher burnout and teacher self-efficacy (TSE) is
well documented, the literature still lacks studies investigating their (latent) changes and
interrelations of change over time. By applying a latent change regression model in our
study, we aimed to contribute to this research gap by examining changes in burnout and
their relations to changes in TSE during the COVID-19 pandemic—a very challenging time
for teachers. As the implementation of digital learning material played a major role during
the pandemic, we were also interested if attitudes and self-efficacy toward e-Learning
were related to changes in burnout and TSE. Our sample consisted of 92 German in-
service teachers who completed a questionnaire twice during the 2019–2020 school year.
Our main findings are that the burnout components depersonalization and lack of
accomplishment significantly increased from the pre- to post-COVID-19 outbreak,
whereas emotional exhaustion did not. Changes in burnout were negatively correlated
to changes in TSE, but we found little evidence for relations of change in burnout and TSE
with variables concerning e-Learning. Our findings indicate that the challenge was not the
work overload but rather a lack of resources. Implications for research and practice are
discussed.
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INTRODUCTION

There is little doubt that teaching is a burdened profession (for a review, see García-Carmona
et al., 2019), and in 2020, teachers faced a completely new challenge: the COVID-19 pandemic,
which was described as “the greatest challenge that we have faced since World War II” (Saha and
Dutta, 2020). Health-care workers were at high risk for mental illness during the outbreak
(Huang and Zhao, 2020), but the psychological impact of COVID-19 on the general population
and teachers, in particular, is very serious as well (e.g., Allen et al., 2020; Sokal et al., 2020a; Sokal
et al., 2020b; Hansen et al., 2020; Kim et al., 2021). In light of social distancing, 194 countries
closed schools to contain the pandemic (UNESCO, 2020). Teachers taught remotely, providing
online materials for their students and supporting them during a frightening time from a
distance. When schools gradually reopened, teachers were exposed to a particularly high risk of
infection.
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The pandemic’s consequences on teachers’ mental health
remain largely unknown, very few studies have aimed at
discovering effects on teachers during the pandemic (see e.g.,
Allen et al., 2020; Hansen et al., 2020; Sokal et al., 2020a; Sokal
et al., 2020b; Kim et al., 2021). The present study therefore focuses
on teacher burnout as an indicator of teachers’mental health and
teacher self-efficacy (TSE) as a highly relevant resource against
burnout (Bakker et al., 2005) and will investigate their changes
during the pandemic. It further analyzes the role of self-efficacy
and attitudes toward e-Learning in these changes, as these are
potentially relevant variables in times of distance learning.

THEORETICAL FRAMEWORK

Teacher Burnout
High demands on teachers (e.g., the challenging situation of
school closures due to the COVID-19 pandemic) can affect
teachers’ mental health and lead to job burnout (Demerouti
et al., 2001). “Job burnout is a psychological syndrome that
involves a prolonged response to stressors in the workplace”
(Maslach, 2003, p. 189). Research on burnout syndrome began in
the mid-1970s in the United States and was primarily based on
experiences of people working in human services (e.g.,
Freudenberger, 1975). Considering the interpersonal aspect of
burnout syndrome, the work context, it is distinct from clinical
syndromes like depression, which in contrast, affect every domain
of a persons’ life (Maslach et al., 2001). With the teaching
profession’s highly demanding nature, researchers have
conducted much research on teacher burnout in recent years
(for a review, see García-Carmona et al., 2019).

