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Latent Classes of Teacher Working Conditions

Latent Classes of Teacher Working Conditions in Virginia: Description, Teacher
Preferences, and Contextual Factors

Abstract
Many dimensions of teacher working conditions influence both teacher and student outcomes;
yet, analyses of schools’ overall working conditions are challenged by high correlations among
the dimensions. Our study overcame this challenge by applying latent profile analysis of Virginia
teachers’ perceptions of school leadership, instructional agency, professional growth
opportunities, rigorous instruction, managing student behavior, family engagement, physical
environment, and safety. We identified four classes of schools: Supportive (61%), Unsupportive
(7%), Unstructured (22%), and Structured (11%). The patterns of these classes suggest schools
may face tradeoffs between factors such as more teacher autonomy for less instructional rigor or
discipline. Teacher satisfaction and their stated retention intentions were correlated with their
school’s working conditions classes, and school contextual factors predicted class membership.
By identifying formerly unseen profiles of teacher working conditions and considering the
implications of being a teacher in each, decisionmakers can provide schools with targeted

supports and investments.
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Latent Classes of Teacher Working Conditions

In order to close persistent achievement gaps along lines of race and ethnicity and
socioeconomic status, all students must be taught by an effective teacher. Teachers represent the
most significant school factor related to student achievement and evidence suggests that teachers
vary significantly in their effectiveness (Rivkin et al., 2005; Rockoff, 2004). However, solely
focusing on what the individual teacher does in the classroom to improve teaching quality is
missing something important — the school context defined by teacher working conditions
(Johnson, 1990, 2019; Kennedy, 2010). Many school- and district-level working conditions
influence teacher effectiveness. Most apparent, teacher skills are influenced by conditions such
as the quality and availability of ongoing professional development (Kennedy, 2016), the day-to-
day instructional support and mentoring they receive (Goddard et al., 2015), and a supportive
professional environment (Kraft & Papay, 2014). These factors are within the control of school
and district leadership and constitute important components of teacher working conditions.

Teacher surveys are a commonplace means of characterizing how teachers perceive their
working conditions. Such surveys are useful for identifying the areas needing improvement, for
tracking progress towards achieving improvements, and for connecting improvements to teacher
and student outcomes. However, if the focus is on the higher-order construct of a school’s
working conditions rather than the individual component of working conditions (e.g.,
professional growth opportunities, school leadership), the analysis must confront the high
correlations among the components. Prior research has examined individual components either in
isolation (Buckley et al., 2005; Grissom, 2011), iteratively (Allensworth et al., 2009; Johnson et
al., 2012), or simultaneously if a set of not-too-highly correlated components could be identified
(Boyd Grossman et al., 2011; Ladd, 2011). In this paper, we apply Latent Profile Analysis (LPA)

techniques that rely on the mixture modeling framework to identify working conditions classes.
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The classes group schools based on response patterns across eight working conditions
components such that the working conditions at schools within a given profile (or class) are more
like each other than they are like schools classified into any other class (Masyn, 2013). We are
unaware of any other study of working conditions that has leveraged LPA, although many of the
indicators of organizational capacity analyzed by Duff and Bowers (2022) are often viewed as
working conditions.

There are many advantages to the LPA approach. First, the classes reflect, in a single
variable, how a complete set of working conditions components exist on the ground in schools,
thereby providing a more holistic and digestible view compared to the insights gained from a
series of pairwise correlations. Second, the classes do not force schools into low, medium, and
high groups as does averaging the components together into a single continuous measure
(Johnson et al., 2012; Kraft et al., 2021; Loeb et al., 2005). Instead, LPA is more flexible than
other analytic approaches, allowing tradeoffs among components of working conditions. For
example, LPA can detect a class, should it exist, that is characterized by high values on one or
more working conditions components, medium values on some, and low values on others. Third,
the classes do not suffer a significant limitation of averaging together components into a single
continuous measure which assigns the same value to two schools with very different sets of
working conditions despite having an equivalent arithmetic mean. LPA will distinguish between
the two. The LPA classes also allow us to develop a more comprehensive understanding of how
a full set of working conditions combine to influence teacher retention and equitable student
educational outcomes.

Our analysis of teacher survey data collected in Virginia in the spring of 2021 answers

the following three research questions: What are the teacher working conditions classes for
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Virginia schools in the 2020-21 school year? How does teacher job satisfaction and retention
intentions vary across the teacher working conditions classes? Which school and district
characteristics are associated with membership in each teacher working conditions class? We
demonstrate that teachers’ views of their working conditions can be used to classify their schools
by a set of working conditions the schools provide. Teacher job satisfaction and retention
intentions vary across the working conditions classes in ways the extant literature would predict.

The paper is organized into five sections. In the next section, we provide background
information on teacher working conditions, how school characteristics have been shown to be
related to working conditions, and prior applications of LPA. Next, we describe our sample,
measures, and analytic strategy. We present our results in the third section and discuss them in
the fourth section. The fifth section concludes.

Background

Working conditions define the social context in which teachers teach and students learn.
Supportive working conditions contribute to a professional culture that empowers teachers to feel
and be successful (Johnson & Birkeland, 2003). When schools provide teachers with supportive
working conditions, teachers are more satisfied with their jobs (Grissom, 2011; Johnson et al.,
2012), more committed to their job and school (Rosenholtz & Simpson, 1990), more likely to
intend to remain at their schools (Johnson et al., 2012; Kraft et al., 2021; Ladd, 2011), and more
likely to continue teaching at their schools (Boyd, Grossman et al., 2011; Ingersoll, 2001; Loeb
et al., 2005). Supportive working conditions also positively contribute to student achievement
(Johnson et al., 2012; Kraft & Papay, 2014). Poor working conditions, on the other hand,
undermine teachers’ motivation and growth (Leithwood & McAdie, 2007).

Teacher working conditions are also important because they are malleable. They are,
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therefore, a promising tool to address persistent teacher recruitment and retention challenges. In
his seminal work, Ingersoll (2001) coined the term “revolving door” to describe the process by
which new teachers were recruited only to leave within four or five years. The resulting teacher
shortages were created, thus, by excessive hiring demand rather than an inadequate supply of
teachers. With his analysis, Ingersoll argued for more focus on the organizational context of
schools to improve teacher retention and student performance.

Improving working conditions is especially important in schools serving students from
disadvantaged backgrounds and poor performing students, schools that have higher teacher
turnover (Boyd et al., 2005; Hanushek et al., 2004). Rather than leaving these schools because of
the students they serve, there is evidence that teachers instead are leaving because of the poor
working conditions the schools provided (Horng, 2009; Simon & Johnson, 2015). Numerous
analyses have found that the relationships between student body characteristics and teacher
turnover diminish, and in some cases become nonsignificant, when working conditions were
added to the models (e.g., Allensworth et al., 2009; Boyd, Grossman et al., 2011; Ladd, 2011;
Loeb et al., 2005). Similar patterns have been found with respect to the relationship between
student body characteristics and teacher job satisfaction (Johnson et al., 2012).

We included eight dimensions of teacher working conditions in our LPA: school
leadership, instructional agency, professional growth opportunities, rigorous instruction,
managing student behavior, family engagement, physical environment, and safety. These
dimensions were drawn from the literature which is summarized below.

School Leadership
As the school leader, principals have had a significant effect on student learning

(Hallinger & Heck, 2010; Heck & Hallinger, 2009), largely through their effect on teachers and
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their practices (Goddard et al., 2015). Successful principals created professional cultures
characterized by supportive teacher working conditions (Burkhauser, 2017; Reinhorn et al.,
2017), which is why Johnson (2006) described principals as “the broker of working conditions”
(p. 15). Three elements of school leadership — setting mission and goals for the school,
encouraging trust and collaboration, and actively supporting instruction — have been shown to be
especially important (Supovitz et al., 2010). Teachers provided with effective school leadership
were more self-efficacious (Duyar et al., 2013; Johnson & Birkeland, 2003), more satisfied with
their job (Duyar et al., 2013; Grissom, 2011; Johnson et al., 2012; Stockard & Lehman, 2017),
and more likely to be retained at their school (Allensworth et al., 2009; Boyd, Grossman et al.,
2011; Ladd, 2011; Player et al., 2017).
Instructional Agency

Teachers are professionals and want to be treated as such in schools that respect their
expertise, invite them to influence school policies and programs, grant them decision-making
authority over aspects of their teaching, and provide them with sufficient planning and
instructional time to meet their students’ needs (Johnson, 1990, 2006). Teachers in schools with
greater instructional agency are more committed to their schools (Rosenholtz & Simpson, 1990),
more satisfied with their jobs (Johnson et al., 2012; Stockard & Lehman, 2017; Toropova et al.,
2021), and less likely to transfer jobs or leave teaching (Allensworth et al., 2009; Boyd,
Grossman et al., 2011; Ingersoll, 2001; Johnson et al., 2012; Ladd, 2011).
Professional Growth Opportunities

