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Untangling teacher burnout: a
network analysis of demands,
resources, and out-of-field
teaching challenges in rural China

Ming Huo*

China Institute of Rural Education Development, Northeast Normal University, Changchun, China

Introduction: Teacher burnout poses a significant threat to the sustainability of
rural education. However, the effect of out-of-field teaching as a job demand
remains understudied. This study applies the Job Demands-Resources (JD-R)
model to explore how job demands, job resources, and personal resources
interact with burnout among rural teachers.

Methods: We conducted a network analysis on survey data from 2,475 English
teachers in rural China, including 2,119 in-field and 356 out-of-field teachers,
to examine the relationships between JD-R variables and burnout dimensions.

Results: Emotional exhaustion emerged as the central burnout dimension,
with workload stress acting as the primary bridge connecting JD-R variables to
burnout. Job satisfaction showed strong negative bridge effects, indicating its
association with lower depersonalization. The network structure and strength
were similar for in-field and out-of-field teachers, suggesting that out-of-field
teaching may not be directly related to teacher burnout.

Discussion: These findings suggest that interventions targeting workload
reduction and enhancing professional identity and recognition could alleviate
burnout and support the sustainability of rural education in China.

KEYWORDS

burnout, job demands-resources, network analysis, in-field teachers, out-of-field
teachers

1 Introduction

China’s education system has made remarkable progress, with adult literacy increasing
from 66% in 1982 to 97% in 2019 and urban students succeeding in international assessments
such as the Programme for International Student Assessment (1). Despite these achievements,
a persistent rural-urban academic achievement gap remains (2). Given that rural students
make up approximately 70% of China’s school-aged population, this rural-urban achievement
gap poses a critical challenge to national development. If this gap is not closed, rural students
may not be adequately prepared for high-skilled jobs, which could hinder China’s transition
toward a high-income economy and increase the risk of falling into the “middle-income trap”
(3). These challenges highlight the need to improve teaching quality in rural schools, where
challenges such as teacher burnout and out-of-field teaching persist.

Teaching is among the occupations most prone to work-related stress, which often leads
to burnout syndrome, a common result of persistent workplace stress (4, 5). Burnout has been
described as “a psychological syndrome in response to chronic interpersonal stressors on the
job” (6), and consists of three dimensions: emotional exhaustion, depersonalization (or
cynicism), and reduced personal accomplishment. Across countries, substantial proportions
of teachers report moderate to high levels of burnout symptoms (7). For instance, over 20% of
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teachers report feeling burned out on at least a weekly basis in
Canada (8).

Teacher burnout has serious negative impacts on teachers’
physical and mental health (9, 10). Furthermore, it affects their work
performance and long-term career retention, leading to diminished
student academic outcomes, as well as increased turnover intentions
and actual attrition (11-13). In addition, teacher burnout may also
result in lower job satisfaction and tense family relationships (14, 15).
These consequences of burnout may bring significant challenges to
the sustainable development of rural education and communities, as
a high rate of teacher turnover and reduced quality of education
hinder the realization of education for sustainable development
goals (16).

To gain deeper insights into teacher burnout, the JD-R model
serves as a useful framework for analyzing how job-related factors
shape teachers’ psychological well-being (17, 18). The model
categorizes work factors into two categories: job demands, defined as
the physical, emotional, or cognitive effort required by the job (19, 20),
and job resources, defined as the structural or psychological supports
that help individuals cope with those demands and achieve work-
related goals (4). When job demands are high (e.g., excessive teaching
loads) and the necessary resources (e.g., collegial support) are
inadequate, teachers’ energy is depleted, making them more
vulnerable to burnout (21). The model distinguishes two pathways: a
health-impairment process, where persistent high demands erode
physical and psychological energy and lead to stress and burnout, and
a motivational process, where sufficient resources foster engagement,
fulfill psychological needs, and boost intrinsic motivation (22). Thus,
the JD-R model serves as an insightful tool for identifying the causes
of burnout and guiding targeted interventions in teaching contexts.

In addition to job resources, personal resources also play a critical
role in influencing burnout within the JD-R framework (23). For
example, self-efficacy, a teacher’s belief in their ability to manage tasks
and challenges, is a critical personal resource that consistently predicts
lower burnout levels (24). Teachers with high self-efficacy tend to
manage job demands more effectively and make better use of available
resources to reduce burnout risk (23).

A common issue that can raise teachers’ risk of burnout is out-of-
field teaching. Out-of-field teaching occurs when a teacher’s training
or certification does not match the teaching subjects, grade level, or
school type they are assigned (25). For example, a teacher who
majored in mathematics but is assigned to teach English would
be classified as “out-of-field”

The challenges associated with out-of-field teaching are
substantial. Out-of-field teachers often provide lower quality
instruction, which can negatively affect student academic performance
(26-28). In addition, out-of-field teachers often experience heavier
workloads and higher levels of stress, both of which contribute to
burnout and attrition (29). These challenges are particularly severe in
rural areas, where educational resources and professional support are
often limited (30, 31).

Recent studies highlight the severity of out-of-field teaching in
rural China. Chen et al. (32) found that generalist teachers in rural
primary schools, who are responsible for teaching multiple subjects
such as mathematics, science, and arts across grade levels, face high
demands for broad knowledge and instructional skills. This leads to
job dissatisfaction and stress, therefore increasing their risk of
burnout. Similarly, Huo et al. (33) reported widespread out-of-field
teaching in Chinese county-level primary schools, indicating that only
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11% of art teachers had formal training in art. This subject mismatch
compromises teaching quality and increases teacher burden, further
contributing to burnout.

Drawing on the JD-R model, we propose that certain work-related
factors in this study function as job demands that may exacerbate
burnout, whereas others serve as job or personal resources that may
mitigate it. Based on prior theoretical and empirical work,
we hypothesize several key relationships:

First, out-of-field teaching, as a structural stressor, will
be positively associated with burnout, particularly emotional
exhaustion and depersonalization, due to increased preparation
demands and reduced self-efficacy (29).

Second, workload and student management stress, as job
demands, will be positively associated with burnout dimensions,
especially emotional exhaustion. Recent studies in China identify
workload intensity as a key predictor of teacher burnout (32, 34).

Third, job resources, such as organizational justice and teacher-
student relationships, are expected to be negatively associated with
burnout, particularly emotional exhaustion and depersonalization.
For instance, teachers perceiving high organizational fairness report
lower burnout symptoms (35), and those with strong teacher-student
connection experience less emotional strain (36).

Finally, supportive peer and leadership relationships are likely
associated with higher personal accomplishment and lower burnout.
Recent studies confirm that collegial support consistently buffers
against emotional exhaustion (37, 38).

To test these hypotheses, we adopt a network analysis approach.
Unlike traditional regression or structural equation modeling, which
assume linear and unidirectional relationships, network analysis
captures the non-linear, multidirectional interconnections among job
demands, job resources, and burnout symptoms (39, 40). This
approach is particularly well-suited to the multidimensional JD-R
framework, as it conceptualizes burnout as a process involving
complex and reciprocal interactions among these components.
Specifically, network analysis identifies central nodes, variables most
strongly connected to others in the network (41), therefore
highlighting key drivers of burnout. Another strength is its ability to
detect bridge connections (42), which reveal how elements from one
cluster (e.g., job demands) may activate or influence symptoms in
another (e.g., burnout). For example, if the job demand “heavy
workload” is closely connected to the burnout symptom “emotional
exhaustion,” this connection may serve as a primary pathway through
which burnout develops. By identifying both central and bridge
nodes, network analysis reveals not only where the system is most
vulnerable, but also how strain spreads across domains, insights that
traditional regression or SEM approaches cannot provide without
extensive cross-lagged or high-order modeling.

