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Abstract

Teaching remains a demanding profession, with challenges intensified after COVID-19.
Although pre-pandemic research identified teacher appraisals of classroom demands and resources,
together with school leadership, as important correlates of occupational health, it remains unclear
whether these relationships persisted following the educational disruptions associated with
COVID-19. Using district-wide survey data from 1,908 teachers across 47 schools in 2021-2022,
this study examined classroom demands, resources, teacher appraisals, Instructional Support, Job
Satisfaction, leadership, and school context using multilevel modeling. Most variation occurred
within schools rather than between schools. Teachers in high-poverty schools reported poorer
occupational health, while those in schools with more racially minoritized students reported better
occupational outcomes after accounting for level of poverty. Leadership quality and stability
showed weaker associations than pre-pandemic studies, suggesting structural inequities may
outweigh leadership effects during large-scale disruption.

Introduction

The COVID-19 pandemic substantially changed teachers’ working conditions, and its effects
on teacher occupational health continue to be felt even after schools returned to in-person
instruction (Baker & Koedel, 2026). Teaching has become increasingly stressful (Chang, 2022),
which has led many to leave the field (Gillani et al., 2022). Nationally, the low retention rate
emphasizes the urgency to understand the ongoing stress teachers experience after the pandemic
(Diliberti & Schwartz, 2025). Teacher stress is part of a broader set of factors examined in
occupational health research (McIntyre et al., 2017). Kyriacou and Sutcliffe (1978) described
stress as a negative emotional response that arises when the demands placed on teachers exceed
what they can manage. This view aligns with Lazarus and Folkman’s (1984) transactional theory
of stress, which remains central in occupational stress research, including in studies of teachers
(Herman et al., 2020a). In the classroom context, teachers tend to experience stress when they
appraise classroom demands, including instructional responsibilities and classroom management,
as exceeding available resources such as supportive leadership or instructional materials. In the
present study, these appraisals were operationalized using the Classroom Appraisal of Resources
and Demands (CARD) framework, which measures teachers’ perceptions of classroom demands,
classroom resources, and their resulting risk for occupational stress (Lambert et al., 2023).

The present study was conducted during the first academic semester in which teachers had
largely returned to in-person instruction, yet schools continued to navigate the educational
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disruptions associated with COVID-19 (Martin, 2025). During this transition, teachers
encountered changing instructional expectations, evolving workplace practices, and new
organizational demands that may have altered how they appraised classroom demands and
available resources (Constantia et al., 2023; Federkeil et al., 2020; Harris & Jones, 2020; Hebebci
et al., 2020). However, it remains unclear whether the relationship among teacher appraisals,
school leadership, school context, and occupational health observed before COVID-19 remained
stable following these disruptions.

Our previous study (Lambert et al., 2023), conducted immediately before the pandemic in the
same district, found substantial variation in teachers’ appraisals of classroom demands and
resources, even among teachers working within the same school. Teachers who appraised
classroom demands as exceeding available resources reported lower Instructional Support, lower
Job Satisfaction, and greater risk for occupational stress. Principal leadership quality and
leadership stability were also important predictors of teachers’ occupational health. The present
study extends this work by examining whether these relationships persisted during the first year
teachers returned to fully in-person instruction following COVID-19, using data from a district-
wide climate survey administered in early Spring of the 2021-2022 school year in the same large
Southwestern district examined in our prior work. Understanding these patterns can help schools
anticipate how teachers may respond during future periods of instability and identify ways to
strengthen support for teacher well-being.

To understand these relationships, this study draws on Lazarus and Folkman’s (1984)
transactional theory of stress and Herman et al.’s (2020a) Coping—Competence—Context (3Cs)
model. Transactional theory provides the conceptual foundation for understanding teachers’
appraisals of classroom demands and resources, whereas the 3Cs model extends this framework
by considering how individual and school contextual factors influence those appraisals.

Transactional Theory and the Classroom Appraisal of Resources and Demands (CARD)

Lazarus and Folkman’s (1984) transactional theory proposes that psychological and
physiological stress responses originate from individuals’ appraisals of demands relative to
available resources (Lazarus & Folkman, 1984). This well-established model has been widely
applied in education (Collie & Mansfield, 2022; Lambert et al., 2009; McCarthy et al., 2016) and
shows that teachers are at higher risk for occupational stress when perceived demands exceed
resources, affecting overall health (Baumgartner et al., 2009; Xu et al., 2023; Yu et al., 2007).

While straightforward in concept, operationalizing this appraisal process presents
methodological challenges because it requires simultaneously measuring teachers’ perceptions of
both classroom demands and available resources (Hobfoll, 1989). To address this challenge,
Lambert et al. (2009) developed the Classroom Appraisal of Resources and Demands (CARD),
measuring teachers’ perceptions of workplace conditions. This measure includes both a Classroom
Demands and a Classroom Resources scale to capture both components of the appraisal process
(Lambert et al., 2009). An Appraisal Index (API) is calculated as the difference between the two,
indicating whether demands outweigh resources (McCarthy et al., 2016). The API is
conceptualized as an indicator of risk for stress within the transactional framework, measuring
whether a given teacher is appraising demands in their classroom as exceeding resources, and thus
vulnerable to experiencing the stress response (cognitive, emotional, and physiological symptoms
of stress).

Substantial evidence supports the validity of the CARD framework. Previous studies have
demonstrated that CARD and the Appraisal Index are associated with multiple indicators of
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teachers’ occupational health across national and district-level datasets, including the Schools and
Staffing Survey (SASS), the National Teacher and Principal Survey (NTPS), and the 2019-2020
administration of the same district climate survey used in the present study (Lambert et al., 2015;
Lambert et al., 2023; McCarthy et al., 2016; McCarthy et al., 2020). Together, these findings
support the use of CARD as a valid framework for evaluating teachers’ appraised risk for
occupational stress using secondary survey data.