Opportunities to grow as a professional is an essential working condition for teachers
(Johnson et al., 2005). Through quality professional development, teachers update their skills and

knowledge and improve their practice by learning about such things as new curriculum,
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standards, assessments, pedagogy, policies and procedures, and students’ needs. Unfortunately,
many of the opportunities provided to teachers have not been high quality (Garet et al., 2001).
Research has highlighted five critical features of high-quality professional development: a focus
on subject matter content and how students learn, active rather than passive learning, coherence
with teachers’ knowledge and beliefs, of a sufficient duration of time to help teachers change
their practice, and collective participation such that teachers learn with and from their peers
(Desimone, 2009). Teachers who receive high-quality professional development reported greater
increases in skills and knowledge and changes in their instructional practice than teachers
receiving lower quality professional development (Desimone et al., 2002; Garet et al., 2001).
Teachers with more favorable views of their professional growth opportunities felt more
efficacious (Johnson & Birkeland, 2003), were more committed to their jobs (Rosenholtz &
Simpson, 1990), and were less likely to turn over (Kraft et al., 2016).
Rigorous Instruction

Prior research on teacher working conditions has not explicitly isolated the degree to
which the school’s instructional rigor and curricular coherence contributed towards a teacher’s
view of their school. However, the extent to which teachers felt that they were part of a
community in which they and their fellow teachers were contributing meaningfully to students’
academic and social growth, their collective efficacy, has been established as an important factor
in how teachers view their jobs (Goddard, 2001). Likewise, it is reasonable to expect that
teachers who feel more coherence in the school’s curriculum view their working conditions more
favorably because of clearer expectations and a greater sense of relatedness among colleagues
(Worth & Van den Brande, 2020). Our measure of rigorous instruction measures the extent to

which the teachers feel they and their colleagues are meeting Virginia’s standards to have all
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students college, workforce, and life ready as summarized by the 5 Cs in Virginia’s Profile of a
Graduate — critical thinking, creative thinking, communication, collaboration, and citizenship.
Managing Student Behavior

Disruptive student behavior is a barrier to both teaching and learning (Figlio, 2007;
Simonsen et al., 2008). And yet, many teachers report struggling to manage student behavior and
cite a lack of administrative support (Marinell & Coca, 2013). Teachers are frustrated by the
absence of schoolwide norms for student behavior such that rules are clear and understood,
consistently enforced, and the consequences for breaking the rules are fair (Johnson & Birkeland,
2003; Osher et al., 2010). Schools with more effective structures for managing student behavior
have teachers that are more satisfied (Toropova et al., 2021), more committed to their jobs
(Rosenholtz & Simpson, 1990), and more likely to remain at the school (Boyd, Grossman et al.,
2011; Ingersoll, 2001).
Family Engagement

Parents play a vital role in their children’s education and schools. Parental involvement in
education can have significant positive impacts on how children behave and perform in school
(Boonk et al., 2018), especially when teachers and parents work together as partners (Hong,
2019). School structures influence parent-teacher interactions by facilitating communication and
developing trust between teachers and parents (Bryk & Schneider, 2002). Teachers who reported
more supportive parental involvement were more satisfied and less likely to leave (Allensworth
et al., 2009).
Physical Environment

The facilities, equipment, and supplies that schools provide teachers characterize the

physical environment in which teachers instruct students (Johnson et al., 2005). Unclean
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classrooms, inadequate heating and cooling systems, the lack of textbooks, and poorly integrated
technology all present barriers to teaching and learning (Johnson, 1990). Teachers working in
physical environments that meet their instructional needs and support their students’ learning are
more satisfied (Johnson et al., 2012; Toropova et al., 2021) and more likely to be retained (Boyd,
Grossman et al., 2011; Buckley et al., 2005; Loeb et al., 2005).
Safety

When teachers feel safe within their schools, they are able to focus on their professional
practice and their students’ needs. Horrific mass shootings in schools represent the most severe
safety concern, but more common are physical attacks, theft, vandalism, and weapons possession
(Diliberti et al., 2019). Teachers in safe schools and schools improving their safety were more
satisfied (Stockard & Lehman, 2017) and less likely to turn over (Boyd, Grossman et al., 2011;
Boyd, Lankford et al., 2011; Ingersoll, 2011).
Contextual Conditions Associated with Working Conditions

Our third research question seeks to understand which school and district characteristics
were associated with membership in the working conditions classes. The set of contextual
conditions we identified were drawn from the literature on teacher working conditions.

Supporting the argument that teacher turnover is more responsive to working conditions
than student body characteristics, research has consistently shown that teachers’ have less
favorable views of their working conditions in schools with high concentrations of disadvantaged
and high needs students compared to schools with lower concentrations (Grissom, 2011; Johnson
et al., 2012). Perceptions are less favorable in schools with more minoritized students (Boyd
Grossman, et al., 2011), more students with economic disadvantage (Johnson et al., 2004), more

students with disabilities (Duff & Bowers, 2022; Kraft & Papay, 2014), and more English
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Learners (Duff & Bowers, 2022; Kraft et al., 2016). Additionally, working conditions are
perceived less favorably in larger schools (Boyd, Grossman et al., 2011; Duff & Bowers, 2022).
Prior research has highlighted how working conditions varied across other school

characteristics. For example, elementary teachers viewed their working conditions more
favorably than did secondary school teachers (Kraft et al, 2021). There were also differences
across urban, suburban, and rural schools. Rural teachers had lower perceptions of their principal
than suburban teachers (Player et al., 2017), and safety issues were more pronounced in urban
than rural schools (Diliberti et al., 2019). Perceptions also varied with teachers’ years of
experience, although the findings have been inconsistent with some finding a negative
relationship (Capp et al, 2021; Duff & Bowers, 2022) and others a positive relationship (Kraft &
Papay, 2014; Kraft et al., 2021).

Schools, of course, reflect their communities, and the economic wellbeing of those
communities have been linked to aspects of working conditions (Steinberg et al., 2011) and to
teachers’ retention decisions (Boyd, Lankford et al., 2011). Unlike characteristics of the
community, however, a school’s working conditions are malleable should the schools and
districts make the required investment of money and resources (Ingersoll, 2017). The ability and
willingness to do so may vary with district size and be correlated with current per pupil
expenditures.

The COVID-19 Pandemic

We also included the district’s COVID death rate among our set of school contextual
conditions. As mentioned previously, our data captured teacher perceptions of their working
conditions roughly one year into the COVID-19 pandemic. Virginia schools, like those in other

states, offered some remote instruction. The dimensions we included in our analysis remained
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relevant to teachers regardless of how they taught students. For example, school leadership still
had an important role to play, and teachers still needed relevant professional development and
support for engaging families. Furthermore, by the close of the survey administration, only 14%
of students were being offered only remote instruction (Sachs et al., 2022).
Prior Mixture Modeling Related to Teacher Working Conditions

The mixture model framework, including LPA, applies a person-centric lens to data to
identify the classes of individuals present in the data as characterized by a set of indicators. This
is different from the variable-centric approach underlying regression analyses which identify the
correlation between two variables observed in the data. Researchers have applied this framework
to student survey data to identify classes of classroom climate (Schenke et al., 2017) and school
climate (Shukla et al., 2016). Using teacher survey data, the technique has identified classes of
teachers based on their views of social emotional learning (Collie et al., 2015) as well as their
levels and type of stress and burnout (Pyhalto et al., 2021) and self-efficacy (Perera et al., 2019).

Our study adds to the rather small literature that applies the mixture modeling framework
to teacher perceptions of their working conditions. Several studies assign teachers to classes
based on a single dimension of working conditions such as parent involvement and engagement
(Stormont et al., 2013) and principal leadership (Urick, 2016). Other studies, while not
identifying classes of working conditions, leverage items and factors aligned to multiple
dimensions of working conditions. Some of the items that compose the seven measures that
Capp et al. (2021) use to assign teachers and other school staff to classes of school climate speak
to how student behavior is managed, teachers’ professional growth, and safety. Among the nine
measures that Pas and Bradshaw (2014) use to define the classes of school environment are items

that capture teacher perceptions of school leadership, physical environment, instructional agency,
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and family engagement.

We leverage teacher perceptions of their working conditions differently. Instead of
identifying classes of teachers, we use teacher perceptions to classify their schools. We are aware
of only two studies that leverage teacher perceptions to identify classes of schools (Duff &
Bowers, 2022; Williams et al., 2019). The approach in Duff & Bowers (2022) is most like that
the one we take but with several important differences. Using teacher responses to the 2016 New
York City school climate survey, they identify six classes of school organizational capacity. The
classes are defined by 17 indicators of effective leadership, collaborative teachers, trust, rigorous
instruction, supportive environment, and family-community ties. These indicators capture our
dimensions of teacher working conditions with the exception of physical environment and safety.