Maslach’s (1982) multidimensional theory of burnout is still
predominant, with burnout’s core dimensions described as
“overwhelming exhaustion, feelings of cynicism and
detachment from the job, and a sense of ineffectiveness and
lack of accomplishment” (Maslach, 2003, p.190). Emotional
exhaustion is the key dimension of burnout and is
characterized by an actual stress reaction, which is highly
related to work overload. Perhaps, as a way to cope with this
workload, people distance themselves mentally—either from
their work in general (cynicism) or from work relationships
(depersonalization). The former is a broad conceptualization of
mental distancing and applicable for many professions, however
it lacks the interpersonal aspect (e.g., Simbula and Guglielmi,
2010). Thus, depersonalization and cynicism are correlated but
clearly distinct constructs (e.g., (Larsen et al., 2017) ). In the
teaching profession, mental distancing from students
(depersonalization) seems to play a more important role
which is why it is assessed in the MBI-ES solely rather than
cynicism (Maslach et al., 1996). The third component, lack of
accomplishment (e.g., a self-evaluated incompetence), can
develop either as a consequence of or simultaneously with
the other dimensions (Maslach, 2003). In contrast to
emotional exhaustion and depersonalization, lack of
accomplishment is most clearly influenced by a lack of
relevant resources (Maslach, 2003; see also Alarcon (2011)
for meta-analysis).

Demerouti et al. (2001) provided the job demands-resources
model of burnout (JD-R model) to explain the development of
burnout. The researchers divided working conditions into two
main categories: job resources and job demands.

“Job demands refer to those physical, social, or organizational
aspects of the job that require sustained physical or mental effort
and are therefore associated with certain physiological and
psychological costs (e.g., exhaustion), [whereas] job resources
refer to those physical, psychological, social, or organizational
aspects of the job that may do any of the following: 1) be
functional in achieving work goals, 2) reduce job demands at
the associated physiological and psychological costs, 3) stimulate
personal growth and development”(Demerouti et al., 2001,
p. 501).

According to the JD-R model of burnout, burnout
development follows two processes: First, high job demands
result in increased emotional exhaustion. Second, emotional
exhaustion is intensified by a lack of resources, resulting in
burnout. Specifically, the workload level was often found to
strongly predict the emotional exhaustion component (Pogere
et al., 2019).

Research has shown that job burnout is negatively related to
work engagement (Hakanen et al., 2006), job satisfaction
(Skaalvik and Skaalvik, 2017), and subjective health (Hakanen
et al., 2006). However, burnout is positively related to the
intention to quit the teaching profession (Skaalvik and
Skaalvik, 2011), which underlines burnout’s role as a mental-
health indicator and the need to examine job burnout predictors
for the well-being of educational systems.

In light of the JD-R model of burnout, TSE can be seen as an
internal resource and is, therefore, investigated in this study.

Teacher Self-Efficacy
Self-efficacy’s construct has been strongly influenced by Albert
Bandura’s social cognitive theory, in which he described people as
self-organizing, proactive, self-regulating, and self-reflecting
agents of their life circumstances (Bandura, 2001). He defined
self-efficacy as “people’s judgement of their capabilities to
organize and execute courses of action required to attain
designated types of performances” (Bandura, 1986, p. 391).
Accordingly, TSE is ‘the teacher’s belief in his or her capability
to organize and execute courses of action required to successfully
accomplish a specific teaching task in a particular context’
(Tschannen-Moran et al., 1998, p. 233).

According to Bandura (1977), one can derive self-efficacy
beliefs through four principal sources: performance
accomplishments, vicarious experiences, verbal persuasion, and
the interpretation of physiological states. Performance
accomplishments play a major role in developing one’s
efficacy beliefs because they are based on personal mastery
experiences and formed by successes, which in turn have been
attributed as internal and stable. In the context of TSE, mastery
experiences occur with successful teaching. Thus, they contribute
to the expectation that future teaching performance will be
successful. This formation process is especially relevant in an
early career; however, research has shown that the relationship
between years of experience and TSE is nonlinear (Klassen and
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Chiu, 2010), rising between zero and 25 years of experience and
declining during the last career stage.

Teachers with a high sense of self-efficacy show greater
enthusiasm toward teaching (Allinder, 1994), superior teaching
performance (Klassen and Tze, 2014), and higher instructional
quality (Holzberger et al., 2013). Recently, Zee and Koomen
(2016) have reviewed relevant relationships with TSE.