In this study, we conceptualize the network as consisting of two
communities: the JD-R cluster (comprising job demands, job
resources, and personal resources) and the burnout cluster
(comprising emotional exhaustion, depersonalization, and reduced
personal accomplishment). This clustering allows us to calculate
bridge centrality, which helps identify the factors that most strongly
connect the two clusters.

While network analysis has been increasingly used to examine
teacher burnout in China under the JD-R framework (43, 44), studies
that specifically focus on rural teachers, especially the role of out-of-
field teaching, remain limited. To address these gaps, the present study
applies network analysis to explore the interconnections among job
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demands, job resources, personal resources and burnout among
in-field and out-of-field English teachers in rural China,
examined separately.

We focus specifically on English teachers for three main reasons.
First, English instruction often requires higher teacher qualifications,
such as strong language proficiency and cultural awareness, which
may place greater pressure on out-of-field English teachers compared
to their counterparts in other subjects (e.g., Chinese or moral
education). Second, English lessons typically involve more interactive
and communicative teaching methods, such as speaking and listening
activities, that can be particularly challenging for out-of-field
teachers, increasing stress and burnout risk. Third, English teachers
in rural China often have limited access to targeted training programs
for language instruction. This lack of specialized training makes their
difficult and further their risk of
experiencing burnout.

job more increases

By identifying central and bridge variables within the burnout
network, we aim to provide targeted insights for interventions to
reduce burnout. Specifically, we seek to answer the following questions:

1 What are the most central nodes within the networks of job
burnout, job demands, job resources, and personal resources
for in-field and out-of-field English teachers, respectively?

2 What are the key bridge connections between the burnout
cluster and the JD-R cluster?

3 Are there significant differences in network structure and
global strength between the burnout networks of in-field and
out-of-field English teachers?

2 Materials and methods
2.1 Participants and procedures

The dataset used in this study was drawn from the 2018 National
Survey of the Rural Teaching Workforce. This survey was launched as
part of the Ministry of Education’s initiative to evaluate the Rural
Teacher Support Plan. The plan aimed to strengthen the teaching
workforce in rural and remote areas of China by improving
recruitment, training, and working conditions etc. The 2018 survey
was the most comprehensive national effort to assess rural teaching
conditions during the implementation of this plan. Following the
COVID-19 outbreak and growing pressure to reduce teachers’
non-teaching burdens, this type of large-scale national survey was not
continued in subsequent years.

A stratified random sampling strategy was used to select
participants from 35 counties across 18 provinces in China. Within
each county, approximately half of the towns were chosen, and all
lower secondary school teachers in those towns were invited to
complete an online survey via the Wenjuanxing platform,' one of the
leading online survey platforms in China. The survey was administered
between April and July of 2018.

In total, 26,531 teachers from 351 schools were invited, and 20,858
teachers from 341 schools completed the survey. For the purpose of

1 www.wijx.cn
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this study, in-field English teachers were defined as those who held a
degree in English and exclusively taught English. In contrast, out-of-
field English teachers were defined as those with a degree in a different
subject area but who were assigned to teach English only. The final
sample included 2,119 in-field English teachers and 356 out-of-field
English teachers.

2.2 Measures

The teacher questionnaire consisted of two parts: fixed-response
items for demographics and professional details, and Likert-scale
items measuring job demands, job resources, personal resources,
and burnout. Demographics items included gender, age, ethnicity,
and marital status, while professional background covered
educational attainment, college major, years of teaching, subject
assignments, and professional title. Complete demographic and
professional characteristics are presented in Table 1. Descriptive
statistics and Cronbach’s alpha coefficients for each scale are
provided in Table 2. All scale items were adapted from validated
English-language instruments, translated into Chinese, back-
translated, and revised by bilingual experts to ensure cultural and
linguistic appropriateness.

TABLE 1 Description of sociodemographic and professional
characteristic of participants.

Variables In-field Out-of-field
(n = 2119) (n = 356)

Age (years) 35.9(7.7) 36.8 (7.3)
Gender

Male 381 (18%) 63 (17.7%)

Female 1738 (82%) 293 (82.3%)
Ethnicity

Han 1978 (93.3%) 337 (94.7%)

Ethnic minority 141 (6.7%) 19 (5.3%)
Marital Status

Unmarried 299 (14.1%) 53 (14.9%)

Married 1766 (83.3%) 296 (83.1%)

Divorce/Widowed 54 (2.5%) 7 (2%)
Years of Teaching 13.2(8) 13.9(7.9)
Initial Degree

Graduate 12 (0.6%) 14 (3.9%)

Undergraduate 843 (39.8%) 125 (35.1%)

Junior college 1,264 (59.7%) 217 (61%)

Professional Title

Senior 202 (9.5%) 49 (13.8%)

First-grade 719 (33.9%) 133 (37.4%)

Second-grade 969 (45.7%) 128 (36%)

Third-grade and below 68 (3.2%) 10 (2.9%)

No professional title 161 (7.6%) 36 (10.1%)

Standard deviation in parenthesis.
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TABLE 2 Descriptive statistics of all variables (means and standard deviations) for in-field and out-of-field English teachers.

Variable Short codes In-field Out-of-field Cronbach a
Mean Mean
Average teaching hours per week JD1 13.92 4.83 14.13 4.85 NA
Student management stress JD2 6.38 1.99 6.32 2.01 0.93
Workload stress D3 7.65 1.43 7.68 1.31 0.76
Collaboration among teachers JR1 3.79 0.84 3.81 0.84 0.84
Teacher-student relationship JR2 3.52 0.85 3.6 0.83 0.90
School resources JR3 3.38 0.98 3.33 1 0.81
School environment JR4 2.86 0.86 2.79 0.77 0.89
Organizational justice JR5 3.21 0.91 33 0.97 0.86
Job satisfaction JR6 3.25 0.92 3.32 0.91 0.76
Classroom management efficacy PR1 6.96 1.42 7.13 1.33 0.95
Instructional efficacy PR2 7.24 1.3 7.38 1.27 0.93
Emotional exhaustion Bl 4.35 1.17 4.32 1.18 0.77
Depersonalization B2 3.22 1.36 3.01 1.39 0.84
Diminished personal accomplishment | B3 3.66 1.36 3.39 1.41 0.78

SD, standard deviation.

2.2.1 Job demands

Job demands were assessed using three indicators: average weekly
teaching hours, workload stress, and student management stress.
Teaching hours were self-reported. Workload stress (2 items, e.g., “Too
much work like lesson prep”) and student management stress (4 items,
e.g., “Difficult class”) were adapted from the Teacher Stress Inventory
(45). These items were rated on a 9-point scale, ranging from 1 (No
stress) to 9 (Extreme stress).

2.2.2 Job resources

Job resources were assessed using six dimensions: teacher
collaboration, teacher-student relationship, school resource,
organizational justice, school environment, and job satisfaction.
Collaboration (2 items), teacher-student relationship (3 items), and
school resource (2 items) were adapted from the Revised School Level
Environment Questionnaire (46). An example item is: “I work
regularly with other teachers” Organizational justice (3 items, e.g.,
“Title evaluations are fair”), school environment (4 items, e.g.,
“School area has good public services”), and job satisfaction (3 items,
e.g., “I enjoy working at this school”) were adapted from the TALIS
2018 teacher questionnaire (47). All items measuring job resources
were rated on a 5-point Likert scale ranging from 1 (Strongly

disagree) to 5 (Strongly agree).