As we detail below, our approach differs in two important ways. Duff and Bowers (2022)
produced school-level indicators for their mixture model by simply averaging across items and
teachers, and then dichotomizing each measure to indicate whether the school’s value was above
average. In contrast, we used the full variation of scores in our working conditions measures
when estimating school-level classes. Finally, the NYC study was restricted to the 1,289 schools
that serve students in grades 3 through 8. We identify working conditions classes among all
schools.

Methods
Sample

The 2021 Virginia School Survey of Climate and Working Conditions (the Virginia

School Survey) was administered from January through April 2021 in all regular Virginia public

schools to teachers, teacher aides, licensed staff, and non-licensed staff as well as middle school
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students. Here, we analyzed only the teacher responses.t All but eight eligible schools
participated in the 2021 survey administration for a total of 1,847 schools (over 99%) across all
school districts in the Commonwealth. There were 67,110 teacher responses, representing a
response rate of 70.8%. The anonymous nature of the survey means that we did not have any
information on the non-respondents. Although we could not, therefore, guarantee that the sample
of survey respondents was representative of all Virginia teachers, this survey collection captured
nearly every school, and represented an opportunity to understand teachers’ perceptions of their
working conditions in the Commonwealth.

Given our focus on schools, we restricted our analytic sample to schools with at least a
40% response rate. This excluded 126 schools with 2,339 responding teachers leaving an
analytic sample of 1,721 schools (92.8% of all schools) with 64,771 teachers (68.3% of all
teachers, 74.7% of teachers at the included schools). As shown in Table 1, comparisons between
the teacher respondents in the schools included and excluded from our analysis found few
statistically significant differences (third column, Table 1). The included teachers were more
likely to be Black, less likely to teach English as a Second Language or English for Speakers of
Other Languages, more likely to be a second-year teacher, and have more of their students
receiving English Learner services.
Measures
Survey Measures

The teacher working conditions survey measured eight distinct constructs: school
leadership, instructional agency, professional growth opportunities, rigorousness of instruction,

managing student behavior, family engagement, physical environment, and whether the teacher

! This study was approved by the Institutional Review Board for Social & Behavioral Sciences at the University of
Virginia (protocol number 3654).
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felt safe. As detailed in the background section, these constructs were identified and defined
based on existing literature related to teacher working conditions. All response categories were
defined by six-point Likert scales, with response options ranging from strongly disagree to
strongly agree (there was no impartial middle response category). Specific items can be found in
Table A1 of the supplemental materials. As a rough measure of reliability, Cronbach’s alpha
values were also calculated, with values ranging from .782 to .960 for teacher-level item
responses.
Measures Related to Longstanding School Contextual Conditions

Information on school contextual conditions came from primarily from publicly available
sources. Most of the school-level measures were obtained from the Virginia Department of
Education’s (VDOE) website including student body characteristics (enrollment, race and
ethnicity composition, and the percent of students identified as economically disadvantaged, as
having a disability, and as being an English Learner) and school type (elementary or secondary).
Using teacher-level data obtained from VDOE, we calculated the student-teacher ratio and the
percentage of teachers with 3 or fewer years of experience. Each school’s locale (city, suburb,
town, or rural) was pulled from NCES’s Education Demographic and Geographic Estimates data
file. VDOE’s website also provided information on two district-level characteristics: the number
of schools in the district and per-pupil expenditures. We constructed a measure of a district’s
socio-economic status using principal component analysis on four district-level indicators:
median household income, poverty rate, and the percent of adults with a bachelor’s degree or
higher obtained from the U.S. Census Bureau and the unemployment rate obtained from the U.S.
Bureau of Labor Statistics. Finally, we constructed the district’s COVID death rate per 100,000

persons from longitudinal data on COVID death from the Virginia Department of Health website
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and population data from the U.S. Census Bureau. We assigned the death rate as of the day each
teacher took the survey and then averaged these up to the school level.

We provide descriptive statistics on the 1721 schools’ contextual conditions in Table 2.
The small number of excluded schools were statistically and substantively different from the
included schools on a number of contextual factors. The excluded schools were more likely to be
suburban and less likely to be rural. They also, on average, were larger, had larger concentrations
of non-White and non-Asian students and English Learners. The excluded schools were also in
larger districts with higher per-pupil expenditures and socio-economic status.
Analytic Strategy

In this subsection, we detail how school-level scores were produced before enumerating
methods used on a question-by-question basis to analyze those scores.
Scoring the Surveys

Producing scores by summing up the observed item responses is a common practice, yet
one that often makes large, untenable assumptions that can bias subsequent analyses (Soland et
al., 2022). We therefore used latent variable models that make much weaker assumptions to
score the observed survey item responses. One wrinkle in producing such scores was that, while
teachers responded to the survey, the inferences we wanted to make were at the school level.
Thus, we used multilevel confirmatory factor analytic (CFA) models to further examine the
factor structure and produce scores. All such models examined each construct individually and
assumed that the construct was unidimensional at both the teacher and school levels.?

To ensure these models, which were stemmed from the hypothesized factor structure

2 For the instructional agency construct, the best-fitting model included three dimensions at the teacher level, but
nonetheless maintained unidimensionality at the school level. This factor structure is not out of line with prior theory
on the two constructs. Additionally, no latent variable model was estimated for the feeling safe construct. Instead,
we measure this construct as the arithmetic mean of two items.
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based on the research, fit sufficiently, we used fit statistics including the Root Mean Squared
Error of Approximation (RMSEA) and Comparative Fit Index (CFl). Sufficiency of the model fit
was defined using cutoffs frequently used in the CFA literature (Hu & Bentler, 1999; Steiger,
1990), while also paying attention to some of the ways that item and model characteristics can
affect the usefulness of those cutoffs (McNeish & Wolf, 2021). All eight of the models yielded
sufficient fit, including at the school level, providing evidence that the hypothesized factor
structure was indeed supported by the data.

After examining the multilevel structure of the data, we used the models to produce
factor scores. All analyses and scoring were conducted in Mplus Version 8.4 (Muthen &
Muthen, 2019). Specifically, we used a plausible values approach. As described by Asparouhov
and Muthen (2010), latent variables can be thought of as observed variables that have missing
data for all observations. Using MCMC Bayesian estimation, we produced 300 imputed values
for each latent variable.? If a sufficient number of imputed values are drawn, one essentially
obtains the entire posterior distribution of the latent variables. We then used those plausible
values to produce a school-level score for each construct.# This plausible value approach to
scoring has several advantages (enumerated by Asparouhov and Muthen [2010]) and has been
used commonly in both CFA and item response theory (IRT) applications, including to score

achievement tests like the Program for International Student Assessment (PISA).

3 Instructional Agency used 100 imputed values at the school level factor, due in combination to the 3 additional
factors at the teacher level, Mplus not having an option to suppress printing all imputed values in the output, and
limitations in available file space in the output file when all imputed values are printed.

4 Results were insensitive to whether we used the median versus the mean as the plausible values. However, simply
using a measure of central tendency rather than missing data techniques can lead to the variances of the scores being
understated. We nonetheless used the median because using imputation techniques in conjunction with mixture
models is not straightforward, especially with such a large number of plausible values.
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Identifying Teacher Working Conditions Classes

To examine how many latent classes appeared to define teacher working conditions, we
used the school-level factor scores in our latent profile analysis. The multivariate normal finite
mixture model assumed that the overall distribution of scores could be characterized as a
weighted sum of multivariate normal distributions as shown in equation 1.

(eq. 1) fOuY) = Zkoi med (Vis tier Zic)

Here, ¢ (v;; ux, 2 ) represented the multivariate normal probability density function (PDF). In
terms of notation, y; was a vector of values for p scores for person i, y;, was the vector of means
for those scores within class k, and X}, was the covariance matrix of the variables within class k.
Using Mplus, estimation was accomplished by extending the maximum likelihood estimator
using the EM algorithm to allow for a vector of indicator variables, with the likelihood function
based on multivariate normal PDF.