In the past, TSE has been known as an elusive construct
(Tschannen-Moran and Woolfolk Hoy, 2001). However, since
about 20 years, there is an agreement on TSE’s structure: It can be
divided into three subcomponents: instructional strategies,
classroom management, and student engagement (Tschannen-
Moran and Woolfolk Hoy, 2001). These components have
underlined Bandura’s formulated need to assess certain levels
of specificity in self-efficacy (Bandura, 2006).

Bandura further described the domain specificity of TSE:
Teachers can perceive themselves as very effective in teaching,
in general, but feel less effective when applying specific teaching
practices (Bandura, 2006). Accordingly, adapted measurements
for TSE in specific contexts have been developed: for example,
inclusive teaching (e.g., Sharma et al., 2012) or implementing self-
regulated learning strategies (De Smul et al., 2018). Accordingly,
TSE in the context of digital media is also a specific form of TSE.
For the purpose of this study, we implanted this specific form of
TSE as well as the general form of TSE.

Interplay of TSE and Burnout
In light of the JD-R model of burnout, much research has
determined potential burnout predictors, especially in terms of
resources of burnout (e.g., Pas et al., 2012). Particularly,
researchers have focused on the reciprocal relationship
between burnout and TSE (e.g., Brouwers and Tomic, 2000).
Some authors have claimed that TSE is a protective resource
when it comes to burnout (Dicke et al., 2015) and research has
shown that TSE has a buffering effect when it comes to stress
(Bakker et al., 2005). Despite the significant research interest in
the relationship between TSE and burnout, studies referring to
longitudinal changes in both constructs and their interrelations
are relatively old (Brouwers and Tomic, 2000), refer to students
(Fives et al., 2007), or novice teachers (Dicke et al., 2015).
Moreover, no study has investigated the changes and
interrelations of burnout and TSE during the COVID-19
pandemic.

Consequences of the COVID-19 Pandemic
Previous research has shown that teachers often feel overstrained
from responding to their students’ emotional needs, especially
after catastrophic events (Pfefferbaum et al., 2004). Moreover, it
has been documented that after a crisis, symptoms of
posttraumatic stress disorder are significantly higher in teacher
samples than in the general population (Zhang et al., 2016). Thus,
teachers seem vulnerable to psychological stress, which can lead
to emotional exhaustion. Müller and Goldenberg (2020)
explained that “in addition to processing their own stress, they
are also supporting students through theirs” (p. 29) especially
considering that some students have little support at home. This
emotional workload could very likely lead to depersonalization,

which in turn would have deleterious effects on the students in
such a situation. In light of this background, more research is
needed to investigate the effectson emotional exhaustion,
depersonalization as well as lack of accomplishment in
teachers, in the context of crises. Considering the present
COVID-19 pandemic, another aspect that is possibly stressful
for teachers is their high risk of infections at school due to the
virus’s human-to-human transmission.

In May 2020, schools in Germany were gradually reopened.
However, before schools could reopen, teachers had to
spontaneously switch to digital learning material—whether
prepared or not—in order to teach students from a distance.
This switch noticeably changed daily work routines, especially of
those with limited experience in digital learning environments.
Consequently, considering the JD-R model of burnout,
implementing distance learning was possibly related to a stress
reaction (emotional exhaustion), which, in turn, could have led to
feelings of depersonalization and a lack of accomplishment.
These feelings could emerge if TSE was low—especially if
teachers felt inadequate in implementing digital learning
material or had negative attitudes toward its use.