Job Satisfaction represents another important indicator of teacher occupational health. Teacher
Job Satisfaction represents teachers’ overall evaluation of their professional experiences and
reflects the extent to which they perceive their work as rewarding, meaningful, and sustainable
(Tria, 2023). Higher Job Satisfaction has consistently been associated with greater occupational
commitment, lower burnout, stronger intentions to remain in teaching, and improved teacher
retention (Cansoy, 2019; Ford et al., 2019; Grissom, 2011). Previous research suggests that Job
Satisfaction is influenced by how teachers appraise the balance between classroom demands and
available resources (Leroy, 2025; McCarthy et al., 2016). Transactional theory further suggests
that teachers’ Job Satisfaction is closely linked to their appraisals of classroom demands and
available resources. Teachers who perceive sufficient resources to meet instructional and
classroom demands are expected to report higher Job Satisfaction. Accordingly, factors that
influence teachers’ appraisal of classroom demands and resources are expected to be associated
with Job Satisfaction (Mosley et al., 2024; Nwoko et al., 2023). The Coping—Competence—Context
(3Cs) model provides a useful framework for understanding how individual teacher characteristics,
principal leadership, and school contextual factors contribute to these occupational health
outcomes.

The Coping—Competence—Context (3Cs) Model

In addition to transactional theory, this study draws on the Coping—Competence—Context (3Cs)
model (Herman et al., 2020a), which elaborates on teacher demands by identifying stressors such
as administrative burden (Moriarty et al., 2001), thereby providing concrete examples of how
demands are conceptualized in teaching. The 3Cs model also specifies three pathways through
which stress develops and influences teachers: individual coping processes, teachers’ competence
in managing classroom demands, and the broader school context in which these experiences occur.
Together, these pathways emphasize that teacher stress is shaped by both individual appraisals and
contextual conditions within schools. Each component will next be described as well as how it
informs the present study’s focus on teachers’ occupational health in the broader school context.

Coping. The Coping pathway includes the individual characteristics and strategies teachers
use to manage stress, including their stress mindset, interpersonal resources, and coping skills.
Herman et al. (2020a) note that “stress mindset does not moderate stress experience outcomes but
instead directly influences individual perceptions of stress (p. 71).” Thus, the 3C model and
transactional theory align in positing that individuals with stronger coping resources are less likely
to appraise demands as stressful (Herman et al. 2020b). Research suggests that teachers who
possess strong coping skills are better equipped to handle stress and prevent burnout (Richards et
al. 2016; Zomierczyk-Zreda, 2005). The coping pathway provides theoretical support for including
teacher-level characteristics that may contribute to differences in occupational stress appraisals
and Job Satisfaction.
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Competence. The Competence pathway emphasizes teachers’ capacity to effectively manage
instructional responsibilities and classroom demands. Teachers who perceive themselves as
capable of meeting instructional expectations are generally more likely to experience positive
occupational outcomes, including greater Job Satisfaction and lower occupational stress (Ford et
al; 2019). The educational disruptions associated with COVID-19 introduced new instructional
challenges that required teachers to rapidly adapt to changing instructional practices and learning
environment (Sacré et al., 2023). Although the present study did not directly measure teachers’
perceived competence, Instructional Support was included as an important occupational health
outcome because access to instructional guidance and resources may facilitate teachers’ ability to
manage instructional demands (Ma & Casihan, 2024).

Context. The Context pathway of the 3C model indicates how the broader school environment,
including policies, administrative support, and school climate, shapes teacher occupational health.
Searle and Auton (2015) noted that when it comes to work appraisal and stress, the questions of
“for whom” and “under what circumstances” stress is likely to occur is important to examine. This
is particularly important in schools where contextual factors can serve as either a risk or a
protective factor (Beltman et al., 2011; Kim & Asbury, 2020).

Guided by this perspective, the present study examined several contextual factors expected to
influence teachers’ occupational health, including principal leadership quality and stability,
student racial composition and racial congruence, and school socioeconomic context. These
contextual factors are reviewed in the following sections.

Principal Leadership

Principal leadership represents an important school contextual factor within the 3Cs model
because principals shape many of the organizational conditions that influence teachers’ daily work.
Through decisions regarding school climate, instructional priorities, professional development,
and resource allocation, principals can affect both the demands teachers experience and the
resources available to meet those demands (Mehmood et al., 2023; Morris, 2026; Mthanti & Msiza,
2023; Zorn & Boler, 2007). Therefore, principal leadership may influence how teachers appraise
their work environment and their occupational health.

A substantial body of research demonstrates that effective school leadership is associated with
more positive teacher outcomes. Teachers working under effective principals report greater Job
Satisfaction, stronger organizational commitment, lower occupational stress, and reduced
intentions to leave the profession (Berkovich & Eyal, 2017; Cansoy, 2019; Darling-Hammond,
2003; Grissom, 2011; Lambersky, 2016; Rostini et al., 2022). Effective leadership also promotes
supportive school climates through clear communication, positive staff relationships, instructional
guidance, and professional development opportunities, all of which increase teachers’ access to
workplace resources and may buffer the effects of occupational demands (Allensworth et al., 2009;
DeMatthews et al., 2022; Tahseen, 2010).

Our previous study (Lambert et al., 2023) further demonstrated that both principal leadership
quality and leadership stability were associated with teachers’ occupational health. Teachers
working under highly rated principals reported greater Instructional Support, higher Job
Satisfaction, and lower appraised risk for occupational stress, which recent principal turnover was
associated with poorer occupational health outcomes. The present study extends this work by
examining whether these relationships remained stable during the first academic semester teachers
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returned to fully in-person instruction. Although increasing research has examined teacher
occupational health following COVID-19, relatively little is known about whether previously
established relationships between principal leadership and teacher occupational health persisted
during this period of educational transition.