Classes were identified by fitting various specifications and assuming between one and
six classes in light of theoretical considerations related to teacher working conditions. We fit five
model specifications that varied in the restrictions placed on the mixture model. Given the large
number of parameters of the fully unrestricted model, restricted specifications have been
suggested to increase parsimony and simplify estimation (e.g., Steinley & Brusco, 2011). These
more restricted specifications are common in mixture model applications (Collie et al., 2015;
Perera et al., 2019; Pyhélto et al., 2021; Shukla et al., 2016). The five model specifications were
(1) the fully unrestricted model (aka “free”), where all variances and covariances were freely
estimated across groups; (2) the unrestricted variance model (aka “LPA”), which has variances
freely estimated across groups but which does not estimate covariances; (3) the homoscedastic

model (aka “Overall”), which requires equal variances and equal covariances across classes; (4)
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the homoscedastic variance model (aka “LPA overall”), which constrains indicator variances
across classes to be equal and which does not estimate covariances; and, (5) the proportional
model, which constrains indicator variances and covariances to be proportional to one another
across classes, such that the indicator variance and covariance estimates in additional classes
were some fixed amount larger or smaller than those of the first class. Thus, with these five
model restrictions and classes ranging from one to six, we estimated and compared 30 models in
total. To identify the best fitting model, we used information criteria (AIC and BIC). We also
considered information on the separation of classes (for our purposes, the Entropy Index).
Finally, once a preferred model was selected, we provided descriptive statistics for each of the
factor scores by class to better understand the working conditions that defined each class.
Teacher Job Satisfaction and Retention Intentions and TWC Classes

Research has consistently shown that individual teacher working conditions dimensions
are associated with teacher job satisfaction and retention intentions. We assessed how the
working conditions classes were related to these important teacher outcomes by leveraging two
survey questions. Job satisfaction was captured by responses to the statement “overall, my school
is a good place to work and learn.” We examined the average score of the 6-point scale as well as
the percentage of teachers most satisfied (responded “‘strongly agree”) and the percentage of
teachers dissatisfied (responded “strongly disagree”, “disagree”, or “somewhat disagree”).
Teacher responses to the question “which of the following best describes your immediate
professional plans” were mapped onto three retention intentions: stay at the current school,
transfer to teach at a different school, and leave the Virginia teacher workforce. All variables
were then averaged up to the school level and disaggregated by the working conditions classes.

School Contextual Factors and TWC Classes
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We estimated two types of models, each with its own strengths and limitations, to assess
how the longstanding school contextual factors described in the prior section vary across the
working conditions classes. First, given uncertainty in class membership as reflected by our
relatively low entropy, we estimated mixture models predicting class membership. Specifically,
we followed the three-step approach proposed by Vermunt (2010) that prevents the inclusion of
covariates from changing the composition of the classes. Vermunt’s three-step approach begins
with the mixture model to identify the classes (described above) and then assigns schools to
classes based on posterior probabilities. In the third step, the assigned class was treated as a
nominal latent class indicator in a mixture model, which helped fully account for uncertainty in
the class assignment. This approach was our preferred option.

A limitation of this approach, however, was that it does not account for the multilevel
nature of the covariates. Some of the covariates we wished to examine were at the district level.
Our second approach, therefore, was to fit a multilevel multinomial model of assigned class
membership with schools nested in districts. This approach mainly served as a robustness check.
To our knowledge, there was not a straightforward way to build that multilevel structure directly
into our mixture models given the levels of nesting in the mixture model did not account for
clustering within districts. Of course, such an approach did not account for uncertainty in class
membership directly. We thus weighted the schools by their posterior class probabilities in the
multinomial model.

With both model specifications, we examined the contextual factors iteratively. The sole
predictor variables models, compared to multivariate models, were better aligned with the goal
of our analysis — to describe how contextual factors vary across class membership.

Results
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We begin with a discussion of our results from the latent class analysis, where we
identified four different classes of schools based on their teacher working conditions. We
describe the broad trends among each of the eight working condition constructs for each class,
and then explore how teachers’ general satisfaction and intentions to continue to work in their
school varies among the four classes. Finally, we describe the contextual factors that are
associated with each class. While institutional characteristics such as school level, geographic
locale, and teacher experience were highly predictive of class membership, student
demographics were sometimes predictive but on a smaller magnitude.

Four-Class Model of Teacher Working Conditions

Based on the results of the mixture models, we chose the four-class proportional model.

Table 3 presents BIC and AIC values for each of the model’s fit (results using other information

criteria were similar and therefore not reported). As the table shows, our preferred model had the

second lowest BIC (9219.41), only slightly higher than the three-class proportional model

(9216.23), and the second lowest AIC (8816.07), again only slightly higher than the three-class

free model (8732.22). Beyond having a higher AIC, the primary reason for rejecting the three-
class proportional model was that it assigned 83% of schools to a single class, which did not
match our a priori theory about the class structure based on the working conditions and LPA
literature. We rejected the three-class free model because its BIC was higher than nine other
models. The entropy for the preferred model was .61. While somewhat low, models that
improved on entropy often had worse fit and, given entropy is not a fit statistic, we, therefore,
preferred the models with better AIC and BIC values (Curran & Bauer, 2021; Henson et al.,
2007). Models with higher entropy also tended to include five classes, with one of the classes

representing a very small subset of schools, which raised concerns about overfitting.
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Substantively, we could see no theoretical justification based on the teacher working conditions
literature for a model with that additional, very small class. Therefore, we preferred the models
with the best fit, and ultimately the single model with a second lowest BIC and AIC that had the
strongest theoretical justification, to the one with improved entropy. (As previously discussed,
our preferred models that use covariates to describe class membership fully account for this
uncertainty in class membership.)

Describing the Classes

The largest class contained 1,040 schools (61%). We named this class of schools
Supportive. Supportive schools were consistently positive (above average) on all constructs, with
mean responses above the overall average across the constructs (see Figure 1).° In contrast,
Unsupportive schools, the smallest class with 120 schools (7%), were consistently negative on
all constructs, and excessively negative, on two dimensions: physical environment and feeling
safe (roughly -.75 SDs and -1 SD, respectively). In fact, there were no differences among the
other three classes on either of these two dimensions.

The remaining two classes each had some positive (above average) and some negative
(below average) dimensions of working conditions. What set Unstructured schools (365 schools,
22%) apart from the other classes of schools was that they were high on instructional agency.
Unstructured schools were quite similar to Unsupportive schools on five other dimensions:
school leadership, professional growth opportunities, rigorous instruction, managing student
behavior, and family engagement. Finally, in comparison to all other classes, Structured schools

(196 schools, 11%) were highest on the dimensions of managing student behavior, family

> The supplemental materials include two alternate versions of Figure 1, but with the proportion of respondents
selecting strongly agree or a negative response rather than the latent variable scores on the vertical axis (Figures Al
and A2). In general, contrasts between the classes matched between the figures, providing some assurance that our
understanding of the working conditions within the classes was not driven by the scoring approach.
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engagement, and rigorous instruction. At the same time, Structured schools were among the
lowest for instructional agency and professional growth opportunities. Thus, there appeared to be
some schools that teachers rated high on discipline and instructional rigor at the expense of
teacher autonomy, while other schools had higher autonomy, but lower valuations of the school’s
instructional rigor and student discipline procedures.
Job Satisfaction and Retention Intentions by Class

Although the survey did not explicitly ask teachers for their overall perceptions of
working conditions, it did capture their job satisfaction and retention intentions, two teacher
outcomes that theory suggests are influenced by their working conditions. Teachers in
Supportive schools were significantly more satisfied than teachers at schools in the other three
classes (p<.05; see Table 4). On average, 45.9% of teachers in a Supportive school strongly
agreed that “overall, my school is a good place to work and learn”, significantly more than in
Unstructured and Unsupportive schools (36.2% and 23.6%, respectively, p<.05). Supportive
schools also had significantly fewer dissatisfied teachers than did Structured and Unsupportive
schools (6.5% versus 9.9% and 12.6%, respectively, p<.05). Likewise, teachers in Supportive
schools were significantly more likely to remain teaching at their schools than teachers in
Structured and Unsupportive schools (85.4% versus 82.7% and 77.4%, respectively, p<.05).
Unstructured and Unsupportive schools also had more teachers intending to leave teaching than
did Supportive schools (5.9% and 6.5% versus 4.9%, respectively, p<.05).
Contextual Factors Associated with Class Membership

Given that teachers in Supportive schools had the highest job satisfaction and retention
intentions, we begin by describing the contextual factors that significantly predict schools’

membership in that class. We then turn to the other three classes with lower job satisfaction and
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weaker retention intentions to compare how contextual factors predict membership in those
classes relative to the Supportive class.

To help make the results of our predictive models more digestible, we produced
predictive probabilities of class membership varying the values of the contextual factors. We
were unable to conduct this post-estimation examination using the fitted parameters from our
preferred 3-step mixture model. Fortunately, the results were very comparable between the 3-
step mixture model and the multilevel multinomial models (see Table A3 in the appendix).®
Given this high correspondence, purely for the purpose of making results more digestible, we
used results of the multilevel multinomial models to predict class membership probabilities when
the sole continuous contextual factor was set to values at the 25™ and 75" percentiles or the sole
binary contextual factor was set to one versus zero. We then tested whether these two
probabilities were statistically different from each other (see Table A4 in the appendix).
Supportive Schools

Among the four classes, Supportive schools were the most likely to be elementary
schools (least likely to be secondary schools), most likely to be in suburban communities, and
were in the largest districts by the number of schools (see Table 5). These contextual factors
significantly predict Supportive class membership (see the solid line with triangles in Figure 2).
Other contextual factors significantly predicting Supportive working conditions were larger
student-to-teacher ratios, higher concentrations of English Learners, higher community socio-

economic status, and lower COVID deaths rates (see Figure 3).

