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ABSTRACT

School climate is critical to school effectiveness, but there is limited large-scale data
available to examine the magnitude and nature of the relationship between school
climate and school improvement. Drawing on statewide administrative data linked
with unique teacher survey data in Michigan, we examine whether school climate
appeared to play a role in the effects of a state-level school turnaround intervention.
Using comparative interrupted time series models and descriptive mediation analysis,
we find that students in schools with more positive school climate appeared to fare
better than their peers in schools with less positive climate. Certain elements of
climate—relational trust and school leadership—also mediated the effect of
turnaround on student achievement. Our findings have implications for school
improvement planning, for the design of evaluations of school turnaround initiatives,
and for data collection by states aiming to improve their lowest performing schools.

DISCLAIMER

The Education Policy Innovation Collaborative (EPIC) at Michigan State University is an
independent, non-partisan research center that operates as the strategic research
partner to the Michigan Department of Education (MDE) and the Center for
Educational Performance and Information (CEPI). EPIC conducts original research
using a variety of methods that include advanced statistical modeling, representative
surveys, interviews, and case study approaches. Results, information, and opinions
solely represent the author(s) and are not endorsed by, nor reflect the views or
positions of, grantors, MDE and CEPI, or any employee thereof. All errors are our own.
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Contemporary school turnaround calls for improving student achievement in part by
transforming the climate in which low-performing schools operate. This is because
positive school climate and teacher working conditions may contribute to meaningful
and sustainable school improvement (Cucchiara et al., 2015; Strunk, Marsh, Bush-
Mecenas, et al, 2016; Thompson et al, 2016). However, a school turnround
intervention that is not implemented well could lead to lower teacher perceptions of
some school climate measures, increasing teacher turnover and undermining
improvement efforts (Heissel & Ladd, 2018). However, almost no research to date has
quantitively examined the extent to which school climate appears to mediate or
moderate the effects of turnaround (for an exception, see Pham (2022), which found
that one element of school climate—teacher collaboration—played an important role
in the positive effects of turnaround in Tennessee).

However, recent federal school improvement policies have not explicitly addressed
school climate. Instead, they have focused on other factors likely related to climate
such as staffing (e.g., School Improvement Grants and Race to the Top) and tailoring
interventions to local context identified in a needs assessment (e.g., Every Student
Succeeds Act, or ESSA).
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There are multiple reasons we might expect school climate to play a role in successful
turnaround. First, a leading theory of action for school turnaround calls for systems-
level change to disrupt the processes underlying low performance and create the
educational infrastructure needed to sustain improvements (Meyers & Smylie, 2017;
Peurach & Neumerski, 2015). Because school climate is an critical component of this
educational infrastructure, turnaround interventions can improve student outcomes
by first improving school climate. Second, meaningful change to school operations
requires buy-in from staff (Datnow & Stringfield, 2000), which may be less likely to
occur in the context of negative school climate (Trujillo & Renée, 2015). In other words,
successful turnaround may require either a climate that is conducive to reform or for
the intervention itself to successfully build buy-in (Player et al., 2014). Third, building
buy-in requires a strong school leader who can rally staff around school improvement
goals (Duke & Salmonowicz, 2010; Redding & Corbett, 2018).

Together, the research therefore points to two distinct but overlapping ways in which
climate may explain a turnaround intervention’s effectiveness. First, schools with more
positive climate at the outset of reform may be better able to enact change under
turnaround. Second, a turnaround model that explicitly targets a school's climate may
improve school outcomes through improvements to climate, for example by setting a
clear mission, clarifying staff roles, and prioritizing working conditions.

In this paper, we examine the extent to which elements of school climate may have
contributed to the effects of a turnaround intervention in Michigan. Specifically, we ask:

(1) To what extent did the effect of turnaround differ across schools with
stronger or weaker school climate?

(2) To what extent did school climate mediate the relationship between
turnaround and student outcomes?

The first question investigates whether schools with more positive school climate
fared better than schools with more negative school climate. The second is a
mediation question—do school climate measures explain the observed relationship
between turnaround and student achievement?

We examine these questions in the context of the Michigan Partnership Model of School
and District Turnaround. Initially implemented for the first cohort of schools in fall 2017
and the second in fall 2018, the Partnership Model aims to foster improvement in
district-level systems to support intermediate school outcomes such as increased
educator retention and quality, and ultimately improve student achievement.
Underlying these improvements is the Partnership Agreement, an improvement plan
outlining improvement goals, strategies for achieving goals (including efforts to improve
climate), and accountability measures for failing to achieve them.
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LITERATURE REVIEW

Recent years have seen a profusion of empirical research on school turnaround, with
small positive effects on average, though there has been wide variation across
contexts (for reviews, see Redding & Nguyen, 2020; Schueler et al., 2020). Some
empirical studies have found positive effects of school turnaround on student
outcomes (Bonilla & Dee, 2017; Carlson & Lavertu, 2018; Dee, 2012; Gandhi et al.,
2018; Henry et al., 2015; Henry & Guthrie, 2019; Pham et al., 2020; Schueler et al., 2017;
Strunk, Marsh, Hashim, Bush-Mecenas, et al., 2016; Zimmer et al., 2017), while others
have found no effects or even negative outcomes, with some identifying heterogeneity
within interventions such as some cohorts with null or negative effects and some with
positive effects (Burns et al., 2023; Dougherty & Weiner, 2019; Dragoset et al., 2019;
Heissel & Ladd, 2018; Henry & Guthrie, 2019; Henry & Harbatkin, 2020; Pham et al.,
2020; Strunk, Marsh, Hashim, Bush-Mecenas, et al., 2016, 2016; Zimmer et al., 2017).