Teacher’s Occupational Health and Racial Congruence

Another key contextual factor in U.S. schools is that White female teachers represent the
majority of the workforce (80%) while the majority of students are from minoritized racial/ethnic
groups (NCES, 2023). Efforts to recruit and retain more teachers of color stem in part from
research suggesting that teacher-student racial and ethnic congruence is associated with positive
student outcomes (Lindsay & Hart, 2017; Llamas et al., 2021). Comparatively less research has
examined how teacher-student racial/ethnic congruence is associated with teacher’s occupational
health. Racial congruence is defined as a match between the teacher’s identity and the predominant
racial/ethnic demography of students at their schools. Some research has found that racial
congruence is associated with lower teacher stress (McCarthy et al., 2021), higher Job Satisfaction
(Fairchild et al., 2012; Stearns et al., 2014), and lower teacher turnover (Newton et al., 2011).
However, Bradshaw et al. (2010) found no association between racial congruence and
occupational health.

McCarthy et al. (2021) suggested that such mixed findings could be due to contextual factors
influencing how teachers appraise their workplace demands, which include environmental factors
as well as social constructs such as race and ethnicity. In a study examining racial congruence
using the nationally representative National Teacher Principal Survey (NTPS, 2015-2016),
McCarthy et al. (2021) found that Black, Hispanic, and White teachers all reported appraised
classroom demands as higher in majority Black or Hispanic schools, while Job Satisfaction was
higher in majority White schools. It was emphasized in this research that such findings were likely
due to the unfortunate reality that minoritized students are over-represented in under-resourced
schools (Barch & Cherng, 2024; Carver-Thomas & Darling-Hammond, 2017), and regardless of
racial congruence or incongruence, teachers’ appraisals reflect the reality that resources tend to be
more favorable in predominantly White schools.

Dillard et al. (2023) used the same data set to examine this question by controlling for
potentially confounding individuals (e.g., level of teaching experience, gender) and contextual
factors (classroom and school characteristics) associated with racial congruence, and a more
complicated picture emerged. White teachers reported higher risk for stress in incongruent schools,
Black teachers reported higher risk for stress in congruent schools, and Hispanic teachers reported
similar levels in congruent and incongruent settings. Dillard-Cooke et al. (2025) used the same
data set and found that in Texas schools where large proportions of Black students did not pass
standardized state assessments, larger proportions of Black students were associated with lower
occupational health among Black teachers. Collectively, these findings suggest that when it comes
to teacher’s occupational health, racial congruence is important to consider along with other
contextual factors that play a role in teacher’s occupational health. Therefore, in this study we
included the percentage of students of color attending each school as a contextual factor.

School Socioeconomic Context

School socioeconomic context represents another important contextual influence on teacher
occupational health. Schools serving large proportions of economically disadvantaged students
often face fewer organizational resources while simultaneously placing greater instructional,
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behavioral, and emotional demands on teachers (Pierce & Molloy, 1990). From the perspective of
transactional theory, these conditions may increase the likelihood that teachers appraise workplace
demands as exceeding available resources.

Previous research has consistently linked school socioeconomic disadvantage to poorer teacher
occupational outcomes. Teachers working in schools serving larger proportions of economically
disadvantaged students report greater emotional exhaustion, higher occupational stress, and lower
Job Satisfaction, and are more likely to leave the profession (Bjorklund & Salvanes, 2011; Bottiani
et al., 2019; George et al., 2021; Herman et al., 2018; Kalil et al., 2020; Ramberg et al., 2020;
Scafidi et al., 2007). These schools also frequently experience broader contextual challenges,
including fewer instructional resources and greater community needs, which may further
contribute to teachers’ occupational demands (Carver-Thomas & Darling-Hammond, 2017).

School level may also contribute to differences in teachers’ occupational health because
instructional expectations, student developmental needs, and organizational structure differ across
elementary, middle, and high school (Nwoko et al., 2023). Therefore, the present study classified
schools as elementary, middle, or high schools and included the percentage of students eligible for
free or reduced-price lunch as an indicator of school socioeconomic context.

Collectively, transactional theory and the 3Cs model suggest that teachers’ occupational health
reflects the interaction between individual appraisals of classroom demands and resources and the
broader organizational context in which those appraisals occur. Building on these perspectives, the
present study considers teacher demographic characteristics, principal leadership, school racial
composition, school socioeconomic context, and school level as contextual factors that may shape
teachers’ appraisals of their work environment and, consequently, their occupational health.
Examining these factors within the same multilevel framework provides a more comprehensive
understanding of the conditions associated with teachers’ Instructional Support, Job Satisfaction,
and appraised risk for occupational stress after the pandemic.

The Current Study

This study extends Lambert et al. (2023), which examined teacher occupational health 2019—
2020, immediately before the COVID-19 pandemic, using a multiphase sequential exploratory
mixed methods design (Creswell & Plano Clark, 2018). Lambert et al. (2023) developed measures
of key latent constructs, incorporated qualitative information about school contexts, and described
variation in teachers’ risk for occupational stress across schools. Although the previous study
established relationships among teachers’ appraisals of classroom demands and resources,
principal leadership, and occupational health under typical school conditions, the present study
examined whether these relationships remained stable during the first academic semester when
teachers returned to fully in-person instruction.

Using the same district-wide climate survey administered in Spring 2022, this study evaluated
teacher occupational health with three indicators: Instructional Support, defined as the guidance
and resources available to support teaching, Job Satisfaction, and teachers’ appraised risk for
occupational stress. For clarity, we hereafter refer to the data collected by Lambert et al. (2023) in
2019-2020 as the pre-COVID wave, and the data collected for this study as the COVID wave.
Replicating the pre-COVID study within the same district provides a unique opportunity to
determine whether the theoretical relationship proposed by transactional theory and observed
before the pandemic generalized to a different educational context. It also identifies which school
contextual factors continued to be associated with teacher occupational health after schools
resumed in-person instruction. This study addresses the following research questions:
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1. During the COVID-19 wave, how much of the variance in teacher perceptions of Instructional
Support, Job Satisfaction, and risk for occupational stress resides between teachers within the
same school versus between schools?