® There were only four instances where the relationship between a contextual variable and a relative odds ratios of
class membership was significant in one model and nonsignificant in the other. In all four cases, the relationship
involved the odds ratio of membership in the Unsupportive versus Supportive classes (i.e., the smallest versus
largest class) and was significant in the 3-step latent approach. The odds ratios were always in the same direction
between the two models and were of the same or slightly larger magnitude in the 3-step latent model.
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Structured, Unstructured, and Unsupportive Schools

As was true with Supportive schools, school level was predictive of membership in the
other three classes. In particular, being in an elementary school was positively predictive of
Structured class membership as with Supportive schools and negatively predictive of
Unsupportive class membership; and being in secondary schools was positively predictive of
Unstructured class membership. School level was not predictive of Unsupportive class
membership.

Geographic locale was a significant predictor for Supportive, Unsupportive, and
Unstructured class membership. Being a suburban school relative to all other locales positively
predicted Supportive class membership and negatively predicted Unsupportive and Unstructured
membership. Town schools were less likely than others to be Supportive and more likely to be
Unstructured. City schools were more likely than others to be Unsupportive and less likely to be
Unstructured. Finally, rural schools were more likely than others to have Unstructured working
conditions. School location was not a significant predictor of Structured class membership.

Membership in each of the four classes was significantly predicted by at least one of the
six student body characteristics we examined. The concentration of disabled students was the
only student body characteristic that did not predict class membership. Larger schools (in terms
of student enrollment) were less likely to be Supportive and Structured, and more likely to be
Unstructured. A school’s concentration of students classified as English Learners positively
predicted Supportive class membership and negatively predicted Unsupportive and Unstructured
membership. A school’s concentration of non-White and non-Asian students was not predictive
of either Supportive or Structured class membership but was positively predictive of

Unsupportive working conditions and negatively predictive of Unstructured working conditions.
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A school’s concentration of economically disadvantaged students was not predictive of
Supportive or Unstructured working conditions, but positively predicted Unsupportive working
conditions and negatively predicted Structured working conditions.

Student-teacher ratios positively predicted membership in Supportive and Structured
classes, but negatively predicted Unstructured class membership. A concentration of novice
teachers positively predicted Unsupportive class membership, but not membership in the other
three classes.

With respect to district and community contextual factors, district size positively
predicted Supportive and negatively predicted Unstructured class memberships. Socio-economic
status positively predicted Supportive and Structured working conditions and negatively
predicted Unsupportive and Unstructured working conditions. While per pupil expenditures was
not a significant predictor of Supportive working conditions, it positively predicted Structured
working conditions and negatively predicted Unstructured working conditions. Finally,
Supportive class membership was the only class negatively predicted by COVID death rates.
Higher COVID death rates positively predicted Unsupportive and Unstructured class
membership.

Discussion

In this study, we examined how teachers’ perceptions of their working conditions identify
classes of schools with similar working conditions, how teacher job satisfaction and intentions to
stay vary across those classes, and how context factors are associated with school membership in
those classes. Identifying four unique classes of schools, we provided a model for a more holistic
and dynamic view of working conditions. In particular, the LPA mixture models allowed for a

description of each school’s working conditions that was richer than “high” versus “low”. Our
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models allowed us to identify classes of schools such that, within a class, they could have high
values on some working conditions and average or low values on others. Demonstrating a more
nuanced and dynamic approach to classifying schools based on teacher perceptions of their
working conditions can help education leaders and policymakers shift more attention towards
improving school context rather than individual teachers. With knowledge of how dimensions of
working conditions coexist within and covary across schools, decisionmakers can provide
schools with targeted supports and investments.

We find it promising that many more schools fell into the Supportive class than other
classes. Despite many reports of teachers’ feeling unsupported in their work, a large set of
Virginia schools were composed of teachers with relatively positive perceptions of their
workplace. Moreover, the Unsupportive class was the smallest, which is also promising given
that teachers in this class have the lowest job satisfaction and lowest retention intentions. That
physical environment and feeling safe were incredibly low for Unsupportive schools—working
conditions that typically require substantial financial resources such as adequate, clean learning
space that is conducive to teaching and learning, and adequate security—suggests that
identifying schools where teachers feel unsafe and providing targeted supports to those schools
could improve job satisfaction. Such approaches could hypothetically, in turn, reduce teacher
turnover—a key approach to improving student-teacher relationships and academic outcomes.

Our preferred model produced classes that suggest tradeoffs may exist among dimensions
of working conditions within schools. One potential tradeoff is between instructional agency and
three other dimensions—rigorous instruction, managing student behavior, and family
engagement. This is clearest among Structured and Unstructured schools, which are mirror

images of one another. Teachers want schools to provide them with sufficient time for and
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autonomy over their classroom instruction while establishing a clear and consistent approach to
managing student behavior and engaging families (Johnson, 1990 & 2019). The Unstructured
schools class suggests this greater instructional agency resulted in more teachers adopting an
instructional approach that does not encourage the traits that, according to Virginia’s Profile of a
Graduate, all students need for future success (as captured by the rigorous instruction
dimension). Within this environment where teachers do not feel their peers are all aligning their
instruction to standards, there are also inconsistent approaches to managing student behavior and
engaging families. In Structured schools, where teachers had relatively more positive perceptions
of their schools’ work to ensure that all teachers practice rigorous instruction, manage student
behavior, and engage with families, teachers feel less instructional agency.

This apparent tradeoff may connect to school leadership, as school leaders are central to
establishing a unified approach to rigorous instruction, student behavior management, and family
engagement. The school leadership construct was made up of survey items related to (1) trust in
the school administration, (2) consistent and objective teacher evaluation, and (3)
administration’s clear vision for the school and high expectations for all students. Thus, high
instructional agency may come at the expense of teachers feeling less trust in administration, a
weaker sense of a common vision for the school, and concern that their evaluation does not fairly
capture their work. Other research has suggested that as teaching has grown more collaborative,
many teachers have accepted this tradeoff, indicating they wanted to work in schools that have
“achieved a sensible balance between order and autonomy” (Johnson, 2019, p. 239).

These patterns were also evinced, though muted, in Supportive schools. Teachers in these
schools had above average perceptions of school leadership, rigorous instruction, managing

student behavior, and family engagement but only average perceptions of instructional agency. It
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could be that these schools are figuring out a school-wide approach to engaging families and
managing student behavior and how to support teachers in aligning their instruction with the
goals of Virginia’s Profile of a Graduate while still providing teachers with instructional agency.
Differences between Elementary and Secondary Schools

The level of a school (elementary or secondary) was strongly predictive of class
membership, and this provides additional insight into working condition tradeoffs. Being a
secondary school was predictive of Unstructured class membership. The nature of teaching in a
middle or high school, where teachers can sometimes be the only educator teaching a specific
course, may contribute to this relationship. The rigorous instruction dimension is illustrative
here. It emphasizes skills that have become more controversial in recent years such as expecting
students to use facts and evidence to support their ideas, encouraging students to value and
search for a diversity of opinions, and providing constructive feedback to others. Scoring lower-
than-average on this construct at the school level suggests that teachers in Unstructured schools
may find it difficult, or perhaps more challenging in America’s current social and political
context, to engage in this type of instruction, especially without fear or risk of backlash from
parents or school board members (e.g., Nocera, 2021). That Unstructured schools had lower than
average scores on the student behavior and family engagement constructs aligns with evidence
that, in secondary schools, family engagement is more limited and tends to decrease (Lawson,
2003; Noel et al., 2016) and managing student behavior becomes more complex (Obenchain &
Taylor, 2005).

In contrast, that elementary schools were heavily represented among Structured and
Supportive schools, both of which had relatively high scores on family engagement, instructional

rigor, and student behavior management constructs, aligns with research showing relatively
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higher family engagement in the lower grade levels (Noel et al., 2016), fewer major student
behavior issues (Lawson, 2003), and stronger emphasis placed on cross-grade and cross-content
instructional alignment (Tanenbaum et al., 2017). Teachers in Structured schools—again,
primarily elementary—reported lower levels of instructional agency. A potential practical
connection to this is that elementary teachers are often certified as generalists and not, as is true
in Virginia, specific subjects. As such, elementary teachers often work in grade-level or content
teams to develop structured and aligned curricular materials that cover required state standards.
Contextual Factors Associated with Teacher Working Conditions

While school level was highly predictive of class membership, student body
characteristics, district per pupil expenditures, and geographic locale were also sometimes
predictive, but often on a smaller magnitude.
The Role of Student Body Characteristics

Given that students with disabilities, students of color, students classified as English
learners (ELs), and students living in low-SES households have been historically underserved by
America’s public school system (Kozol, 2012; Walters, 2001), it is important to interrogate the
teacher working conditions within schools serving those students. We find it promising that the
concentration of students classified as ELs positively predicts Supportive class membership, as it
is important that teachers of ELs have the resources they need to best improve academic
outcomes and English language proficiency (Santibafiez & Gandara, 2018). While initially it
may appear promising that the concentration of disabled students does not predict class
membership, it is imperative that students with disabilities are being equitably served by the
public school system and attention should be paid to supporting and investing in schools where

job satisfaction and intentions to leave are high—particularly in Unsupportive schools, which

29



Latent Classes of Teacher Working Conditions

have the highest concentration of disabled students.