2.2.3 Personal resources

Personal resources were measured using two subscales:
instructional efficacy and classroom management efficacy. Each
subscale consisted of four items adapted from the Teachers’
Sense of Efficacy Scale (48). A sample item includes: “Can
you craft good questions for students?.” All items were rated on
a 9-point scale, ranging from 1 (No capability) to 9
(Exceptional capability).

Frontiers in Public Health

2.2.4 Burnout

Burnout was assessed using the 9-item Bergen Burnout Inventory
(BBI-9) (49), which measures three dimensions: emotional exhaustion,
depersonalization, and reduced personal accomplishment (3 items per
dimension). A sample item is: “I sleep poorly due to work” All items
were rated on a 6-point scale, ranging from 1 (Very low degree) to 6
(Very high degree).

2.3 Statistical analyses

In this research, we employed a network analytic approach to
examine the relationships among job demands, job resources, personal
resources, and burnout variables among in-field and out-of-field
English teachers, using R (version 4.3.2 in RStudio 2023.12.0+369).
The analysis consisted of four main steps: (1) network estimation and
visualization, (2) centrality indices calculation, (3) network accuracy
and stability evaluation, and (4) network comparison across the two
teacher groups.

We first modeled the network structure using a Gaussian
Graphical Model (GGM) (50). To control for the potential impact
of demographic and professional covariates (age, sex, ethnicity,
educational background, marital status, and professional title) on
the 14 key variables, each variable was first regressed on all
covariates, and the resulting residuals were used for network
estimation. To correct for data non-normality, we applied a
non-paranormal transformation using the huge package (51). The
GGM was then estimated with the bootnet package (50), applying
the graphical least absolute shrinkage and selection operator
(GLASSO) (52) for regularization and selecting the optimal model
using the extended Bayesian Information Criterion (EBIC) (53).
The resulting networks were visualized using the qgraph package
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(54), where edge thickness indicates the strength of associations,
with blue edges representing positive relationships and red edges
representing negative ones.

We then computed node centrality using the expected influence
(EI) metric, which represents the sum of signed edge weights and
captures a node’s cumulative influence on its directly connected
neighbors (41). EI was selected over strength because many edges
were negative in both networks. To examine how job demands and
resources connect to burnout symptoms, we also calculated bridge
expected influence, which quantifies the standardized sum of a node’s
edges directed to the nodes of another community (42). Node and
bridge centrality indices were computed using the ggraph (50) and
networktools (55) packages.

To assess the accuracy and stability of the estimated networks,
we conducted a series of non-parametric bootstrapping procedures
using the bootnet package (50). First, we evaluated the precision of
edge weights through 3,000 iterations of non-parametric
bootstrapping to calculate 95% confidence intervals (Cls) for each
edge. Second, we assessed the stability of centrality indices using
case-dropping bootstrapping. This procedure involves repeatedly
re-estimating centrality metrics after randomly removing increasing
proportions of the sample. The correlation stability coefficient (CS
coefficient) quantifies the maximum proportion of the sample that
can be dropped while still retaining a correlation at least 0.7 between

10.3389/fpubh.2025.1633952

the original and bootstrap subset centrality indices (50).
CS-coeflicients greater than 0.25, and ideally exceeding 0.5, indicate
robust estimates (50).

Finally, to compare the networks of in-field and out-of-field
English teachers, we conducted network comparison tests (NCTs)
using the NetworkComparisonTest package to explore differences in
network structure and global strength (56). In addition, we tested for
differences in individual edge weights between the two networks
using 3,000 permutations and Holm-Bonferroni correction to adjust
for multiple comparisons. This allowed us to assess whether any
specific pairwise associations between variables differed significantly
between the two groups.

3 Results
3.1 Descriptive statistics

Table 1 presents the means and standard deviations for all
measured variables. Higher scores reflect greater levels of the
corresponding constructs. Figures 1, 2 present the zero-order
correlation matrices for in-field and out-of-field English teachers,
respectively, showing distinct patterns of association among job
demands, job resources, personal resources, and burnout dimensions.

FIGURE 1
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Zero-order correlation matrix of job demands-resources indicators and burnout indicators among in-field English teachers. JD1 = average teaching
hours per week, JD2 = student management stress, JD3 = workload stress, JR1 = collaboration among teachers, JR2 = teacher-student relationship,
JR3 = school resources, JR4 = school environment, JR5 = organizational justice, JR6 = job satisfaction, PR1 = classroom management efficacy,

PR2 = instructional efficacy, B1 = emotional exhaustion, B2 = depersonalization, and B3 = diminished personal accomplishment.
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FIGURE 2

Zero-order correlation matrix of job demands-resources indicators and burnout indicators among out-of-field English teachers. JD1 = average
teaching hours per week, JD2 = student management stress, JD3 = workload stress, JR1 = collaboration among teachers, JR2 = teacher-student
relationship, JR3 = school resources, JR4 = school environment, JR5 = organizational justice, JR6 = job satisfaction, PR1 = classroom management
efficacy, PR2 = instructional efficacy, B1 = emotional exhaustion, B2 = depersonalization, and B3 = diminished personal accomplishment.
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3.2 Network analysis

3.2.1 Network structure and visualization

The estimated burnout networks for in-field and out-of-field
English teachers are shown in Figure 3. Of the 91 possible edges, 68
were non-zero in the in-field network and 60 in the out-of-field
network. In the in-field network, edge weights ranged from —0.18
(between Student Management Stress [JD2] and Teacher-Student
Relationship [JR2]) to 0.65 (between Depersonalization [B2] and
Reduced Personal Accomplishment [B3]), with an average edge
weight of 0.05.

In comparison, the out-of-field network exhibited edge weights
[JR6]
Depersonalization [B2]) to 0.65 (Classroom management efficacy

ranging from —0.17 (between Job Satisfaction and
[PR1] and Instructional Efficacy [PR2]), with an average edge weight
of 0.04. Among the non-zero edges, 66.2% (45/68) were positive in the
in-field network, compared to 63.3% (38/60) in the out-of-field
network. Full edge weights information is available in
Supplementary Tables 1, 2.

When examining the interconnections between burnout
dimensions and JD-R variables, we found that higher workload stress
(JD3) was strongly associated with emotional exhaustion (B1) in both
networks (with edge weights of 0.25 in the in-field network and 0.20 in

the out-of-field network). Job resources appeared to have a more
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protective effect on emotional exhaustion in the out-of-field network,
where edge weights were generally negative. However, the effects of
job resources were mixed overall, with some variables showing
positive associations (e.g., between B1 and JR1 at 0.07) and others
negative (e.g., JR4 at —0.09).

Depersonalization (B2) showed substantial negative associations
with several job-resource variables in both networks. For example, job
satisfaction (JR6) showed strong negative associations with B2 (—0.15
for in-field; —0.17 for out-of-field), indicating that higher job
satisfaction was associated with lower depersonalization. In contrast,
reduced personal accomplishment (B3) showed only weak associations
with JD-R the
depersonalization (B2) was strongly related to reduced personal
accomplishment (B3) in both networks (0.65 in-field; 0.64
out-of-field).

variables. Among burnout dimensions,

3.2.2 Node and bridge centrality

As noted earlier, we grouped the variables into two clusters: the
burnout cluster (B1 to B3) and the JD-R cluster, which includes job
demands, job resources, and personal resources. Table 3 and Figure 4
present the standardized expected influence (EI) values for all
variables in both the in-field and out-of-field teacher networks.