2. During the COVID-19 wave, do teachers who work in schools that have experienced a recent
principal change report levels of Instructional Support, Job Satisfaction, and risk for
occupational stress that differ from teachers working in schools with stable leadership?

3. During the COVID-19 wave, do teachers report levels of Instructional Support, Job
Satisfaction, and risk for occupational stress that are associated with independent key
informant ratings of the quality of the principals who lead their schools?

Method
Participants and School Context

The present study used data from 1,908 full-time teachers working in 47 public schools within
a large Southwestern school district. These schools were selected because they were the same
schools included in Lambert et al. (2023) allowing direct comparison between the pre-COVID and
COVID waves. Restricting the sample to full-time teachers ensured that participants had
comparable instructional responsibilities and exposure to school organizational conditions.

The final sample included teachers from 31 elementary schools, 10 middle schools, and 6 high
schools. School enrollment ranged from 322 to 3,731 students (M =969.77, SD =756.55). Schools
also represented diverse socioeconomic and demographic contexts, with 1.82% to 71.50% of
students eligible for free or reduced-price lunch and 8.49% to 85.42% identifying as Black or
Hispanic. Teacher demographic characteristics are presented in Table 1. Although respondents in
this survey were from the same district as those in the pre-COVID wave, we could not match
individual respondents with the previous survey because all responses were completely
confidential and anonymous, making this a cross-sectional rather than longitudinal dataset.

Table 1

Teacher Demographic and School Structural Characteristics

Mean SD Min Max

Level 2 — School Characteristics

School size (number of students) 969.77 756.55 322.00 3731.00

Free or reduced lunch percentage 28.82 20.67 1.82 71.50

Students of color percentage 43.19 22.59 8.49 85.42
Level 1 — Teacher Characteristics %

Female 80.6

Male 19.4

Asian (AN) 4.5

Black (BL) 39

Hispanic (HS) 16.3

Multi-racial (MR) 0.9

Native American (NA) 0.7

White 73.7
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Data Sources and Procedures

Data were obtained from the district’s annual school climate survey, which is administered to
collect teachers’ perceptions of workplace conditions. The survey used in the present study was
conducted during Spring 2022, the first academic semester teachers fully returned to in-person
instruction following the educational disruptions associated with COVID-19. Because the Spring
2021 survey was cancelled, this represents the district’s first administration since COVID.

To characterize school context, additional information was obtained from district
administrative records and the National Center for Education Statistics Common Core of Data
(NCES). District administrators independently evaluated the principal leadership quality and
identified schools experiencing recent principal turnover using procedures identical to those
described in Lambert et al. (2023). School demographic characteristics, including enrollment,
percentage of students eligible for free or reduced-price lunch, student racial composition, and
Title I status, were obtained from NCES.

Variables

Consistent with the theoretical framework, study variables were organized into four categories:
teacher occupational health outcomes, classroom appraisal measures, school contextual variables,
and teacher demographic variables. Unless otherwise noted, the teacher-reported survey items used
a five-point Likert response scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). Scale
scores were constructed using the same items and scoring procedures established by Lambert et al.
(2023), allowing direct comparison between the pre-COVID and COVID waves. Because this
study replicated Lambert et al. (2023), identical item sets and scoring procedures were retained for
all survey-based measures. Previous research established the construct validity of these measures
through exploratory factor analysis, Rasch modeling, and external validity evidence across
multiple datasets (Lambert et al., 2015; Lambert et al., 2023; McCarthy et al., 2016; McCarthy et
al., 2020). Therefore, the present study focused on evaluating the reliability and measurement
properties of the scales within the current sample rather than redeveloping the measurement model.

Internal consistency remained high across all survey-based measures, with Cronbach’s alpha
coefficients ranging from .886 to .971. Rasch-based reliability and validity indices also
demonstrated strong measurement properties comparable to those reported in the pre-COVID
wave. Detailed psychometric information, including internal consistency, Rasch reliability, person
and item separation indices, and dimensionality statistics, is presented in Table 2.

Table 2

Measurement Properties of Scale Scores Across the Waves of the Study.

Wave 1 (2019 —20) Wave 2 (2021 —22)

Measure Indicator Pre-COVID During COVID
Classroom Demands Cronbach’s Alpha 0.92 0.89
McDonald’s Omega 0.92 0.88
Person Reliability 0.9 0.84
Person Separation Index 2.92 2.33
Item Reliability 0.99 0.99
Item Separation Index 15.49 18.7

Variance Accounted (%) 51.7 49.1
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Table 2 Continued

Classroom Resources Cronbach’s Alpha 0.98 0.97
McDonald’s Omega 0.98 0.97
Person Reliability 0.95 0.94
Person Separation Index 4.21 4.07
Item Reliability 0.98 0.99
Item Separation Index 7.23 9.33
Variance Accounted (%) 64.1 51.4
Appraisal Index Reliability 0.96 0.93
ICC 0.16 0.13
Instructional Support Cronbach’s Alpha 0.94 0.92
McDonald’s Omega 0.88 0.92
Person Reliability 0.86 0.89
Person Separation Index 2.46 2.84
Item Reliability 0.98 0.99
Item Separation Index 7.6 11.15
Variance Accounted (%) 60.3 60.3
ICC 0.17 0.16
Job Satisfaction Cronbach’s Alpha 0.92 0.9
McDonald’s Omega 0.92 0.91
Person Reliability 0.88 0.89
Person Separation Index 2.76 2.83
Item Reliability 0.99 0.99
Item Separation Index 13.5 18.1
Variance Accounted (%) 64.1 60.5
ICC 0.34 0.25

Teacher Occupational Health Outcomes

Teacher occupational health was evaluated using three outcome measures: Instructional
Support, Job Satisfaction, and the Appraisal Index (API). These outcomes represent
complementary indicators of teachers’ occupational experiences and align with the conceptual
framework described in the Introduction.