Research based on the ‘Integrative Model of Behavior
Prediction to explain teachers’ willingness to use Information
and Communication Technologies’ (Kreijns et al., 2013) has
shown that the intention to use digital learning materials for
teaching is mainly influenced by teachers’ attitudes (Liaw, 2007)
and their specific self-efficacy (Van Acker et al., 2013)The latter,
thus TSE for the use of digital learning material, can be
understood as a context-specific form of TSE and comprises
the teachers’ belief in their capability to implement digital
learning material. Empirical studies have outlined its relevance
with findings suggesting that TSE for the use of digital media is a
significant predictor for the actual implementation in class (e.g.,
Kreijns et al., 2013; Lee and Lee, 2014) as well as for a teachers’
competence (e.g., López-Vargas et al., 2017). The other important
predictor for the intention as well as actual use of digital media are
teachers’ attitudes toward e-Learning (e.g., Scherer, 2018), thus
whether teachers are generally more or less favorable toward
e-Learning. Due to the sudden change to distance learning where
digital media played a crucial role, we argue that TSE for the use
of digital media as well as attitudes toward e-Learning played an
important role in explaining changes in teachers’ mental health
during the COVID-19 pandemic. Both variables could have
contributed to changes in burnout whereby teachers feeling
less efficacious and having rather negative attitudes could have
felt more stressed and overcharged. At the same time, high TSE
for e-Learning and positive attitudes could have contributed to
general TSE and less burnout in times of the pandemic. As far as
we know, no study has investigated these relationships until now.
We therefore analyzed in an explorative way if changes in TSE
and burnout were related to attitudes or TSE for e-Learning.

Moreover, we controlled for gender and teaching experience in
our analyses because both could have had a significant impact on
the changes in burnout. Findings regarding gender in the context
of burnout are still inconclusive and assume that they depend
greatly on the specific burnout component (Lau et al., 2005;
Grayson and Alvarez, 2008; Fernet et al., 2012). However, with
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regard to using digital media, male teachers seem to be better
prepared (e.g., Gebhardt et al., 2019) and this could have
significantly affected the job demand ‘distance teaching’ and
consequently the changes in burnout. Regarding teaching
experience and its relation to burnout, findings are rather
unclear as well with studies reporting higher burnout rates in
more experienced and older teachers (e.g., Klusmann et al., 2008)
and others in the opposite (e.g., Lau et al., 2005; Antoniou et al.,
2006) but here again, we assume that teaching experience could
have affected changes in burnout through teachers’ readiness for
teaching with digital media. As we wanted to control for such
possible effects, we included gender as well as teaching experience
as covariates.

Purpose of Our Study
The purpose of our study is twofold: First, we investigate
burnout changes in teachers from the pre- to post-COVID-
19 outbreak as an indicator of mental health and its relation to
changes in (general) TSE as a relevant resource against
burnout. Hereby, we claim that the circumstances of the
pandemic are a high job demand which would very likely
lead to an increase in burnout symptoms (Demerouti et al.,
2001). Second, we analyze if those changes are related to
specific self-efficacy for using digital media and attitudes
toward e-Learning.

1) Hypothesis 1: Burnout symptoms increase from the pre-
(Timepoint 1; t1) to post- (Timepoint 2; t2) COVID-19
outbreak

2) Hypothesis 2: Changes in burnout are negatively related to
changes in TSE (Dicke et al., 2015).

3) Hypothesis 3: Changes in burnout from t1 to t2 are related to
a. lower specific TSE for using digital media.
b. negative attitudes toward e-Learning.
4) Hypothesis 4: Changes in general TSE from t1 to t2 are

related to
a. higher specific TSE for using digital media.
b. positive attitudes toward e-Learning.

MATERIALS AND METHODS

This study was conducted in accordance with the ethical
standards of the Ethics Committee of the Faculty for
Empirical Human Sciences and Economical Sciences (Saarland
University) and the data protection committee of the Ministry of
Education in Saarland. The participants provided their written
informed consent to participate in this study.

Sample and Procedure
Our sample consisted of 92 teachers from 23 primary and
secondary schools (41.50% were from secondary schools)
working in southwestern Germany. The teachers’ ages ranged
from 26 to 64 (M � 40.19, SD � 9.63), and the mean teaching
experience was M � 10.78 (SD � 8.25). Moreover, 82% of our
teacher sample were female. Gender and teaching experience
were included as covariates in our analyses.

Links to an online questionnaire, which was designed in
Questback’s online survey platform, Unipark, were sent twice
during the 2019–2020 school year. Participation was voluntary,
and teachers were required to provide informed consent before
they completed the questionnaires. The first data collection
occurred during the beginning of the school year
(October–December 2019)—just before the COVID-19
outbreak. The second data collection started in mid-May 2020.
The design of the study with its measurement time points had
been planned before the outbreak of the pandemic. Initially, the
research aim was to capture changes in TSE and burnout to learn
more about their development and reciprocity. However, the
pandemic provided an interesting opportunity to investigate this
research question under unique circumstances.