Among the burnout dimensions, emotional exhaustion (B1)
showed the highest EI in both groups (+1.07 in-field; +0.70
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In-Field English Teachers

@

« B1: Emotional exhaustion
* B2: Depersonalization
* B3: Diminished personal accomplishment

Job Demands.
* JD1: Average teaching hours per week
* JD2: Stress from student management
* JD3: Stress from workload

Job Resources
* JR1: Collaboration among teachers
* JR2: Teacher-student relationship
* JR3: School resources

« JR4: School environment

* JRS: Organizational justice

* JR6: Job satisfaction

Personal Resources

* PR1: Classroom management efficacy
* PR2: Instructional efficacy

FIGURE 3

Estimated networks of job demands, job resources, personal resources, and burnout for in-field and out-of-field English teachers, respectively. Blue
edges indicate positive weights; red edges indicate negative weights. All variables in these estimated networks have been adjusted for the following
covariates: age, gender, ethnicity, marital status, yeas of teaching, educational background and professional title.

Out-of-Field English Teachers

@

« B1: Emotional exhaustion
B2: Depersonalization
* B3: Diminished personal accomplishment

Job Demands

* JD1: Average teaching hours per week
« JD2: Stress from student management
* JD3: Stress from workload

Job Resources
* JR1: Collaboration among teachers
* JR2: Teacher-student relationship

* JRS: Organizational justice
* JR6: Job satisfaction

Personal Resources
* PR1: Classroom management efficacy
* PR2: Instructional efficacy

TABLE 3 Expected influence values of all variables for in-field and out-of-
field English teachers.

Expected influence

In-field Out-of-field
Bl 1.07 (2) 0.7 (5)
B2 —0.36 (11) —0.23 (10)
B3 0.95 (3) 0.71 (4)
JD1 —2.2(14) —2.15 (14)
JD2 —1.01(12) —0.57 (12)
JD3 031 (7) 0.85 (2)
JR1 0.18 (8) —0.34 (11)
JR2 0.49 (5) 0.47 (6)
JR3 0.42 (6) 0.29 (7)
JR4 —0.26 (10) —0.01 (8)
JRS —0.03 (9) —0.04 (9)
JR6 —1.52(13) —1.85(13)
PRI 0.78 (4) 0.85 (2)
PR2 1.19 (1) 1.32(1)

Rank order in parentheses; top five in bold.

out-of-field), followed by diminished personal accomplishment (B3)
(+0.95; +0.71). Depersonalization (B2) had relatively low negative EI
values (—0.36 in-field; —0.23 out-of-field), indicating its negative
connections with several JD-R variables.

Within the JD-R cluster, instructional efficacy (PR2) (+1.19
in-field; +1.32 out-of-field) and classroom management efficacy (PR1)
(+0.78; +0.85) were the most central nodes. However, the high EI
values were mainly due to their strong mutual association. Among job
demand variables, workload stress (JD3) showed high centrality in the
out-of-field group (+0.85) and moderate centrality in the in-field
group (+0.31). Among job resources variables, only the teacher-
student relationship (JR2) showed a relatively central role in the
in-field network (+0.49).

Table 4 and Figure 5 present the bridge EI values. Within the
burnout cluster, emotional exhaustion (B1) served as the primary

Frontiers in Public Health

bridge to the JD-R cluster (+2.48 in-field; +2.15 out-of-field), while
depersonalization (B2) demonstrated strong negative bridge effects
(—1.55; —1.73).

On the JD-R side, three job-demand variables showed the highest
positive bridge EI values: workload stress (JD3) (+1.10; +1.17), student
management stress (JD2) (+0.77; +1.16), and average teaching hours
per week (JD1) (+0.33; +0.41). In contrast, most job resources
functioned as negative bridges. Specifically, job satisfaction (JR6)
showed the strongest negative bridge EI (—1.39 in-field; —1.23 out-of-
field), indicating its association with lower burnout symptoms.

Although personal resources showed high EI values within the
JD-R cluster, their bridge EI values were weakly positive or near-zero.
This suggests that their influence is largely confined to internal
interactions within the JD-R cluster and does not directly transmit to
burnout dimensions.

3.2.3 Network accuracy and stability

Edge weight bootstrapping results (see Supplementary Figure 1)
revealed that both the in-field and out-of-field networks were
estimated with reasonable precision, as shown by the narrow 95%
confidence intervals around the edge weights. For node centrality, the
CS-coefficients of EI were 0.75 and 0.67 for the in-field and out-of-
field networks, respectively. For bridge centrality, the CS-coeflicient of
bridge EI was 0.75 for both in-field and out-of-field networks. These
results demonstrate sufficient stability for both the node and bridge
centrality measures, with all CS-coeflicients exceeding the
recommended threshold of 0.5 (50).

3.2.4 Network comparison

The network comparison test revealed no significant differences
in network structure between in-field and out-of-field English teachers
(M =0.15, p = 0.12). Similarly, no significant differences were found
in global strength, with in-field network having a strength value of
6.76 and the out-of-field network a value of 6.15 (global strength
difference = 0.61, p = 0.61). These findings indicate that the overall
structure and connectivity strength of the networks were statistically
equivalent across the two groups. This suggests that the underlying
dynamics of connecting job demands, job resources, and burnout
symptoms are largely consistent for both in-field and out-of-field
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Standardized expected influence among in-field and out-of-field English teachers.
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English teachers. Moreover, no edge-level differences reached
statistical significance (all adjusted p-values are larger than 0.05). This
further supports the consistency of the group similarity and suggests
that the key variable associations are similar across the two
teacher groups.

4 Discussion

Teacher burnout remains a widespread concern (57), particularly
in under-resourced rural and remote settings (58). Although recent
research using the JD-R model has examined the relationships between
burnout, job demands, and job resources among teachers (23, 59),
burnout is still frequently modeled as a single latent construct. To
address this limitation, the present study employed network analysis to
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map the complex interconnections among job demands, job resources,
personal resources, and the distinct dimensions of burnout in in-field
and out-of-field English teachers working in rural China. This approach
enables us to identify the most central burnout symptoms, determine
the most influential factors job-related factors and examine whether
these patterns differed between in-field and out-of-field teacher groups.
The findings provide critical insights for designing targeted
interventions to mitigate teacher burnout in Chinese rural schools.

4.1 Central burnout dimensions and JD-R
variables in burnout network

Our network analysis revealed that emotional exhaustion emerged
as the most central symptom in both the in-field and out-of-field
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TABLE 4 Bridge expected influence values of all variables for in-field and
out-of-field English teachers.

Variable Bridge El
Out-of-field

JD1 0.33 (4) 0.41 (4)
JD2 0.77 (3) 1.16 (3)
JD3 1.1(2) 1.17 (2)
JR1 —0.16 (8) —0.37 (10)
JR2 —0.32 (10) —0.28 (9)
JR3 0.04 (5) -0.17 (7)
JR4 —0.43 (11) —0.23 (8)
JR5 —0.46 (12) —0.55 (11)
JR6 —1.39(13) —1.23(13)
PRI 0.01 (6) 0.11 (6)
PR2 —0.12(7) 0.16 (5)
B1 2.48 (1) 2.15 (1)
B2 —1.55 (14) —1.73 (14)
B3 —0.29 (9) —0.59 (12)

Rank order in parentheses; top five in bold.

teacher burnout networks, based on EI. Traditional burnout literature
has long emphasized emotional exhaustion and depersonalization as
the core components of burnout (60-62), and our findings confirmed
the centrality of emotional exhaustion. Although conceptually related
to the other dimensions, emotional exhaustion often represents the
entry point into the burnout process, with the potential to trigger both
depersonalization and diminished personal accomplishment (18). In
the rural Chinese context, where teachers experience consistently high
workload stress (58), emotional exhaustion likely plays an influential
role in intensifying burnout through its strong interconnections
within the burnout cluster.