The Instructional Support Scale, comprising 12 items. Principal components analysis of
residuals confirmed that all 12 items loaded onto a single factor, explaining 60.3% of the variance,
with factor loadings ranging from 0.74 to 0.81. As indicated by the sample item “I can describe
how the available professional development supports achievement of my instructional growth
goals,” the Instructional Support collected data on the assistance and guidance available to teachers
to improve their instructional effectiveness.

The Job Satisfaction Scale, consisting of eight items. Sample items, such as “Most teachers at
this campus usually look forward to each working day at this school” and “Most teachers at this
campus teach their classes with great enthusiasm” were indicative of the scale’s focus on capturing
teachers’ overall contentment with working conditions for themselves and peers.
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The Appraisal Index (API) served as an indicator of teachers’ appraised risk for occupational
stress. Positive API scores indicate that teachers appraised classroom demands as exceeding
available resources and therefore represent greater occupational stress risk. Negative scores
indicate that perceived classroom resources exceeded classroom demands, whereas values near
zero reflect approximate balance between demands and resources.

Classroom Appraisal Measures

The API was derived from the Classroom Demand and Classroom Resources scales developed
within the Classroom Appraisal of Resources and Demands (CARD) framework, as addressed
below (Lambert et al., 2009).

The Classroom Demands scale included 11 items. Sample items, including “in my classroom,
sufficiently serving children with behavioral issues is demanding” and “in my classroom, setting
up for instructional activities is demanding,” reflected diverse challenges teachers face in
managing classroom demands.

The Classroom Resources Scale included 35 items. Sample items, such as “most teachers at
this campus help maintain discipline in the entire school, not just in their classroom” and “my
school administrators take action when concerns are brought to their attention,” studying the
availability and usefulness of resources for teachers.

School Context Variables

Principal leadership quality was assessed using independent ratings provided by two district
administrators following the procedures established by Lambert et al. (2023). Principals were
classified into Strong, Average, or Weak according to their overall effectiveness in instructional
leadership, managerial leadership, and staff relationships. To ensure the reliability of these
evaluations, the informants first formulated their assessments independently. Subsequently, they
conferred to achieve consensus and cross-verified their ratings to confirm consistency.

Principal leadership stability was operationalized as whether a school experienced a recent
principal change, based on district administrative records.

Additional school contextual variables were obtained from the National Center for Education
Statistics Common Core of Data. These included school level (elementary, middle, or high school),
percentage of students eligible for free or reduced-price lunch as an indicator of school
socioeconomic context, and percentage of students identifying as Black or Hispanic, representing
school racial composition.

Teacher Demographic Variables

Teacher demographic variables included gender and race/ethnicity, both obtained from the
district’s annual school climate survey. Gender and race/ethnicity were included as Level 1
covariates to account for potential individual differences in teacher occupational health identified
in previous research.

Data Analysis

Because teachers were nested within schools, two-level hierarchical linear models (HLM) were
estimated using HLM software to examine teacher- and school-level influences on the three
occupational health outcomes: Instructional Support, Job Satisfaction, and the Appraisal Index
(API).
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To address Research Question 1, unconditional (null) models were first estimated to partition
the variance in each outcome into within-school and between-school components. Intraclass
correlation coefficients (ICCs) were calculated to determine whether multilevel modeling was
warranted.

To address Research Questions 2 and 3, conditional multilevel models were estimated by
incorporating teacher demographic characteristics at Level 1 and school contextual and principal
leadership variables at Level 2. These models examined whether school context and principal
leadership were associated with Instructional Support, Job Satisfaction, and teachers’ appraised
risk for occupational stress after accounting for teacher-level characteristics.

Detailed model specifications, including variable coding, centering procedures, and the Level
1 and Level 2 equations, are presented in Appendix A. Standardized effect sizes were calculated
using Spybrook’s delta method (Spybrook, 2008; Spybrook, 2014) and interpreted using Cohen’s
(1988) guidelines. Model strength was evaluated using pseudo-R? statistics representing the
proportional reduction in residual variance between unconditional and conditional models
(McCoach & Adelson, 2010; Raudenbush & Bryk, 2002).

Results

Research Question 1

To answer the initial question, we began by examining unconditional models for each teacher’s
outcome. These models didn’t include any predictors or covariates at L1 or L2. The Intraclass
Correlation Coefficients (ICC) showed that most of the variance in each outcome was within
teachers in the same school rather than between schools. However, we found enough between-
school variance to justify using Multilevel Modeling (MLM). Specifically, for Instructional
Support, 84.0% of the variance was within schools, and 16.0% was between schools (ICC =.160).
Job Satisfaction had 75.3% of the variance within schools and 24.7% between schools (ICC =.247).
For the Appraisal Index, indicating occupational stress risk, 8§7.4% of the variance was within
schools, and 12.6% was between schools (ICC =.126).

Research Questions 2 and 3

Research Questions 2 and 3 examined whether recent principal change, principal leadership
quality, and other school contextual characteristics were associated with teacher occupational
health. Because the same conditional multilevel models were estimated for each outcome, results
are presented by occupational health outcome: Instructional Support, Job Satisfaction, and the
Appraisal Index (API).