Instruments
Response scales for all instruments ranged from 1) don’t agree at
all to 6) agree entirely. Means were computed for all (sub-)scales.
Reliability was determined in terms of internal consistency
(Cronbach’s α).

To assess burnout in its multidimensionality, we used the well-
established Maslach burnout inventory (MBI) by Maslach et al.
(1986) in its translated version (Enzmann and Kleiber, 1989). The
three scales consisted of emotional exhaustion (e.g., “My work
frustrates me,” 9 items, αT1 � 0.86; αT2 � 0.88); depersonalization
(e.g., “I think I treat some students to some extent impersonally,”
5 items, αT1 � 0.73; αT2 � 0.68); and lack of accomplishment (e.g.,
“I succeed well in putting myself in the position of my students,” 8
items, αT1 � 0.83; αT2 � 0.73). The latter is inversely coded and
was therefore recoded for better interpretability.

TSE was assessed using Pfitzner-Eden et al. (2014) scale for
teacher self-efficacy (STSE) with three dimensions: classroom
management (e.g., “I manage to control disruptive behaviour in
class,” 4 items, αT1 � 0.88; αT2 � 0.86); instructional strategies
(e.g., “I am able to provide an alternative explanation or another
example when students are confused,” 4 items, αT1 � 0.65; αT2 �
0.66); and student engagement (e.g., “I can motivate students who
have little interest in education,” 4 items, αT1 � 0.83; αT2 � 0.77).

In order to assess TSE for using digital media, we used a 4-item
measure (e.g., “I know that I can easily create digital learning
environments”). Internal consistency was sufficient (α � 0.87).

Attitudes toward e-Learning were assessed by a translated
version of Panda and Mishra (2007) 11-item scale (e.g., “e-
Learning can solve many of our educational problems,” α � 0.92).

Data Analysis
We conducted the analysis of our hypotheses with R (R Core
Team, 2020) using the lavaan package (Rosseel, 2012) with
maximum likelihood estimation. The approach of latent
change score models (LCSM; McArdle and Nesselroade, 1994)
consists of modeling between-person differences in within-
person changes (McArdle, 2009). For this purpose, change is
measured by means of a latent difference score that basically
represents the difference between two time points. A further
extension to the basic LCSM is latent change regression models
(LCRM), where the difference score is measured base-free; that is,
the difference score is regressed on the Timepoint 1 measurement
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(McArdle, 2009). The mean difference score can then be
interpreted as a mean change corrected for Timepoint 1.
LCRM is particularly recommended when the change due to a
particular event between two measurement time points is to be
measured rather than an ongoing process.

For our analyses, we used an LCRM to model the changes of
burnout and TSE over time to investigate the relations in change
(Hypotheses 1 + 2).Moreover, we introduced TSE for e-Learning and
attitudes toward e-Learning to investigate their relations to the latent
difference variables of theMBI and TSE subscales (Hypotheses 3 + 4).
All scales, subscales, and difference scores were allowed to be
correlated, resulting in a saturated model (df � 0). Figure 1
shows a simplified LCRM for the subscales of emotional
exhaustion (burnout) and classroom management (TSE).

In order to analyze the power for each hypothesis, we conducted
a Monte Carlo study with 10,000 replications based on our LCRM
results (Zhang and Liu, 2019). The number of repetitions for which
the null hypothesis is rejected (α < 0.05) can then be interpreted as
the power. We refer to the details of the power next to the related
results. We consider a power of at least 0.5 as sufficient and values
greater than 0.8 as optimal (see Kyriazos, 2018).

RESULTS

Before answering the hypotheses in the following sections, we
provide an overview of means and variances for all variables of
the LCRM (Table 1). Please note that differences in means are not
comparable to the within-person changes as modeled in the LCRM.