Beyond burnout symptoms, our network analysis identified
workload stress as a highly central variable in the JD-R cluster,
particularly for out-of-field teachers. In the out-of-field network,
workload stress was the second most central node after emotional
exhaustion, and it was strongly connected to emotional exhaustion.
This aligns with the core proposition of JD-R model that heavy work
demands deplete energy (17). In contrast, workload stress showed
negligible associations with depersonalization and diminished
personal accomplishment, suggesting that workload stress is primarily
associated with emotional exhaustion rather than with other burnout
symptoms. Among out-of-field teachers, who must often teach
subjects beyond their training, workload stress is likely intensified by
a lack of familiarity with course content and preparation demands
(63). Although workload stress also played a meaningful role for
in-field teachers, its centrality was comparatively lower.

4.2 Bridge variables between burnout and
JD-R clusters

Bridge centrality analysis revealed that workload stress had the
highest bridge EI in both the in-field and out-of-field teacher
networks, indicating its key role in connecting the JD-R cluster to the
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burnout cluster. Specifically, workload stress showed a strong positive
edge connection with emotional exhaustion, indicating that excessive
workload is strongly associated with emotional strain, which may
subsequently trigger other symptoms of burnout.

Other job demand variables, such as student management stress
and average teaching hours per week, also demonstrated high bridge
El values. These findings align with the central idea of the JD-R model
that high job demands increase the risk of burnout (17). In rural
China, teachers often teach multiple subjects and grade levels,
especially in deep poverty areas (64). Additionally, they undertake
numerous administrative and non-instructional duties, including
supervising boarding students and conducting poverty-related
documentation (34, 65), which further exacerbate their workload.

On the protective side, job satisfaction served as the most
influential negative bridge, suggesting that it is associated with lower
levels of burnout symptoms. Specifically, job satisfaction exhibited
strong negative edges with depersonalization, suggesting that higher
satisfaction is associated with less negative attitudes toward teaching.
This aligns with the JD-R model's motivational process, where
resources like satisfaction foster engagement and buffer against
burnout (17, 66). For instance, rural teachers who perceive their work
as meaningful, despite heavy workloads, may be better protected from
burnout (65). However, limited professional development
opportunities, as seen in deep poverty areas and western China, may
constrain its effectiveness by reducing teachers’ sense of growth and
autonomy (34, 64). Aside from job satisfaction, other job resource
variables (e.g., organizational justice, school resources, teacher-student
relationship) exhibited near-zero bridge EI values and only weak
connections with the burnout cluster, suggesting limited protective
associations with burnout in this context.

Although in-field and out-of-field teachers differed in their
training backgrounds, the network comparisons showed no
statistically significant differences in structure or global strength (56).
Nevertheless, small variations, such as the relatively higher bridge EI
of workload stress in the out-of-field group, suggest that out-of-field
teaching may influence burnout primarily by amplifying workload
stress, which strongly connects to emotional exhaustion. This finding
contrasts with earlier studies that identify out-of-field teaching as a
direct stressor (63), where insufficient subject content is assumed to
increase burnout risk. Within rural Chinese schools, however, heavy
workloads, multi-subject teaching, and administrative duties are
structural norms for both in-field and out-of-field teachers (64),
potentially masking any direct effect of out-of-field teaching. Thus,
out-of-field teaching may exacerbate existing demands, rather than
introduce new stressors, highlighting the need for context-sensitive
and group-specific interventions.

4.3 Implications

The present findings have several important implications for
educational policy and practice. First, network analysis extends the
JD-R model by using bridge EI to identify variables that can activate
or deactivate burnout, allowing researchers and practitioners to
prioritize interventions at these nodes with higher impact, rather than
addressing every demand or resource indiscriminately. In our study,
workload stress emerges as the primary bridge connecting the JD-R
cluster to the burnout cluster, highlighting the importance of workload
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reduction as the priority for mitigating emotional exhaustion.
Additionally, job satisfaction uniquely exhibited a substantial negative
bridge influence, being associated with lower depersonalization. To
foster genuine value in their roles, interventions could focus on
enhancing professional identity and recognition, such as providing
more opportunities for professional development tailored to
rural contexts.

Second, it is important to recognize that out-of-field teaching
amplifies existing demands rather than introducing new ones. Our
findings suggest that these effects may operate indirectly, by increasing
workload-related stress, which in turn is associated with emotional
exhaustion. Consequently, policies that focus solely on retraining or
certification may be insufficient if they do not address the broader
issue of excessive workload. Therefore, effective interventions should
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combine upskilling initiatives (e.g., subject-specific training for
out-of-field teachers) with strategies to reduce workload, such as
hiring additional staff for administrative tasks or redistributing
responsibilities within schools.

Third, job satisfaction emerged as a key protective factor against
burnout, particularly in reducing depersonalization. Although rural
policy efforts in China have improved teacher retention through
financial incentives and promotion policies, these “hard” measures
may not fully address the emotional and psychological dimensions of
burnout. Long-term stress without corresponding psychological
fulfillment can make material rewards insufficient. To promote job
satisfaction more effectively, it is crucial to introduce “soft” support
systems. Initiatives such as local honors (e.g., “Rural Education
Contribution Award”) and programs that foster peer support and
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collaborative school cultures can reinforce teachers’ sense of belonging
and professional identity, providing emotional resilience against
burnout. Furthermore, the broader societal promotion of the “spirit
of the educator” in China emphasizes both public respect for the
teaching profession and the encouragement for teachers to recognize
the intrinsic value of teaching.

Finally, professional characteristics such as work experience and
professional titles, which reflect career development, warrant further
exploration in relation to burnout, particularly in the Chinese context.
For instance, Wu et al. (67) found higher emotional exhaustion among
elementary school teachers in their fifth to tenth year of service, while
middle school teachers showed greater burnout in their eleventh and
twentieth year. Similarly, Sang et al. (68) found that teachers with over
20 years of experience reported lower levels of emotional exhaustion
compared to those with 6-10 years, suggesting a non-linear
relationship between experience and burnout. While we controlled for
these variables, future research could examine them as moderators to
explore how career trajectories interact with job demands and
resources in shaping burnout patterns.

4.4 Limitations

Several limitations of this study must be acknowledged. First the
cross-sectional nature of this study limits our ability to make causal
inferences about the relationships in the burnout network. Future
longitudinal research with multiple waves of data collection is needed
to better understand directionality and the temporal development of
these networks.

Second, our study is situated within rural China and the contextual
factors that shape burnout and out-of-field teaching may differ
substantially from those in urban areas or other countries. In many
Chinese rural schools, the teacher workforce is stabilized through the
tenure-track system, which greatly reduces turnover. However, this long-
term job security may not mitigate emotional exhaustion and may even
lead to sustained burnout (32). Moreover, rural schools often exhibit a
“dumbbell-shaped” teacher demographic pattern, with a concentration
of older teachers close to their retirement and younger teachers at the
start of their careers (33). These gender dynamics can influence how
teaching assignments, including out-of-field roles are distributed, and
may exacerbate burnout in specific subgroups (e.g., young teachers with
limited support or senior teachers assigned new responsibilities). These
structural realities are distinct from many Western or urban settings,
where higher turnover rates (69) may alter the burnout and out-of-field
teaching relationship. Therefore, caution is warranted when generalizing
these findings to other national or international contexts.