Research on the effects of turnaround on elements of climate has highlighted both
positive and negative effects of turnaround. For example, some studies found that
turnaround increased meaningful teacher collaboration, thus improving instructional
practices and teacher efficacy (Andreoli et al.,, 2020; Pham, 2022; Strunk, Marsh,
Hashim, & Bush-Mecenas, 2016). Studies also found that turnaround led to a clearer,
better-defined vision from school leadership and more collaboration across school
leaders within a district, thus strengthening teacher expectations for students,
academic rigor, and school culture (Meyers, 2020; Weixler et al., 2018). One study
found the reform created distributed leadership, supporting the longer term
sustainability of the reform (Patterson et al., 2021).

In contrast, other studies found that being in a school identified for reform increased
teacher stress, demoralization, and workload (Collet, 2017; Cucchiara et al., 2015;
Fried, 2020; Heissel & Ladd, 2018; Henry & Harbatkin, 2020; Nolan, 2018; Quartz et al.,
2020; Rice & Croninger, 2005). Some found that teachers felt a loss of voice and
autonomy, and in turn some engaged in satisficing behaviors to comply with reform
requirements (Welsh & Williams, 2018). Teachers in some cases reported loss of trust
in programs, leaders, and in colleagues after existing collaborative networks broke
down due to reform-induced teacher replacements (Lenhoff & Ulmer, 2016; Malen et
al., 2002; Rice & Malen, 2003). Additionally, while improving school leadership in some
contexts, turnaround introduced new ambiguities and stress into the job for other
school leaders—potentially reducing principal effectiveness (Daly et al., 2011;
Hamilton et al., 2014; Yoon et al., 2020).

The research around readiness for reform is more theoretical in nature, but there is
reason to believe that climate could affect a school's readiness. For example, a school
with strong leadership and a cohesive staff would have greater capacity to
immediately translate a reform model into meaningful improvement, while a school
with weak relationships across staff would not be able to leverage turnaround
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resources to improve student outcomes at all—or at least not without major
restructuring (Slavin, 1998). District readiness for reform, including leadership,
support infrastructure, talent management, and instructional infrastructure, also
matters given that the district often acts as a primary catalyst for improvement (Player
et al., 2014). Finally, because staffing is central to school improvement, staffing climate
is critical to successful reform. Specifically, a turnaround model aimed at improving
student achievement by hiring more effective teachers would require a local context
in which there are sufficient effective teachers willing to work in the turnaround
school, while a model aimed at improving the instruction of existing teachers would
require an existing staff of willing and engaged teachers who are bought into the
reform (Harbatkin, 2022; Henry & Harbatkin, 2020; Malen et al., 2002).

Together, the research on school climate and school improvement underscore that
several dimensions of climate may affect or be affected by turnaround interventions.
This matters because there is some limited evidence that schools with stronger
climate fare better under turnaround than those with weaker climate. For example, a
study examining school improvement in Chicago found that schools with strong
climate components such as school leadership, community and parent involvement,
safety, professional capacity, and academic climate were more likely to make
academicimprovements than schools that were weak in those areas (Bryk et al., 2010).
School climate also appeared to be a mechanism for positive change in qualitative and
descriptive studies on whole school improvement, the precursor to federal school
turnaround policy (Bulach & Malone, 1994; Cohen, 2006; Dellar, 1998; Peurach &
Neumerski, 2015; Thapa et al., 2013).

While there are several elements of school climate, we focus on five—school safety
and discipline, academic climate, staffing climate, school leadership, and relational
trust—that are largely aligned with elements of the first three of Thapa and colleagues'
(2013) dimensions of school climate (safety, relationships, and teaching and learning).
An unsafe school environment can introduce barriers to teaching and learning that
undermine school improvement efforts (Kutsyuruba et al., 2015; Reynolds et al., 2014).
Meanwhile, academic climate is critical to turnaround because successful school
improvement requires strong instructional practices, effective professional
development, and supports that are well-aligned with the reform (Cucchiara et al.,
2015; Leithwood et al., 2010; Meyers & Hambrick Hitt, 2017; Peurach & Neumerski,
2015). A large literature underlines the importance of a stable and effective staff to
effective turnaround; indeed, high teacher turnover may in fact suppress the effects
of a turnaround intervention that would have otherwise improved student outcomes
(Henry et al., 2020; Papay & Hannon, 2018; Player & Katz, 2016; Sun et al., 2017).