Instructional Support. Teachers working in middle and high schools and schools with
higher rates of free or reduced-price lunch reported significantly lower Instructional Support. In
contrast, teachers working under highly rated principals reported greater Instructional Support,
whereas recent principal change was not associated with Instructional Support (Table 3).
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Table 3
Multilevel Model Results for Teacher Perceptions of Instructional Support

Effect Coefficient se t

Level 2 — School Characteristics
Intercept 517.35 8.85 58.43 ok
Middle school -50.69 11.07 -4.58 ok
High school -56.24 13.16 -4.28 ok
Free or reduced lunch percentage -2.97 1.13 -2.63 Ak
Students of color percentage 1.92 1.02 1.87
Principal changed recently -9.01 12.40 -0.73
Lower quality principal 10.81 13.64 0.79
Higher quality principal 24.10 10.84 2.22 *

Level 1 — Teacher Characteristics

Male 12.12 5.40 2.25 *
Hispanic 10.18 6.68 1.52
Black 5.40 14.29 0.38
Native American 33.29 41.00 0.81
Asian 19.62 11.09 1.77
Multi-racial -47.65 26.17 -1.82

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

At Level 1, gender was the only demographic covariate significantly associated with
Instructional Support, with male teachers scoring, on average, 12.121 points higher than female
teachers (t(1703) = 2.246, p = .025). The Level 1 model explained a small proportion of within-
school variance (pseudo-R? = .004).

At Level 2, middle school teachers scored, on average, 50.688 points lower than their
elementary school teachers (¢33 = 4.577, p <.001), and high school teachers scored 56.242 points
lower (¢33 = 4.275, p < .001). Each one-percentage-point increase in students eligible for free or
reduced-price lunch was associated with a 2.989-point decrease on the Instructional Support scale
score (¢33 = 2.630, p = .013). Teachers working under highly rated principals scored, on average,
24.103 points higher on the Instructional Support scale than teachers working in schools with
average-rated principals (t33) = 2.223, p = .033), whereas recent principal change was not
significantly associated with Instructional Support (p = .473). The Level 2 model explained 46.0%
of the between-school variance (pseudo-R? = .460).

Job Satisfaction. Job Satisfaction was lower in middle and high schools and in schools
serving large proportions of students eligible for free or reduced-price lunch. After controlling
for poverty, teachers in schools serving large proportions of students of color reported higher Job
Satisfaction. Principal turnover and principal quality were not significantly associated with Job
Satisfaction (Table 4).
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Table 4
Multilevel Model Results for Teacher Perceptions of Job Satisfaction

Effect Coefficient se t

Level 2 — School Characteristics
Intercept 511.33 10.26 49.83 oAk
Middle school -42.57 13.62 -3.13 o
High school -44.80 17.20 -2.60 o
Free or reduced lunch percentage -4.81 1.44 -3.33 ok
Students of color percentage 3.25 1.35 2.40 woE
Principal changed recently -6.73 18.45 -0.37
Lower quality principal 6.38 19.00 0.34
Higher quality principal 23.81 12.47 1.91

Level 1 — Teacher Characteristics

Male 10.15 5.05 2.01 *
Hispanic 7.30 5.52 1.32
Black 10.44 10.95 0.95
Native American -53.43 27.26 -1.96 *
Asian 7.52 11.68 0.64
Multi-racial -51.69 31.23 -1.66

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

At Level 1, gender and Native American race/ethnicity were the only teacher demographic
characteristics significantly associated with Job Satisfaction. Male teachers scored, on average,
10.155 points higher than female teachers (t1703) = 2.010, p = .045). Native American teachers
scored, on average, 53.433 points lower than White teachers (t(1703) =-1.961, p =.049). The Level
1 model explained a small proportion of within-school variance (pseudo-R?=.007).

At Level 2, middle school teachers scored, on average, 42.570 points lower than elementary
school teachers (t33)=-3.126, p =.004), and high school teachers scored 44.802 points lower (t(33)
=-2.604, p = .014). Each one-percentage-point increase in students eligible for free or reduced-
price lunch was associated with a 4.808-point decrease in Job Satisfaction (t33)=-3.328, p=.002).
In contrast, after accounting for school poverty, each one-percentage-point increase in the
percentage of students identifying as Black or Hispanic was associated with a 3.249-point increase
in Job Satisfaction (t33)=2.403, p =.022). Neither recent principal change (p =.718) nor principal
leadership quality (higher quality: p = .065; lower quality: p =.739) was significantly associated
with Job Satisfaction. The Level 2 model explained 38.1% of the between-school variance
(pseudo-R? = .381).

Appraisal Index. Teachers in middle and high schools and schools with higher poverty
reported higher Appraisal Index scores, which indicates greater appraised occupational stress.
Conversely, teachers in schools serving large proportions of students of color and teachers working
under highly rated principals reported lower Appraisal Index scores, which indicates lower
appraised occupational stress (Table 5).
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Table 5
Multilevel Model Results for Teacher Appraisal Index Scores

Effect Coefficient se t

Level 2 — School Characteristics
Intercept 0.09 11.83 0.01
Middle school 48.80 13.90 3.51 oAk
High school 42.92 18.19 2.36 *
Free or reduced lunch percentage 5.60 1.53 3.66 HAK
Students of color percentage -3.96 1.45 -2.74 woE
Principal changed recently -3.47 16.81 -0.21
Lower quality principal -18.86 15.05 -1.25
Higher quality principal -33.95 13.37 -2.54

Level 1 — Teacher Characteristics

Male -14.70 5.14 -2.86 ok
Hispanic -15.87 9.21 -1.72

Black -29.46 12.15 -2.43 *
Native American 30.32 38.34 0.79

Asian 491 16.30 0.30
Multi-racial 65.95 45.72 1.44

Note. *** - p <.001, ** - p < .01, * - p <.05.
Intercept is the mean of White female elementary teachers in a school with a stable, middle level principal,
neither weak nor strong, and the school has the average FRL and COC.