Third, the reliance on self-reported data may introduce potential
biases, such as social desirability and recall bias, which could affect the
validity of our findings. Social desirability bias could lead teachers to
overstate their confidence or competence in teaching English, potentially
underestimating the challenges associated with out-of-field teaching in
rural schools. Similarly, recall bias has an impact on the accuracy of
reported workload or perceived stress. These biases may either reduce or
increase the associations between certain variables, therefore influencing
the strength of the estimated edges and the identification of central and
bridge nodes in the network. Although anonymity and standardized
instruments were employed to address these concerns, caution is
warranted when interpreting self-reported data in burnout research.
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Fourth, our network analysis included only a subset of job
demands, job resources, and personal resources. Other potential
factors, such as teacher resilience or coping strategies, may also have
an impact on the burnout network. Future studies should incorporate
a broader range of variables into the network to better understand
how burnout is exacerbated or mitigated.

Fifth, while the data provide valuable insights into the structure
of teacher burnout, we acknowledge that Chinas 2020-2024
curriculum reform and the COVID-19 pandemic (2020-2022) may
have affected teachers” working conditions and stress levels. These
changes could influence burnout dynamics in ways not reflected in the
2018 data. Therefore, we advocate for new nationwide surveys to
assess the current state of teacher burnout amid these changing
educational and social conditions.

Finally, this study focused solely on Maslach’s negative burnout
dimensions, emotional exhaustion, depersonalization, and reduced
personal accomplishment, excluding positive trajectories such as
increased work engagement and enhanced flourishing. Although this
is consistent with a large body of prior research, this limits a
comprehensive view of teacher well-being. Future studies could
integrate positive indicators to provide a more holistic understanding
of the dynamic processes underlying teacher burnout and recovery,
particularly when using methods like network analysis to model
reciprocal changes in burnout and recovery.

5 Conclusion

Despite the growing concern over teacher burnout in rural
China, the role of out-of-field teaching in this context remains
understudied. This study used advanced statistical modeling of data
from a national survey to map the complex interconnections between
variables from the JD-R cluster and burnout dimensions. Our
findings reveal that out-of-field teaching does not fundamentally alter
the structure of the burnout network. Moreover, by identifying
pathways through which specific variables from the JD-R cluster may
facilitate or hamper teacher job burnout, our findings provide a
deeper understanding of how job demands, resources, and burnout
interact, particularly in rural settings where teachers often face
unique challenges such as out-of-field assignments and heavy
administrative tasks (34, 65). These insights can inform targeted
interventions to mitigate burnout among rural teachers, such as
reducing workload stress and enhancing job satisfaction, thereby
addressing the pressing need for effective burnout prevention
strategies in rural China.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by Technological
and Ethical Review Board of Northeast Normal University. The studies

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1633952
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Huo

were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

MH: Methodology, Conceptualization, Software, Investigation,
Writing - review & editing, Funding acquisition, Formal analysis,
Writing - original draft, Visualization.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This study was
supported by the National Social Science Fund of China (No.
BHA200149).

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Wang H, Cousineau C, Wang B, Zeng L, Sun A, Kohrman E, et al. Exploring teacher
job satisfaction in rural China: prevalence and correlates. IJERPH. (2022) 19:3537. doi:
10.3390/ijerph19063537

2. Zhang D, Li X, Xue J. Education inequality between rural and urban areas of the
people’s republic of China, migrants’ children education, and some implications. Asian
Dev Rev. (2015) 32:196-224. doi: 10.1162/ADEV_a_00042

3. Rozelle S, Hell N. Invisible China: How the urban-rural divide threatens China’s
rise. Chicago, IL: University of Chicago Press (2022). 248 p.

4. Hakanen JJ, Bakker AB, Schaufeli WB. Burnout and work engagement among
teachers. J Sch Psychol. (2006) 43:495-513. doi: 10.1016/j.jsp.2005.11.001

5. Skaalvik EM, Skaalvik S. Teacher burnout: relations between dimensions of
burnout, perceived school context, job satisfaction and motivation for teaching. A
longitudinal study. Teach Teach. (2020) 26:602-16. doi: 10.1080/13540602.2021.1913404

6. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol. (2001)
52:397-422. doi: 10.1146/annurev.psych.52.1.397

7. Agyapong B, Obuobi-Donkor G, Burback L, Wei Y. Stress, burnout, anxiety and
depression among teachers: a scoping review. IJERPH. (2022) 19:10706. doi:
10.3390/ijerph191710706

8. Fernet C, Guay F, Senécal C, Austin S. Predicting intraindividual changes in teacher
burnout: the role of perceived school environment and motivational factors. Teach Teach
Educ. (2012) 28:514-25. doi: 10.1016/j.tate.2011.11.013

9. Capone V, Petrillo G. Mental health in teachers: relationships with job satisfaction,
efficacy beliefs, burnout and depression. Curr Psychol. (2020) 39:1757-66. doi:
10.1007/s12144-018-9878-7

10. Madigan DJ, Kim LE, Glandorf HL, Kavanagh O. Teacher burnout and physical
health: a systematic review. Int ] Educ Res. (2023) 119:102173. doi: 10.1016/.ijer.2023.102173

11. Den Brok P, Wubbels T, Van Tartwijk J. Exploring beginning teachers’ attrition in
the Netherlands. Teach Teach. (2017) 23:881-95. doi: 10.1080/13540602.2017.1360859

12. Madigan DJ, Curran T. Does burnout affect academic achievement? A meta-
analysis of over 100, 000 students. Educ Psychol Rev. (2021) 33:387-405. doi:
10.1007/s10648-020-09533-1

13. Madigan DJ, Kim LE. Towards an understanding of teacher attrition: a meta-
analysis of burnout, job satisfaction, and teachers’ intentions to quit. Teach Teach Educ.
(2021) 105:103425. doi: 10.1016/j.tate.2021.103425

14. Atmaca C, Rizaoglu F, Tirkdogan T, Yayli D. An emotion focused approach in
predicting teacher burnout and job satisfaction. Teach Teach Educ. (2020) 90:103025.
doi: 10.1016/j.tate.2020.103025

Frontiers in Public Health

12

10.3389/fpubh.2025.1633952

Generative Al statement

The author declares that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1633952/
full#supplementary-material

15. Bakker AB, Demerouti E, Burke R. Workaholism and relationship quality: a
spillover-crossover perspective. J Occup Health Psychol. (2009) 14:23-33. doi:
10.1037/a0013290

16. UNESCO. Education for sustainable development goals: learning objectives
[internet]. UNESCO; (2017). Available online at: https://unesdoc.unesco.org/ark:/48223/
pf0000247444 (Accessed April 12, 2025).

17.Bakker AB, Demerouti E. Job demands-resources theory: taking
stock and looking forward. ] Occup Health Psychol. (2017) 22:273-85. doi:
10.1037/0cp0000056

18. Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-
resources model of burnout. J Appl Psychol. (2001) 86:499-512. doi:
10.1037/0021-9010.86.3.499

19. Betoret FD. Self-efficacy, school resources, job stressors and burnout among
Spanish primary and secondary school teachers: a structural equation approach. Educ
Psychol. (2009) 29:45-68. doi: 10.1080/01443410802459234

20. Khani R, Mirzaee A. How do self-efficacy, contextual variables and stressors affect
teacher burnout in an EFL context? Educ Psychol. (2015) 35:93-109. doi:
10.1080/01443410.2014.981510

21. Schaufeli WB, Taris TW. A critical review of the job demands-resources model:
Implications for improving work and health. Bridging occupational, organizational and
public health [internet]. Dordrecht: Springer Netherlands; (2014). 43-68.