Hypothesis 1
Following our first hypothesis, we expected all burnout subscales
to increase from t1(pre-outbreak) to t2 (post-outbreak). In line
with our hypothesis, we found the means of the difference scores
for the subscale, lack of accomplishment (M � 0.53, SE � 0.16, p <
0.001, Power � 0.97) as well as depersonalization (M � 0.94, SE �
0.26, p < 0.001, Power � 0.99) to be significant. However, the
mean difference score for emotional exhaustion does not indicate
a change (M � −0.24, SE � 0.26, p � 0.357, Power � 0.11).

Hypothesis 2
For the purpose of Hypothesis 2, we looked at the latent
difference scores, which indicate a change in terms of an
increase or decrease and conducted correlations of the
difference scores. Results are depicted in Table 2. All subscales

FIGURE 1 | Exemplary simplified illustration for a part of the LCRM.Note.
EE, emotional exhaustion; TSE_DM, TSE for using digital media; A_EL,
attitudes toward e-Learning; CM, classroommanagement; Δ, latent difference
score.

TABLE 1 | Means (M) and standard deviations (SD) of all variables.

Mt1 SDt1 Mt2 SDt2

MBI_EE 2.94 0.96 2.48 0.91
MBI_LA 2.31 0.66 2.14 0.51
MBI_DP 1.90 0.87 1.81 0.75
TSE_CM 4.73 0.91 4.88 0.71
TSE_SE 4.64 0.74 4.70 0.65
TSE_IS 4.96 0.62 5.05 0.55
TSE_DM - - 4.21 1.10
A_EL - - 3.27 1.07

Note. EE, emotional exhaustion; LA, lack of accomplishment; DP, depersonalization; CM,
classroommanagement; SE, student engagement; IS, instructional strategies; TSE_DM,
TSE for using digital media; A_EL, attitudes toward e-Learning.

TABLE 2 | Correlations of the difference scores for the MBI and TSE subscales.

Δ_LA Δ_DP Δ_CM Δ_SE Δ_IS

Δ_EE 0.49*** 0.23* −0.40*** −0.21a −0.40***
Power 0.99 0.57 0.88 0.33 0.99
Δ_LA 0.26* −0.42*** −0.31** −0.40***
Power 0.92 0.65 0.25 0.92
Δ_DP −0.17 −0.17 −0.26*
Power 0.07 0.29 0.50
Δ_CM 0.46*** 0.48***
Power 0.83 0.81
Δ_SE 0.56***
Power 0.99

Note. Δ, latent difference score; EE, emotional exhaustion; LA, lack of accomplishment;
DP, depersonalization; CM, classroom management; SE, student engagement; IS,
instructional strategies.
a<.10, p*<.05, p**<.01, p***<.001.

TABLE 3 | Results of the LCRM for TSE.

M SE Power

Δ _CM 2.49*** 0.41 0.99
Δ _SE 2.31*** 0.49 0.98
Δ _IS 2.04*** 0.36 0.99

Note. Δ � latent difference score, CM, classroom management, SE, student
engagement, IS, instructional strategies. p***<0.001.
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of the MBI are negatively and almost always significantly
correlated to the TSE subscales: An increase in MBI subscales
is related to less increase in TSE subscales (for changes in TSE
subscales, see Table 3). Moreover, changes in the MBI subscales
and the TSE subscales are positively related to each other. The
standardized coefficient r can be interpreted as the effect size
(Durlak, 2009).

Furthermore, we looked at the relations between the change
scores and the covariates in an explorative way and found one
positive significant relationship between the mean difference
score for lack of accomplishment and teaching experience (β �
0.23, p < 0.01, Power � 0.97). The more experienced the teacher,
the more increase in ‘lack of accomplishment’ they felt.

Hypotheses 3 and 4
5 In order to answer Hypotheses 3 and 4, we analyzed the
correlations of the difference scores with variables from
t2—TSE for e-Learning, as well as attitudes toward e-Learning
(see Table 4). For TSE for using digital media, we found a
significant positive correlation with the change in classroom
management: the more self-efficacious teachers feel concerning
e-Learning, the more increase in classroom management. The
standardized coefficient r can be interpreted as effect size (Durlak,
2009). Attitudes toward e-Learning are not related to the
difference scores.