At Level 1, gender and race were significantly associated with the Appraisal Index. Male
teachers scored, on average, 14.697 points lower than female teachers (t(1,668) = 2.858, p = .004),
indicating lower appraised occupational stress. Black teachers also scored 29.457 points lower
than White teachers (t(1,668) = -2.425, p =.015), indicating lower appraised occupational stress. The
Level 1 model explained a small proportion of within-school variance (pseudo-R’ = .003).

At Level 2, middle school teachers scored, on average, 48.799 points higher than elementary
school teachers (t;33)=3.511, p <.001), and high school teachers scored 42.924 points higher (t(33)
= 2.361, p = .024), indicating greater appraised occupational stress. Each one-percentage-point
increase in students eligible for free or reduced-price lunch was associated with a 5.604-point
increase in the Appraisal Index (t33) = 3.657, p < .001). In contrast, after accounting for school
poverty, each one-percentage-point increase in the percentage of students identifying as Black or
Hispanic was associated with a 3.963-point decrease in the Appraisal Index (t33)=2.738, p=.010).
Teachers working under highly rated principals scored 33.950 points lower on the Appraisal Index
than teachers working in Schools with average-rated principals (t33) = -2.539, p = .016). Recent
principal change was not significantly associated with the Appraisal Index (p = .838). The Level
2 model explained 48.4% of the between-school variance (pseudo-R’ = .484).
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Exploratory Comparisons of School Context

To illustrate the practical significance of the multilevel findings, we conducted exploratory
comparisons of model-predicted outcomes across schools differing in poverty and racial
composition.

Teachers working in schools in which 50% of students were eligible for free or reduced-price
lunch (approximately the 75th percentile in the district) showed poorer occupational health
outcomes than those working in schools in which 10% of students were eligible (approximately
the 25th percentile). Compared with lower-poverty schools, teachers in higher-poverty schools
reported lower Instructional Support (ES = -1.18), lower Job Satisfaction (ES =-1.93), and higher
Appraisal Index scores (ES = 1.61), indicating greater appraised occupational stress.

We also compared model-predicted outcomes for schools with 60% students of color
(approximately the 75th percentile) and schools with 20% students of color (approximately the
25th percentile). After controlling for school poverty, teachers working in schools with higher
proportions of students of color reported Job Satisfaction scores that were 1.30 standard deviations
higher and Appraisal Index scores that were 1.14 standard deviations lower, indicating lower
appraised occupational stress. Within this predominantly White district, teachers working in more
racially diverse schools reported better occupational health after accounting for school
socioeconomic context.

Discussion

The present study examined whether the relationships among teachers’ classroom appraisals,
occupational health, principal leadership, and school context observed before COVID-19 remained
during the first academic semester teachers returned to in-person instruction. Overall, the findings
suggest that although individual appraisals remained the primary source of variation in teachers’
occupational health, the broader school context, particularly school poverty, became more
influential than principal leadership in explaining differences between schools. These findings
extend previous work by demonstrating how large-scale educational disruption may alter the
relative importance of contextual factors associated with teacher occupational health.

Research Question 1

For Research Question 1, we examined whether variation in teachers’ occupational health
primarily occurred between teachers within schools or between schools. Similar to the Pre-COVID
findings reported by Lambert et al. (2023), most of the variance in Instructional Support, Job
Satisfaction, and teachers’ appraised risk for occupational stress remained within schools rather
than between schools. This finding supports the transactional theory that stress arises from teachers’
appraisals of classroom demands relative to available resources rather than from objective working
conditions alone (Lazarus & Folkman, 1984). Even within the same school, teachers differed in
how they perceived their work environment, supporting the importance of individual appraisal
processes in understanding occupational health.

Additionally, a meaningful proportion of variance remained between schools, indicating that
school context continued to influence teachers’ occupational health. This finding aligns with the
Context pathway of the 3Cs model (Herman et al., 2020a), which proposes that organizational
conditions shape teachers’ occupational experiences. For example, teachers working in schools
with larger proportions of students eligible for free or reduced-price lunch reported lower
Instructional Support, lower Job Satisfaction, and higher appraised occupational stress.
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Collectively, these findings suggest that both transactional theory and the 3Cs model served as
useful frameworks for understanding teacher occupational health after COVID-19.

Research Questions 2 and 3

Research Questions 2 and 3 examined whether principal leadership stability and principal
leadership quality remained associated with teachers’ occupational health after the pandemic.
Contrary to the Pre-COVID findings reported by Lambert et al. (2023), principal leadership played
a limited role during this period. Recent principal change was not associated with any occupational
health outcome, and principal leadership quality was associated only with Instructional Support
and teachers’ appraised occupational stress, but not Job Satisfaction. These findings suggest that
principal leadership remained relevant but was less influential than observed prior to the pandemic.

This finding differs from some of the previous studies showing that effective principals
promote teacher well-being by providing organizational stability, instructional guidance, and
supportive school climates (Berkovich and Eyal, 2017; Grissom, 2011; Lambersky, 2016). Before
the pandemic, Lambert et al. (2023) similarly found that both leadership quality and leadership
stability were strongly associated with lower teacher stress and higher occupational health. The
present findings therefore suggest that the educational disruption since COVID may have changed
the relative influence of principal leadership on teachers’ occupational experiences.

One possible explanation is that principals and teachers were simultaneously adapting to
rapidly changing instructional expectations, staffing shortages, learning recovery efforts, and
evolving district policies following the pandemic. Under these conditions, even highly effective
principals may have had fewer opportunities to buffer teachers from broader organizational and
community challenges. This interpretation also aligns with the Context pathway of the 3Cs model,
which proposes that teachers’ occupational health is influenced by the broader organizational
environment. During periods of widespread disruption, structural conditions may constrain the
extent to which school leadership functions as a protective resource. Therefore, these findings
extend previous research by suggesting that the influence of principal leadership may depend on
broader educational conditions rather than remaining constant across contexts.