22. Demerouti E, Bakker AB. The job demands-resources model: challenges for future
research. SA J Ind Psychol. (2011) 37:9. doi: 10.4102/sajip.v37i2.974

23. Bermejo-Toro L, Prieto-Ursta M, Hernandez V. Towards a model of teacher well-
being: personal and job resources involved in teacher burnout and engagement. Educ
Psychol. (2016) 36:481-501. doi: 10.1080/01443410.2015.1005006

24.Vera M, Salanova M, Lorente L. The predicting role of self-efficacy in the job
demands-resources model: a longitudinal study. Estud Psicol. (2012) 33:167-78. doi:
10.1174/021093912800676439

25. Hobbs L, Porsch R. Teaching out-of-field: challenges for teacher education. Eur J
Teach Educ. (2021) 44:601-10. doi: 10.1080/02619768.2021.1985280

26. Clotfelter CT, Ladd HE, Vigdor JL. Teacher credentials and student achievement
in high school: a cross-subject analysis with student fixed effects. ] Hum Resour. (2010)
45:655-81. doi: 10.3368/jhr.45.3.655

27. du Plessis AE. Effective education: conceptualising the meaning of out-of-field
teaching practices for teachers, teacher quality and school leaders. Int ] Educ Res. (2015)
72:89-102. doi: 10.1016/j.ijer.2015.05.005

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1633952
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1633952/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1633952/full#supplementary-material
https://doi.org/10.3390/ijerph19063537
https://doi.org/10.1162/ADEV_a_00042
https://doi.org/10.1016/j.jsp.2005.11.001
https://doi.org/10.1080/13540602.2021.1913404
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.3390/ijerph191710706
https://doi.org/10.1016/j.tate.2011.11.013
https://doi.org/10.1007/s12144-018-9878-7
https://doi.org/10.1016/j.ijer.2023.102173
https://doi.org/10.1080/13540602.2017.1360859
https://doi.org/10.1007/s10648-020-09533-1
https://doi.org/10.1016/j.tate.2021.103425
https://doi.org/10.1016/j.tate.2020.103025
https://doi.org/10.1037/a0013290
https://unesdoc.unesco.org/ark:/48223/pf0000247444
https://unesdoc.unesco.org/ark:/48223/pf0000247444
https://doi.org/10.1037/ocp0000056
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.1080/01443410802459234
https://doi.org/10.1080/01443410.2014.981510
https://doi.org/10.4102/sajip.v37i2.974
https://doi.org/10.1080/01443410.2015.1005006
https://doi.org/10.1174/021093912800676439
https://doi.org/10.1080/02619768.2021.1985280
https://doi.org/10.3368/jhr.45.3.655
https://doi.org/10.1016/j.ijer.2015.05.005

Huo

28. Hobbs L. Teaching ‘out-of-field’ as a boundary-crossing event: factors shaping teacher
identity. Int J of Sci and Math Educ. (2013) 11:271-97. doi: 10.1007/s10763-012-9333-4

29. du Plessis A, McDonagh K. The out-of-field phenomenon and leadership for
wellbeing: understanding concerns for teachers, students and education partnerships.
Int J Educ Res. (2021) 106:101724. doi: 10.1016/j.ijer.2020.101724

30. Handal B, Watson K, Petocz P, Maher M. Retaining mathematics and science
teachers in rural and remote schools. Aust Int ] Rural Educ. (2013) 23:13-27. doi:
10.47381/aijre.v23i3.667

31.Sharplin ED. Reconceptualising out-of-field teaching: experiences of rural
teachers in  Western Australia. Educ Res. (2014) 56:97-110. doi:
10.1080/00131881.2013.874160

32.Chen W, Zhou S, Zheng W, Wu S. Investigating the relationship between job
burnout and job satisfaction among chinese generalist teachers in rural primary schools:
a serial mediation model. IJERPH. (2022) 19:14427. doi: 10.3390/ijerph192114427

33.Huo M, Zhao N, Zhao Y, Van Den Noortgate W. Who is teaching in Chinese
primary schools? A profile of the primary education workforce in Chinese county areas.
Xue B, editor. PLoS One. (2021) 16:€0245549. doi: 10.1371/journal.pone.0245549

34.Liu A n, Liu N, Wang A q. Why can’t rural schools retain young teachers? An
analysis of the professional development of rural school teachers in China: taking
teachers in rural western China. Soc Sci Humanit Open. (2022) 5:100238. doi:
10.1016/j.ssah0.2021.100238

35.Ji H, Xia K, Wang Y, Li ], Liu J, He L, et al. Relationship teachers’ perception of
organizational justice, job burnout and organizational citizenship behavior. BMC
Psychol. (2025) 13:160. doi: 10.1186/s40359-025-02422-8

36. Zhang W, He E, Mao Y, Pang S, Tian J. How teacher social-emotional competence
affects job burnout: the chain mediation role of teacher-student relationship and well-
being. Sustainability. (2023) 15:2061. doi: 10.3390/5u15032061

37. Hashimoto H, Maeda K. Collegial organizational climate alleviates japanese
schoolteachers’ risk for burnout. Front Psychol. (2021) 12:737125. doi:
10.3389/fpsyg.2021.737125

38. Kaihoi CA, Bottiani JH, Bradshaw CP. Teachers supporting teachers: a social
network perspective on collegial stress support and emotional wellbeing among
elementary and middle school educators. Sch Ment Heal. (2022) 14:1070-85. doi:
10.1007/s12310-022-09529-y

39. Borsboom D. A network theory of mental disorders. World Psychiatry. (2017)
16:5-13. doi: 10.1002/wps.20375

40.Li X, Tian Y, Yang J, Ning M, Chen Z, Yu Q, et al. Network of job demands-
resources and depressive symptoms in critical care nurses: a nationwide cross-sectional
study. Crit Care. (2025) 29:39. doi: 10.1186/s13054-025-05282-1

41. Robinaugh DJ, Millner AJ, McNally RJ. Identifying highly influential nodes in the
complicated grief network. J Abnorm Psychol. (2016) 125:747-57. doi: 10.1037/abn0000181

42.Jones PJ, Ma R, McNally R]. Bridge centrality: a network approach to
understanding comorbidity. Multivar Behav Res. (2021) 56:353-67. doi:
10.1080/00273171.2019.1614898

43.Xu L, Sun G, Li X, Xiao W, Sun B. Job burnout, career satisfaction, perceived
organizational support, and perceived social support among Chinese teachers: a network
analysis. School Ment Health. (2025) 17:449-66. doi: 10.1007/s12310-024-09737-8

44. Xue D, Sun B, Li W, Zhou H, Ding E, Xiao W. The symptom network structure of
teachers’ burnout and its connection to psychological capital. PRBM. (2023) 16:3503-18.
doi: 10.2147/PRBM.S421932

45. Boyle GJ, Borg MG, Falzon JM, Baglioni AJ. A structural model of the dimensions
of teacher stress. Brit ] of Edu Psychol. (1995) 65:49-67. doi:
10.1111/§.2044-8279.1995.tb01130.x

46. Johnson B, Stevens JJ, Zvoch K. Teachers’ perceptions of school climate: a validity
study of scores from the revised school level environment questionnaire. Educ Psychol
Meas. (2007) 67:833-44. doi: 10.1177/0013164406299102

47. OECD. TALIS 2018 Technical Report [Internet]. OECD; (2019). (TALIS).
Available online at: https://www.oecd.org/en/publications/talis-2008-technical-
report_9789264079861-en.html (Accessed March 26, 2025).