A school’s concentration of non-White and non-Asian students and economically
disadvantaged students was not predictive of Supportive class membership. We see this as
encouraging. As summarized earlier, the higher teacher turnover in schools serving students from
disadvantaged backgrounds has been attributed to the poor working conditions at these schools.
Our findings showed that some schools serving these student groups have identified a way to
provide teachers supportive working conditions. This, however, was not true of all schools as the
concentration of non-White and non-Aisan students and economically disadvantaged students
were positively predictive of Unsupportive working conditions.

A Role for School Funding

Improving teacher working conditions cannot be done on the cheap (Ingersoll, 2017). We
see a role for more equitable school funding in our findings, especially that schools with a higher
concentration of students from marginalized backgrounds were positively predictive of
Unsupportive working conditions. The starkest difference between Unsupportive schools and
other classes of schools were the very low ratings on physical environment and feeling safe. One
means of improving these working conditions dimensions is through capital improvements. In
Virginia, this requires districts to secure the passage of local bonds. Compared to higher-income
communities, low-income communities may find it more challenging to pass bonds that tax
themselves at higher rates, and, when successful, must tax themselves at a higher rate in order to
garner the same amount of revenue for improved physical space and safety. State policies and
approaches to funding related to capital outlay and safety in schools may need to be reexamined.

Virginia’s recent analysis of its school finance formula determined that the state

currently underfunds its public schools and has done so since the Great recession (JLARC,
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2023). In fiscal year 2021, Virginia underestimated the actual costs of a high-quality education
by $6.6 billion. This has far-reaching consequences. About two-thirds of districts rely on the
state for most of their education dollars. These districts are generally less wealthy than other
districts. The report faults the formula for not fully recognizing the additional costs of educating
at-risk students and small districts’ inability to benefit from economies of scale. Additional state
funding can facilitate local investments to improve teachers’ working conditions.
Teacher Working Conditions, Job Satisfaction, and Retention Intentions

Our analyses indicate that teacher job satisfaction and intentions to remain teaching were
greater in schools with Supportive working conditions with the differences in job satisfaction
being larger. Teachers at Supportive schools were significantly more satisfied than teachers at all
three other classes of schools. With respect to retention intentions, we find no differences from
Unstructured schools, but significant differences from Structured and Unsupportive schools.
While intentions to leave and actual teacher attrition are not always aligned, understanding
teacher intentions to leave has value on its own terms (Nguyen et al., 2022). Teachers wishing to
leave are likely to be less engaged with and feel less connected to their work and school.
Intentions, therefore, are important given the body of research showing that teachers who have
higher self-efficacy and feel connected to the school community perform better in the classroom
(Zee & Kooman, 2016).
Limitations

The results from our analysis are derived from a single year of data on Virginia schools.
This presents a set of limitations that should be remembered when interpreting the findings and
extrapolating beyond our sample.

Our analysis is exploratory and as such is purely descriptive. The findings from this study
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represent patterns of correlation within and across schools and are not causal estimates. Our
analysis included many tests of statistical significance. Since we viewed this as an exploratory
study, we did not correct the statistical tests to account for the multiple comparisons. Therefore,
readers should not interpret our findings causally and should be cautious about overinterpreting
statistical significance alone.

Care must also be taken when generalizing the findings beyond Virginia. The survey was
constructed using well-established measures of working conditions that are salient in other states,
but contextual factors specific to Virginia mean that the four classes we identified are not
necessarily the same classes that would be identified in other states. Similarly, changes to
working conditions over time suggests that other years of data on these same schools could
produce different groupings. This could be particularly true for this survey distribution since it
occurred between January and March 2021, when many schools were still operating under some
degree of COVID restriction. We performed an exploratory analysis of similar teacher survey
response data from the Virginia Working Conditions Survey administered between January and
April 2019 to determine the extent to which the results mirrored the ones presented here. The
best fitting model on those data also returned a four-class structure. While data limitations do not
allow us to fully confirm the same structure, we found this to be encouraging suggestive
evidence that the results we present here are not driven by COVID.

The classes we identified here do not suggest that schools within a given class are
homogeneous, nor that they are always completely distinct across classes. Schools were assigned
to classes to which they had the strongest probability of membership, and the analyses accounted
for that probability (i.e., uncertainty in class membership). This caveat is especially important

here given the relatively low entropy of our preferred solution. A strength of the LPA approach
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is that it allows us to generalize about groups of schools, but readers should keep in mind that
delineation of the classes is not as clear as one might ideally hope for in a policy context where
supports and interventions to improve working conditions might be evaluated.
Conclusion

Teachers are critical to student success, and working conditions are important
contributors to the recruitment, development, and retention of effective teachers. The purpose of
this analysis was to investigate patterns in teacher perceptions of their working conditions and to
detect differences between classes of schools. Our findings identified patterns that painted a
holistic picture of how levels of working conditions coexist within schools across Virginia.

A key advantage of our approach is that it allows working conditions to be more than just
a single measure on the continuum from bad to good. Instead, we uncovered four classes of
working conditions that described a much more nuanced picture. In most schools (61%), teachers
described Supportive working conditions with above average scores on seven of the eight
dimensions. Supportive schools, however, did not have the highest average scores across all
dimensions. Teachers in Structured schools were the most positive about their level of rigorous
instruction, and teachers in Unstructured schools were the most positive about their instructional
agency. Teachers from a comparatively small group of schools (7%) described Unsupportive
working conditions with below-average scores on all dimensions, but they were still more
positive on some working conditions dimensions than were teachers in Unstructured schools.
These findings indicate that teacher perceptions of the different dimensions of working
conditions do not move in lockstep with each other.

Our analysis does not take a stand on which working conditions class is better or more

desirable. Indeed, some teachers may prefer schools with relative strength in one area while
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others prefer schools with relative strength in another. Teachers in Supportive schools were

significantly more satisfied and were significantly more likely to express an intention to remain

in their schools. These meaningful differences across classes likely impact students. Significant

numbers of teachers in the other classes of schools, however, still reported satisfaction and the

intention to stay so we cannot conclude that one class of schools is universally preferable. Future

research should explore the match of teachers’ preferences to sets of working conditions and the

extent to which heterogeneity of these preferences is predicted by teacher characteristics.
The analysis presented here is an important step towards a fuller understanding of the
working conditions experienced by public teachers in a diverse state. The results confirm that
teachers view the conditions in their schools in nuanced ways and that there are important
commonalities across schools within a working conditions class that may help guide policy

makers and school leaders to begin to better target improvement and development approaches.
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Table 1. Descriptive Statistics of Respondents to the Classroom Instructors Survey and by

Inclusion in LPA

Characteristic All Iilctjgzd ngfr:uSSdA
Race/Ethnicity
American Indian or Alaska Native 0.2 0.2 0.1
Asian 1.7 1.7 2.1
Black or African American 9.8 9.9 7.2%**
Hispanic or Latino 4.0 4.0 4.7*
Native Hawaiian or Pacific Islander 0.1 0.1 0.1
White 79.9 79.8 81.0
Other Race 2.4 2.4 2.9*
Multi-racial 2.0 2.0 2.0
Gender
Female 80.5 80.5 81.8
Male 18.3 18.3 17.1
Non-Binary/Prefer Not to Say 1.2 1.2 1.2
Primary Subject Taught
Career and Technical Education 4.6 4.6 4.6
Computer Science 0.4 0.4 0.2
Elementary/Early Childhood 34.1 34.1 34.5
ESL/ESOL 3.1 3.0 4,9%**
English Language and Literature 8.8 8.8 8.4
Fine and Performing Arts 6.2 6.2 5.7
World Language and Literature 2.9 2.9 3.0
Physical, Health, and Safety Education 45 4.5 4.0
Social Studies and History 6.3 6.3 6.3
Mathematics 7.9 7.9 7.1
Life and Physical Sciences 6.3 6.3 6.1
Special, Exceptional, or Gifted and Talented Education 15.1 15.1 15.1
Years of Teaching Experience
First Year 4.6 4.6 3.9
Second-Third Year 9.8 9.8 8.5*
Fourth-Tenth Year 28.0 27.9 29.2
Eleventh-Twentieth Year 315 315 321
More than Twentieth Year 26.1 26.1 26.3
Percent of Students Receiving Special Services
% of Students Receiving EL Services 19.3 19.1 25.4***
(29.2) (29.1) (30.9)

(cont.)
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Table 1. Descriptive Statistics of Respondents to the Classroom Instructors Survey and by
Inclusion in LPA (cont.)