School Context

Beyond principal leadership, the present study demonstrated that school socioeconomic
context emerged as a strong contextual predictor of teacher occupational health after COVID.
Schools serving larger proportions of students eligible for free or reduced-price lunch consistently
reported lower Instructional Support, lower Job Satisfaction, and higher appraised occupational
stress. These findings extend previous research demonstrating that teachers in high-poverty
schools experience greater occupational strain (Scafidi et al., 2007) by suggesting that these
disparities remained significant following COVID. The findings again support the Context
pathway of the 3Cs model, indicating that broader school conditions continued to shape teachers’
occupational experiences beyond individual appraisal processes.

One possible explanation is that teachers in high-poverty schools faced greater challenges
supporting students recovering from the educational and social consequences of COVID-19,
including learning loss, unmet basic needs, and limited instructional resources (Carver-Thomas &
Darling-Hammond, 2017; George et al., 2021; Kalil et al., 2020). The large effect sizes observed
for school poverty further suggest that structural inequities became more influential than principal
leadership in explaining differences in teacher occupational health during this period. These
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findings also emphasize that strengthening leadership alone may be insufficient if broader resource
disparities remain unaddressed.

The present study makes an additional contribution by examining the relationship between
school racial composition and teacher occupational health. Racially minoritized students are
disproportionately represented in under-resourced schools (Barch & Cherng, 2024; Carver-
Thomas & Darling-Hammond, 2017; Scafidi et al., 2007), making it difficult to disentangle the
effects of school racial composition from school socioeconomic context. After accounting for
school poverty, however, teachers working in schools with higher proportions of students of color
within this majority White district reported higher Job Satisfaction and lower appraised
occupational stress. This finding provides additional evidence that teacher occupational health
cannot be explained by student demographics alone. Instead, it supports the growing literature that
racial congruence is but one of many contextual factors operating in the educational sector (Dillard
et al., 2023; Dillard-Cooke et al., 2025; McCarthy et al., 2021). Results indicate that at least for
this study, contextual factors such as school climate and available community resources matter
more than demography.

Conclusions, Limitations, and Implications

Overall, these findings suggest that teacher occupational health following the pandemic was
shaped by both individual appraisal processes and broader school contexts. While individual
appraisals explained most variation in teacher occupational health, school poverty emerged as a
strong predictor whereas principal leadership became limited, suggesting that structural inequities
need to be addressed. After accounting for school poverty, schools serving larger proportions of
students of color were associated with higher Job Satisfaction and lower appraised occupational
stress, supporting the importance of considering school socioeconomic context in addition to
student demographics.

Several limitations should be considered. Because survey responses were anonymous, teachers
could not be matched across the Pre-COVID and COVID waves, limiting comparisons to the
sample rather than individual level. The cross-sectional design also precludes causal inference. In
addition, principal leadership quality was based on two district administrators’ consensus ratings
rather than multiple sources of evaluation such as teacher ratings or formal district evaluations.
Future longitudinal, multi-district studies using multiple measures of leadership could further
clarify how school context and leadership may influence teacher occupational health during
periods of educational disruption.

The findings suggest that strengthening principal leadership alone may be insufficient to
support teacher occupational health during periods of widespread disruption. Policies and school-
based interventions should prioritize additional instructional, organizational, and mental health
resources for high-poverty schools, where teachers appear to face the greatest occupational
challenges. Additionally, the findings suggest that supporting teacher occupational health requires
attention to both individual appraisal processes and the broader structural conditions in which
teachers work.
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Appendix A
Appendix A
Model specifications
Variable Centering Scaling / Coding
Level 2 - School characteristics
Elementary school Baseling Middle School=0, High School=0
Middle school Uncentered Middle School=1, High School=0
High school Uncentered Middle School=0, High School=1
Free or reduced lunch percentage Grand mean centered Percentage
Students of color percentape Grand mean centered Percentage
Principal changed recently Unecentered No=0, Yes=1
Lower quality principal Uncentered Mo=0, Yes=1
Higher quality principal Uncentered No={, Yes=1
Level 1 - Teacher characteristics
Fermale Baseline Female=0, Male=1
Male Group mean centered Female={, Male=1
White Baseline HES=0, BL=0, MA=0, AN=0, MR=0
Hispanic Group mean centered HS=1, BL=0, NA=0, AN=0, MR=0
Black Group mean centered HS=0, BL=1, NA=0, AN=0, MR=0
Mative American Group mean centered HS=0, BL=0, NA=1, AN=0, MR=0
Asian Group mean centered HS=0, BL=0, NA=0, AN=1, MR=0
Multi-racial Group mean centered HS=0, BL=0, NA=0, AN=0, MR=1
Level-1 Model

Outcomey = fg, + f 5, "(MALE ) + f 5 "(HISP ) + f 3y "(BLACK ;) + o "(NATAM ) + f 5 (ASN ) + i "(MULT ) +

Level-2 Model

B =7 + 70 (M8} + 752 *(HS,) + 70 *(FRL ) + 7 5 *(COC,) + 7 g5 *(PRINC_CHj) + 7 5 *(PRINC_HIj) + 7 5 *(PRINC_LOj) + u

.B.l,- =T
.B.’,- =T
.B.r,- oY
.E-r,- =T
-BJ,' =T
.Ea,- =T

Note. Uncentered variables are neither italicized nor bolded. Group mean centered variables are italicized. Grand mean cetenred variables
are bolded. MS = middle scool, HS = high school, FRL = free or reduced lunch percentage, COC = students of color percentage,
PRINC_CH = principal change, PRINC_HI = higher quality principal, PRINC_LO = lower quality principal, HISP = Hispanic,
NATAM = Native American, ASN = asian, MULT = multiracial.