48. Tschannen-Moran M, Hoy AW. Teacher efficacy: capturing an elusive construct.
Teach Teach Educ. (2001) 17:783-805. doi: 10.1016/S0742-051X(01)00036-1

Frontiers in Public Health

13

10.3389/fpubh.2025.1633952

49. Salmela-Aro K, Rantanen ], Hyvonen K, Tilleman K, Feldt T. Bergen burnout
inventory: reliability and validity among Finnish and Estonian managers. Int Arch Occup
Environ Health. (2011) 84:635-45. doi: 10.1007/s00420-010-0594-3

50. Epskamp S, Borsboom D, Fried EI. Estimating psychological networks and their
accuracy: a tutorial paper. Behav Res. (2018) 50:195-212. doi: 10.3758/s13428-017-0862- 1

51. Jiang Haoming, Fei Xinyu, Liu Han, Roeder Kathryn, Lafferty John, Wasserman
Larry, et al. Huge: High-dimensional undirected graph estimation [internet]. (2010).
p. 1.3.5. Available online at: https://CRAN.R-project.org/package=huge (Accessed
March 16, 2025).

52. Friedman J, Hastie T, Tibshirani R. Sparse inverse covariance estimation with the
graphical lasso. Biostatistics. (2008) 9:432-41. doi: 10.1093/biostatistics/kxm045

53. Chen J, Chen Z. Extended bayesian information criteria for model selection with
large model spaces. Biometrika. (2008) 95:759-71. doi: 10.1093/biomet/asn034

54. Epskamp S, Cramer AO, Waldorp L], Schmittmann VD, Borsboom D. Qgraph:
network visualizations of relationships in psychometric data. J Stat Softw. (2012)
48:1-18. doi: 10.18637/js5.v048.i04

55. Jones P. (2017). Networktools: Assorted tools for identifying important nodes in
networks  [Internet].  Available online at:  https://CRAN.R-project.org/
package=networktools (Accessed March 16, 2025).

56. Van Borkulo CD, Van Bork R, Boschloo L, Kossakowski JJ, Tio P, Schoevers RA,
et al. Comparing network structures on three aspects: a permutation test. Psychol
Methods. (2023) 28:1273-85. doi: 10.1037/met0000476

57. Maslach C, Leiter MP. New insights into burnout and health care: strategies for
improving civility and alleviating burnout. Med Teach. (2017) 39:160-3. doi:
10.1080/0142159X.2016.1248918

58. Ding J, Xie Z. Psychological empowerment and work burnout among rural
teachers: professional identity as a mediator. Soc Behav Pers. (2021) 49:1-9. doi:
10.2224/sbp.10241

59.Xu L, Li X, Sun C, Sun B, Li W. Relationship between professional identity, career
satisfaction, value of competence and growth, and job burnout: a cross-sectional study
of primary and secondary school teachers in China. Psychol Sch. (2023) 60:1234-48. doi:
10.1002/pits.22828

60. Bakker AB, Demerouti E, Schaufeli WB. Validation of the Maslach burnout
inventory-general survey: an internet study. Anxiety Stress Coping. (2002) 15:245-60.
doi: 10.1080/1061580021000020716

61. Schaufeli WB, Salanova M, Gonzélez-roma V, Bakker AB. The measurement of
engagement and burnout: a two sample confirmatory factor analytic approach. J
Happiness Stud. (2002) 3:71-92. doi: 10.1023/A:1015630930326

62. Seidler A, Thinschmidt M, Deckert S, Then F, Hegewald J, Nieuwenhuijsen K, et al.
The role of psychosocial working conditions on burnout and its core component
emotional exhaustion — a systematic review. ] Occup Med Toxicol. (2014) 9:10. doi:
10.1186/1745-6673-9-10

63. Pillay HK, Goddard R, Wilss L. Well-being, burnout and competence: implications
for teachers. Austr ] Teach Educn. (2005) 30:21-31. doi: 10.14221/ajte.2005v30n2.3

64. LiJ, Shi Z, Xue E. The problems, needs and strategies of rural teacher development
at deep poverty areas in China: rural schooling stakeholder perspectives. Int ] Educ Res.
(2020) 99:101496. doi: 10.1016/}.ijer.2019.101496

65. Zhong J, Zhong Y. Emotional breakdown and inability to “lighten the burden”: a
qualitative study of the emotional burden of contemporary rural teachers in China. Asia
Pac Educ Rev. (2024). doi: 10.1007/s12564-024-10023-0

66. Xanthopoulou D, Bakker AB, Dollard ME, Demerouti E, Schaufeli WB, Taris TW,
et al. When do job demands particularly predict burnout? ] Manager Psychol. (2007)
22:766-86. doi: 10.1108/02683940710837714

67. Wu X, Zeng L, Qin X, Zheng Q. A study on the current status and related factors
of occupational burnout among primary and secondary school teachers. Res Psychol
Behav. (2003) 4:262-7.

68. Sang Q, Huang W. A survey on occupational burnout among rural primary and
secondary school teachers. Chin ] Public Health. (2007) 23:1260-1.

69. Ingersoll RM, Tran H. Teacher shortages and turnover in rural schools in the US:
an organizational analysis. Educ Adm Q. (2023) 59:396-431. doi:
10.1177/0013161X231159922

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1633952
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s10763-012-9333-4
https://doi.org/10.1016/j.ijer.2020.101724
https://doi.org/10.47381/aijre.v23i3.667
https://doi.org/10.1080/00131881.2013.874160
https://doi.org/10.3390/ijerph192114427
https://doi.org/10.1371/journal.pone.0245549
https://doi.org/10.1016/j.ssaho.2021.100238
https://doi.org/10.1186/s40359-025-02422-8
https://doi.org/10.3390/su15032061
https://doi.org/10.3389/fpsyg.2021.737125
https://doi.org/10.1007/s12310-022-09529-y
https://doi.org/10.1002/wps.20375
https://doi.org/10.1186/s13054-025-05282-1
https://doi.org/10.1037/abn0000181
https://doi.org/10.1080/00273171.2019.1614898
https://doi.org/10.1007/s12310-024-09737-8
https://doi.org/10.2147/PRBM.S421932
https://doi.org/10.1111/j.2044-8279.1995.tb01130.x
https://doi.org/10.1177/0013164406299102
https://www.oecd.org/en/publications/talis-2008-technical-report_9789264079861-en.html
https://www.oecd.org/en/publications/talis-2008-technical-report_9789264079861-en.html
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.1007/s00420-010-0594-3
https://doi.org/10.3758/s13428-017-0862-1
https://CRAN.R-project.org/package=huge
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1093/biomet/asn034
https://doi.org/10.18637/jss.v048.i04
https://CRAN.R-project.org/package=networktools
https://CRAN.R-project.org/package=networktools
https://doi.org/10.1037/met0000476
https://doi.org/10.1080/0142159X.2016.1248918
https://doi.org/10.2224/sbp.10241
https://doi.org/10.1002/pits.22828
https://doi.org/10.1080/1061580021000020716
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1186/1745-6673-9-10
https://doi.org/10.14221/ajte.2005v30n2.3
https://doi.org/10.1016/j.ijer.2019.101496
https://doi.org/10.1007/s12564-024-10023-0
https://doi.org/10.1108/02683940710837714
https://doi.org/10.1177/0013161X231159922

	Untangling teacher burnout: a network analysis of demands, resources, and out-of-field teaching challenges in rural China
	1 Introduction
	2 Materials and methods
	2.1 Participants and procedures
	2.2 Measures
	2.2.1 Job demands
	2.2.2 Job resources
	2.2.3 Personal resources
	2.2.4 Burnout
	2.3 Statistical analyses

	3 Results
	3.1 Descriptive statistics
	3.2 Network analysis
	3.2.1 Network structure and visualization
	3.2.2 Node and bridge centrality
	3.2.3 Network accuracy and stability
	3.2.4 Network comparison

	4 Discussion
	4.1 Central burnout dimensions and JD-R variables in burnout network
	4.2 Bridge variables between burnout and JD-R clusters
	4.3 Implications
	4.4 Limitations

	5 Conclusion

	References