Characteristic All : ir;}ctjgzd fE;(::US SdA

% of Students Receiving IEP/504 Services 25.0 25.0 24.9
(29.0) (29.0) (29.4)

N (Teachers) 67,110 64,771 2,339

Notes: Standard deviations in parentheses. Tests of difference from included respondents: *** p<.001, ** p<.01, *
p<.05, + p<.1

Table 2. Descriptive Statistics of Schools by Inclusion in LPA

Contextual Factor All Imtjgzd fESFAUSSdA
City School 22.6 22.6 23.0
Suburb School 37.6 36.7 49.2**
Town School 8.2 8.4 5.6
Rural School 31.6 32.2 22.2*
Elementary School 62.7 62.4 66.7
Enroliment 701.1 693.9 799.1*
(474.8) (466.3) (571.2)
*
% Non-White and Non-Asian Students ég'g) é’g'g) (gg'?)
% Economically Disadvantaged Students (Allg.él) (i'g'é?) (gi'g)
% English Learners (1615'613) (ié'é) ég'g)
% Students with Disabilities 1(2% 1(22) l(gg)
Student-to-Teacher Ratio (?1'2) (2'% (g'g)
% Teachers with 1-3 Years of Experience (ﬂ'g) (ﬂ'i) 1(82)
# Schools in District (gg'g) (22'3) (g;'g)
Per-Pupil Expenditures 13,064.8 13,016.6 13,723.1**
PITEXD (2,326.8) (2,295.5) (2,641.2)
*hkk
District Socio-economic Status é'i) é'é) é'g)
COVID Deaths per 100,000 Population (25'2) (gé'g) (22'(75)
N (Schools) 1,847 1,721 126

Notes: Standard deviations in parentheses. Tests of difference from included respondents: *** p<.001,

** <01, * p<.05, + p<.1
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Table 3. BIC, AIC, and Entropy Statistics of Latent Profile Analysis Models

# of Classes
Model 1 2 3 4 5 6
Model BIC
Free 9492.61 9346.54 9462.61 - - -
LPA 18707.90 13997.78 12135.80 11491.34 11143.00 10906.03
LPA Overall 18707.90 14064.32 12225.59 11555.41 11118.35 10918.06
Overall 9492.61 9296.86 9266.12 9273.10 9292.06 9316.67
Proportional 9492.61 9300.33 9216.23 9219.41 - -
Model AIC
Free 9252.78 8861.43 8732.22 - - -
LPA 18620.69 13817.91 11863.27 11126.14 10685.14 10355.51
LPA Overall 18620.69 13928.05 12040.27 11321.03 10834.91 10585.57
Overall 9252.78 9007.98 8928.18 8886.10 8856.00 8831.56
Proportional 9252.78 9006.00 8867.39 8816.07 - -
Model Entropy
Free NA 0.56 0.58 - - -
LPA NA 0.86 0.87 0.88 0.85 0.82
LPA Overall NA 0.85 0.88 0.88 0.86 0.87
Overall NA 0.91 0.90 0.91 0.89 0.89
Proportional NA 0.52 0.67 0.61 - -

Note: Statistics not shown if model produced an error warning indicating the model was not supported by the data.

Table 4. School-Level Teacher Job Satisfaction and Retention Intentions by Working Conditions
Classes, Means and Standard Deviations

Class
Teacher Outcome
Supportive Structured Unstructured Unsupportive
. . 5.2 5.0¢ 508 4.7 2bc
Job Satisfaction (0.3) (0.6) 0.3) (0.5)
e 459 43.8 36.22b 23.6abc
0,
% Most Satisfied (17.8) (24.0) (14.8) (15.1)
. L 6.5 998 720 12.62b¢c
0,
% Dissatisfied (5.6) (11.2) (5.0) (10.3)
% Stay 85.4 82.72 84.3 77.42bc
(8.6) (12.5) (8.0 (11.1)
% Transfer 9.7 1162 98> 16.4 ab¢
(7.3) (10.4) (6.5) (10.0)
% Leave 49 5.7 594 6.28
(4.3 (5.4) (4.3) 4.7)

Note: All differences statistically significant at p < .05.
a Different from Supportive. ® Different from Structured. ¢ Different from Unstructured.
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Table 5. School and District Characteristics by Working Conditions Class

Class

Variable . . Total
Supportive Structured  Unstructured Unsupportive

City School (%) 22.2 28.4 9.9 55.3 22.7
Suburb School (%) 42.7 40.1 27.8 14.0 37.1
Town School (%) 6.3 6.5 15.5 8.4 85
Rural School (%) 28.8 25.1 46.7 22.3 31.7
Elementary School (%) 80.1 74.2 12.7 51.6 63.1
Secondary School (%) 18.6 19.9 87.3 42.1 35.0
Enrollment 640.2 610.2 872.4 631.7 685.5
(407.4) (329.1) (567.6) (473.9) (453.9)

% Non-White and 43.6 38.8 35.8 69.0 43.3
Non-Asian Students (25.5) (25.0) (24.0) (29.0) (26.6)
% Economically 42.4 34.3 44.1 58.4 43.0
Disadvantaged Students (19.5) (21.4) (15.6) (17.0) (19.5)
% English Learners 13.4 10.3 8.0 5.6 11.3
(17.1) (14.2) (12.7) (9.0 (15.7)

e 14.0 13.1 13.7 16.2 14.0

0,

% Students with Disabilities 5.7) (8.7) (3.0) (13.1) (6.5)
. 10.4 11.9 6.2 9.0 9.6
Student-to-Teacher Ratio (3.6) 9.2) 2.4) (4.5) (4.9)
% Teachers with 1-3 Years 17.2 16.3 16.4 24.0 175
of Experience (11.3) (12.3) (9.3) (15.8) (11.6)
o 69.0 54.5 28.3 33.0 56.1
# Schools in District (71.3) (59.4) (44.2) (26.4) (65.0)
Per-Pubil Expenditures 13,1325 13,593.1 12,402.6 13,1354 13,029.3
PITEXD (2,331.6) (2,848.6) (1,793.2) (1,749.8) (2,281.9)
District Socio-economic 1.4 1.4 0.6 -0.5 1.1
Status (2.1) (2.1) @7 (1.3) (2.0
COVID Deaths per 100,000 86.2 90.8 102.8 114.5 92.3
Population (48.6) (53.2) (67.9) (65.1) (55.7)

N Schools 1040 196 365 120 1721

Note: Schools weighted by probability of being in their assigned class.
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Figure 1. Dimensions of Working Conditions by Latent Class, Standardized Means and 95%

Confidence Intervals
Note: Schools are weighted by the inverse of their probability of being assigned to the class. See Table A2 in the
supplemental materials for latent means and variances.
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Figure 2. Change in the predicted probability of membership in teacher working conditions

classes when sole binary predictor variable is set to 1 versus 0
Note: Solid markers indicate change in predicted probability statistically significant (p<.05). Hollow markers indicate
insignificant change in predicted probability.
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Figure 3. Change in the predicted probability of membership in teacher working conditions

classes when sole continuous predictor variable set to the 75 versus the 25" percentile values
Note: Solid markers indicate change in predicted probability statistically significant (p<.05). Hollow markers indicate

insignificant change in predicted probability.
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APPENDIX: SUPPLEMENTAL MATERIALS

Table Al. Mapping of Working Conditions Dimensions to Survey ltems

Dimension Survey ltems
School (1) I feel respected by this school’s administrators; (2) I feel comfortable raising issues and
Leadership concerns that are important to me with school administrators; (3) I trust this school’s

Instructional
Agency

Professional
Growth
Opportunities

Rigorous
Instruction

Managing
Student
Behavior

Family
Engagement

Physical
Environment

Feeling Safe

administrators to do what they say they will do; (4) The procedures for teacher evaluation are
consistent; (5) Teacher performance is assessed objectively; (6) Teachers receive feedback that
can help them improve their performance; (7) This school’s administrators communicate a clear
vision for this school; (8) This school’s administrators understand how children learn; (9) This
school’s administrators set high expectations for all students; and (11) Teachers and
administrators have a shared vision for this school.

(1) I'am trusted to make sound professional decisions about instruction; (2) | contribute to
decisions about educational issues at my school; (3) I am free to be creative in my teaching
approach; (4) 1 control how | use my scheduled class time; (5) | set the grading and student
assessment practices in my classroom; (6) My role as an educator is respected under current
policies; (7) Current policies are improving our education system; (8) My scheduled work day
includes sufficient planning time; and (9) My scheduled work day includes sufficient instructional
time to meet the needs of my students.

(1) I have sufficient resources for my professional development; (2) The professional
development | receive meets my needs; (3) Professional development provides ongoing
opportunities for me to work with colleagues to refine my practice; (4) | receive follow-up after
professional development activities to give me additional support; and (5) Professional
development enhances my ability to meet student needs.

(1) Teachers at this school expect students to use facts and evidence to support their ideas; (2)
Teachers at this school want students to think about different ways to solve problems; (3)
Teachers at this school encourage students to provide constructive feedback to others; (4)
Teachers at this school encourage students to value and search for a diversity of opinions,
perspectives, and abilities; and (5) Teachers at this school often connect what students are learning
to life outside the classroom.