DISCUSSION

To the best of our knowledge, this was the first study to investigate
changes in burnout and TSE bymeans of LCRM in a sample of in-
service teachers. In particular, it is one of the first studies
considering mental health changes due to the COVID-19
pandemic together with related constructs (see also e.g.,Sokal
et al., 2020a; Kim et al., 2021). Thus, this study deals with a
critically important topic.

Applying an LCRM, we found that symptoms of
depersonalization, as well as feelings of inefficacy (lack of
accomplishment) in teachers, significantly increased from the
pre- to post-COVID-19 outbreak which is in line with findings
from other studies during the pandemic, e.g., where sample
means were compared in two measurement time points within
the first 3 months of the pandemic (Sokal et al., 2020b) (see also
(Kim et al., 2021). However, emotional exhaustion did not show a
significant change in our sample. This finding does not align with
the JD-R model of burnout, which postulated that emotional

exhaustion develops prior to depersonalization and lack of
accomplishment. Nevertheless, considering that emotional
exhaustion is instead a consequence of work overload, we
contend it was not the quantity of work overload per se that
affected teachers’mental health during the COVID-19 pandemic,
but the amount of emotional workload (e.g., support of students)
could have contributed to teachers’ depersonalization as a way to
cope with these demands. This is in line with findings from an
study in England where teachers were interviewed about their
experiences in the first weeks of the pandemic: here three the
most relevant themes, that were mentioned by the teachers, were
the feeling of uncertainty, “finding a way” to cope with the new
situation as well as concerns for vulnerable pupils (Kim and
Asbury, 2020). Moreover, the increased feelings of inefficacy seem
to have developed due to a lack of resources: i.e., insufficient
information or tools to do the job (Maslach, 2003). This result is
understandable, considering that teachers had to switch to
distance learning overnight.

Moreover, our findings show that changes in accomplishment
are highly related to changes in all three STSE subscales, as all
STSE subscales significantly increased from t1 to t2. The negative
relation of changes means that teachers with less change
(increase) in lack of accomplishment show a greater change
(increase) in TSE. Strong relations of TSE and
accomplishment are a well-known finding, and reduced
accomplishment is sometimes described as a negative
equivalent to self-efficacy (Lee and Ashforth, 1990). For
emotional exhaustion, correlations of change are very similar
to those in accomplishment. However, for depersonalization,
correlations of change are remarkably smaller, which is
consistent with prior research (Brouwers and Tomic, 2000).

Although it was not part of our hypotheses, we briefly address
the significant increase in TSE, which may appear surprising. The
items of the STSE refer to regular teaching (in classroom) and not
to distance learning (online), so we assume that the response
tendencies were partly distorted by the different setting and
possibly led to overestimations. Additionally, the positive effect
could have occurred due to positive mastery experiences
(Bandura, 1977) with distance learning and with reduced class
sizes (a hygiene measure) when schools reopened.

Furthermore, we analyzed if changes in TSE and burnout were
related to attitudes toward e-Learning and self-efficacy for using
digital media. Regarding the latter, we found a significant positive
relationship with an increase in classroom management.
Teachers with higher TSE for using digital media had higher
increases in classroom management. If we imagine a teacher with
little TSE for using digital mediathe relation with classroom
management is understandable if one considers that classroom
management for distance learning might have been easier and
that back in school, there were smaller classes without interactive
methods that were easier to handle. Nevertheless, we found little
evidence that changes in burnout and TSE, in general, were
related to TSE for using digital media. For attitudes toward
e-Learning, we found no evidence at all. Considering the
descriptives in Table 1, we have seen that both scales have
high standard deviations relative to their mean, which indicate
much variance within the sample. The missing relations suggest

TABLE 4 | Correlations of the difference scores and related variables.

Δ _EE Δ _DP Δ _LA Δ _CM Δ _SE Δ _IS

TSE_DM −0.04 −0.05 −0.17 0.28* 0.11 0.17
Power 0.08 0.51 0.06 0.72 0.07 0.06
A_EL −0.02 0.02 0.04 0.00 0.03 0.09
Power 0.05 0.23 0.09 0.06 0.08 0.05

*Note. EE, emotional exhaustion, LA � lack of accomplishment, DP, depersonalization,
CM, classroom management, SE, student engagement, IS, instructional strategies,
TSE_DM � TSE for using digital media, A_EL, attitudes toward e-Learning. p < 0.05.
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there must be other reasons for increases in burnout, which
should be addressed. Moreover, the power for these analyzes was
minimal, which implies that significant effects were hard to
detect.

Additionally, we had two covariates included in our model:
gender and teaching experience. In an explorative way, we looked
at the relations with the other variables in the model but found
only one significant relation between teaching experience and the
change score for lack of accomplishment: more experienced
teachers had a higher increase in this component. This finding
is understandable in light of previous research that has shown
that younger teachers are more confident with respect to the use
of digital media (e.g., Eickelmann and Vennemann, 2017;
Tondeur et al., 2018). Consequently, those teachers struggle
less and are less likely to feel a lack of accomplishment.
However, with regard to gender, we did not find any
significant relations to other variables which tells us that the
development of burnout and TSE in times of the pandemic was
independent of the teachers’ gender.

Limitations
The predominant low power is one of our study’s main
limitations. Furthermore, there are some limits to the
interpretation of the results, which generally concern our
sample and the associated generalizability of our findings.
Teachers took part in our study voluntarily, which could have
resulted in a selective sample of teachers willing to provide very
personal information.

Our sample mainly consisted of teachers working in
southwestern Germany, as well as female teachers (82%).
Regarding the latter, research in gender effects in teacher
burnout is still inconclusive (e.g., Timms et al., 2006). Thus,
we cannot estimate to what extent our mainly female sample has
contributed to our results.

Furthermore, the interpretation of our results is limited by the
fact that we know relatively little about what the teachers did
between t1 and t2—whether or how they taught online and what
their situations were at home. Additionally, when we collected the
data for t2, teachers were just about to return to school. Thus, we
were able to capture short-term effects in mental health but
further data a few weeks or months later would have given insight
into long-term effects. The question whether these effects are
remaining, cannot be answered.

Implications for Research and Practice
Despite these limitations, we have significantly contributed to
the research and practice with this study by investigating
systematic interrelations in the change of burnout and TSE,
which have hardly been investigated thus far. Moreover, this is
one of the first studies to analyze teachers’ mental health
during the COVID-19 pandemic (see also e.g., Sokal et al.,
2020a; Kim et al., 2021). A further and particularly important
strength lies in the application of latent change score
regression modeling, which allowed us to model the
relations of change with other variables.

Future research should investigate the interrelation of TSE and
burnout in longitudinal designs with more time points and
different cohorts to gain insight into whether TSE and
burnout development, as well as their interrelations, change
over different phases of the professional career. Thus far, only
a few studies have investigated Bandura (1977) sources for TSE,
and those have focused on teacher practicum or preservice
teachers (e.g., Pfitzner-Eden, 2016). However, we still do not
know what happens during teachers’ professional careers and
whether Bandura’s sources can predict those changes.

Furthermore, findings must be replicated in different cultures
and with samples consisting of a balanced gender ratio to
generalize findings. Of further interest would be the closer
examination of intraindividual differences, especially in self-
efficacy and attitudes toward e-Learning considering the
COVID-19 pandemic.

Concerning the specific context of the pandemic, future
studies could focus more closely on what exactly contributes
to teachers’ higher burdens in terms of specific job demands; the
findings could help identify the best possible support for teachers.
This avenue is also relevant for political decisions, as this
pandemic may not be the last. The different development of
burnout subscales indicates that the problem was probably not
due to work overload but rather to a lack of preparation and
information. Finally, the question remains of how the pandemic
and the additional burden placed on teachers have affected
students.
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