(1) Adults at this school understand the rules for student behavior; (2) The rules for student
behavior are effective at this school; (3) We use data to evaluate and, if needed, adjust this
school’s student conduct policies; (4) If a student breaks a school rule, the student’s behavior is
addressed consistently; (5) This school’s use of suspensions or expulsions to manage student
behavior is effective; (6) Students know which behaviors are against school rules; (7) Students
know there are consequences for breaking school rules; (8) Students are recognized for positive
behavior; (9) When students are accused of doing something wrong, they get a chance to explain;
(10) There are supports to help students who misbehave develop positive behavior; and (11) This
school’s administrators support me when I have concerns about student behavior.

(1) I make an effort to know the parents/guardians of my students; (2) This school supports my
efforts to have positive relationships with parents/guardians; (3) This school does a good job of
encouraging parent/guardian involvement; and (4) Parents/guardians and | share common
academic and behavior expectations for their children.

(1) The physical environment of my classroom supports my teaching and my students’ learning;
(2) I have adequate space to work productively; (3) The school building is clean and comfortable;
and (4) | have the support I need to incorporate technology into my instruction.

(1) | feel safe at this school; and (2) | feel there is adequate security in this school.
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Table A2. Standardized Means of Measures of Working Conditions by Latent Classes

Factor Supportive Structured Unstructured Unsupportive
School Leadership 0.14*** 0.01 -0.34*** -0.44%**
Instructional Agency -0.01 -0.17* 0.26*** -0.26***
Professional Growth Opportunities 0.13*** -0.07 -0.16*** -0.18***
Rigorous Instruction 0.08*** 0.17*** -0.25%** -0.18***
Managing Student Behavior 0.16*** 0.21*** -0.11** -0.26***
Family Engagement 0.10*** 0.16*** -0.30*** -0.19***
Physical Environment 0.04* 0.00 0.07* -0.52***
Feeling Safe 0.14%** 0.07* -0.01 -0.80***
N Schools 1040 196 365 120

N Districts 120 63 116 47

Notes: Schools weighted by probability of being in class. Higher values indicate more supportive working
conditions. Tests of difference from 0 (i.e., average school response): *** p<.001, ** p<.01, * p<.05, + p<.1
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Table A3. Estimated Coefficients from Latent 3-Step and Multilevel Multinomial Models
Predicting Schools” Working Conditions Class Membership as a Function of a Single School or

District Characteristics

Class
Variable Structured Unstructured Unsupportive
3-Step Multi- 3-Step Multi- 3-Step Multi-
Latent nomial Latent nomial Latent nomial
City School (%) 132 1.38 0.18%**  0.38%* BA0%*E  4.19%
Suburb School (%) 0.90 0.90 0.42%%%  52%* 0.13%%x  0.22%*
Town School (%) 1.31 1.05 4.09%%%  272%%% 165 143
Rural School (%) 0.81 0.83 2.76%%%  218%* 069 0.73
Elementary School (%) 0.41%* 0.72 0.00%%%  0.04%%*  014%xx Q27w
Secondary School (%
econdary School (%) 171 1.09 )();.1803;0*** 20 11%*%  BQOFEE 313w
Enrollment 1.00 0.98 1A%+ 110% 1.01 0.99
% Non-White and * ok kK okk *kk
Npeclaatalu il 0.99 0.99 0.98 0.99 1.06 1.04
% Economically kK Hkk kK Kk
Disadvantaged Students 098 0.98 1.00 1.01 1.06 1.05
% English Learners 0.98* 0.99* 0.96*** 0.97*** 0.92** 0.95**
% Students with Disabilities ~ 0.75*** 0.96 0.96* 0.99 1.03** 1.03*
Student-to-Teacher Ratio 1.10** 1.05** 0.50%*** 0.64*** 0.82*** 0.90*
% Teachers with 1-3 Years ) 4 0.99 0.99 0.99 106%%  1.04%*
of Experience ' ' ' ' ' '
# Schools in District 0.99* 1.00%* 0.95%**  0.98* 0.99%**  0.99%*
Per-Pupil Expenditures 1.11* 1.08 0.77*** 0.84* 1.01 1.00
DiSstrict Socio-economic 0.99 1.00 0.747%%* 0.80%** 0.52%%* 0.58%**
tatus ’ ' ' ' ' '
COVID Deaths per 100,000 1.02 1.09%%%  1,05% Lil%*  108%*
Population ' : : . . .

Notes: “3-Step Latent” refers to Vermunt’s (2010) 3-step approach that treats the classes as latent and fully accounts
for uncertainty in class membership. “Multinomial” refers to the multilevel multinomial models that treats the
classes as known and adjusts for uncertainty in class membership by using predicted class membership as weights.
Reported coefficients were transformed to odds-ratios. Supportive class membership was the base outcome. N for
both models is 1721 schools. Tests of difference from 0 (i.e., average school response): *** p<.001, ** p<.01, *

p<.05, + p<.1
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Table A4. Predicted class membership probabilities, multilevel multinomial models

Contextual Factor Value/Stat. Supportive Structured Unstructured  Unsupportive
City School No 0.608 0.103 0.247 0.042
Yes 0.590 0.139 0.092 0.179
Difference -0.018 0.036 -0.154*** 0.136*
Suburb School No 0.551 0.106 0.243 0.100
Yes 0.694 0.120 0.159 0.028
Difference 0.143** 0.014 -0.084* -0.073**
Town School No 0.618 0.113 0.195 0.073
Yes 0.453 0.085 0.389 0.073
Difference -0.165** -0.029 0.194%*** -0.001
Rural School No 0.630 0.122 0.165 0.083
Yes 0.549 0.088 0.312 0.051
Difference -0.081* -0.034* 0.147%** -0.032
Elementary School No 0.326 0.077 0.501 0.096
Yes 0.767 0.131 0.042 0.060
Difference 0.441%** 0.053** -0.458*** -0.036*
Secondary School No 0.757 0.137 0.041 0.065
Yes 0.321 0.063 0.528 0.088
Difference -0.435*** -0.074*** 0.486*** 0.023
School Enrollment 25th Percentile 0.638 0.123 0.161 0.078
75th Percentile 0.595 0.105 0.227 0.072
Difference -0.042* -0.018* 0.066*** -0.006
% Non-White and Non- 25th Percentile 0.594 0.126 0.261 0.020
Asian Students 75th Percentile 0.627 0.099 0.166 0.108
Difference 0.033 -0.027 -0.095*** 0.088***
% Economically 25th Percentile 0.627 0.143 0.206 0.024
Disadvantaged Students  75th Percentile 0.595 0.074 0.224 0.107
Difference -0.032 -0.069*** 0.018 0.083***
% English Learners 25th Percentile 0.550 0.115 0.241 0.094
75th Percentile 0.626 0.112 0.202 0.060
Difference 0.075*** -0.003 -0.039** -0.034**
% Students with 25th Percentile 0.601 0.117 0.216 0.065
Disabilities 75th Percentile 0.608 0.107 0.209 0.076
Difference 0.006 -0.011 -0.007 0.011*
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Table A4. Predicted class membership probabilities, multilevel multinomial models (cont.)

Contextual Factor Value/Stat. Supportive Structured Unstructured  Unsupportive
Student to Teacher Ratio 25th Percentile 0.492 0.069 0.357 0.082
75th Percentile 0.730 0.152 0.043 0.075
Difference 0.238*** 0.083*** -0.314*** -0.007
% Teachers with 3 or Less 25th Percentile 0.610 0.118 0.226 0.046
Years of Experience 75th Percentile 0.605 0.106 0.202 0.087
Difference -0.005 -0.012 -0.023 0.041*
# Schools in District 25th Percentile 0.493 0.108 0.299 0.100
75th Percentile 0.523 0.111 0.274 0.093
Difference 0.030*** 0.003 -0.025* -0.007*
Per-Pupil Expenditure 25th Percentile 0.582 0.093 0.255 0.070
75th Percentile 0.615 0.114 0.197 0.075
Difference 0.032 0.022* -0.059** 0.005
District Socio-economic 25th Percentile 0.490 0.090 0.276 0.144
Status 75th Percentile 0.615 0.115 0.217 0.054
Difference 0.125%** 0.025* -0.060* -0.090***
COVID Deaths per 25th Percentile 0.640 0.112 0.190 0.058
100,000 Population 75th Percentile 0.598 0.112 0.216 0.074
Difference -0.042*** 0.000 0.027*** 0.016***

Notes: Each contextual factor modeled separately. Tests of difference between predicted probability at the 75" and
25" percentiles or between yes and no: *** p<.001, ** p<.01, * p<.05, + p<.1
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Figure Al. Average School Percent of Teachers Responding with “Strongly Agree” to the Items

in a Working Conditions Dimension
Note: Schools are weighted by the inverse of their probability of being assigned to the class.
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Figure A2. Average School Percent of Teachers Responding with a Negative Response to the
Items in a Working Conditions Dimension
Note: Schools are weighted by the inverse of their probability of being assigned to the class.
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