One uniquely important element of staffing climate is leadership. A large qualitative
literature points to school leadership as a critical component of turnaround.
Qualitative and case study research suggests the existence of so-called turnaround
principals, those with a distinct set of skills and traits needed to turn around low-
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performing schools (Duke, 2004; Duke & Salmonowicz, 2010; Finnigan & Stewart, 2009;
Harris, 2002; Jacobson et al., 2005; Meyers & Hambrick Hitt, 2017). A handful of these
studies, focused on whole-school reform efforts before NCLB, suggest that
turnaround leadership is associated with improvements to school climate, highlighting
that school leadership plays an important role in promoting positive school climate
and ultimately in successful school turnaround (Finnigan & Stewart, 2009; Huberman
et al.,, 2011; Leithwood & Jantzi, 1990; Meyers & Hitt, 2017). School leaders also
determine working conditions and the professional environment in which teachers
operate, which can either promote or stymie teacher development (Kraft & Papay,
2014)—another critical element of school turnaround.

Finally, relational trust characterizes the extent to which stakeholders across the
school system (students, staff, leadership, parents, community) trust one another and
in the process build shared values, perspectives, and interests (Bryk & Schneider,
2002; Forsyth et al., 2006; Torres, 2016). Relational trust is essential to a positive school
climate, and in turn to improved student achievement (Bryk & Schneider, 2002;
Mayger & Hochbein, 2021)

We draw on this past research to explicitly test whether elements of school climate
appear to play a role in the effectiveness of a turnaround intervention in Michigan.
We contribute to the literature in two ways. First, we leverage teacher survey data
and statewide administrative data to explicitly examine whether dimensions of
climate appear to contribute to heterogeneous effects of a turnaround intervention.
In doing so, we provide evidence on an understudied element that may contribute
to the heterogeneity of effects across turnaround interventions. Second, while two
studies have formally tested variables such as staff turnover, chronic absenteeism,
and staff collaboration as mediators of school turnaround (Henry et al., 2020; Pham,
2022), this is the first study we know of that tests whether multiple measures of
school climate formally mediate the relationship between a turnaround intervention
and student achievement.

MICHIGAN'S PARTNERSHIP MODEL FOR
SCHOOL AND DISTRICT IMPROVEMENT

The Partnership Model is intended to boost student outcomes in Michigan’s lowest
performing schools. Initially implemented in spring 2017 and subsequently included
as part of the state’s plan under ESSA, the Partnership Model involves cooperation
among local, regional, and state-level stakeholders to identify the challenges faced by
struggling schools and then develop and implement a plan to turn them around.
Several important characteristics distinguish the Partnership Model from previous
generations of turnaround. One is that while individual schools are identified for
Partnership, the Partnership Model is a district-level intervention as the districts that
operate low-performing schools play a central role in crafting and implementing the
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turnaround plan for identified schools. And second, the Partnership Model is built
around flexibility, providing identified schools and their districts significant latitude in
setting their turnaround goals and identifying the strategies to meet those goals.

Two cohorts of Partnership schools and districts were identified and received supports
prior to the COVID-19 pandemic. The first cohort, identified in spring 2017, included
the schools that had been identified as Priority schools for three consecutive years
under Michigan’s No Child Left Behind (NCLB) waiver reform. The second cohort was
identified across two rounds during the 2017-18 school year. Schools in the first of
these two rounds were identified in fall 2017 after they had been identified previously
as a Priority school and displayed decreased student achievement over time. The
second round of Cohort 2 Partnership schools was made up of Michigan's first set of
Comprehensive Support and Improvement (CSI) schools under the Every Student
Succeeds Act (ESSA), the schools identified in spring 2018 as the bottom 5% of schools
statewide on Michigan's academic performance index. For both cohorts,
implementation of their Partnership reforms began the school year following
identification: 2017-18 for Cohort 1 and 2018-19 for Cohort 2. In total, 119 schools
across 36 districts entered Partnership across the two cohorts. There is evidence that
on average, the Partnership Model improved student outcomes, though there was
heterogeneity by cohort and student characteristics (Burns et al., 2023).

The implied theory of change for the Partnership Model is illustrated in Figure 1.
Beginning with the top of this figure, once a school is identified for Partnership, its
district is charged with drafting a Partnership Agreement, a three-year turnaround
plan that identifies the challenges faced by that school, the goals for that school,
strategies aligned to those goals, and the consequences for failing to meet goals. To
aid in the development of the Partnership Agreement, the district receives supports
from several stakeholders. Among them are the Michigan Department of Education
(MDE), which provides the district a liaison to work with district leadership as needed
as well as grants to support turnaround work. Districts are encouraged to work with
local community organizations to support their turnaround work, though this was de-
emphasized over time. Partnership schools and districts also have access to supports
from their intermediate school district (ISD), a regional organization that can provide
trainings, coaching, and professional development for teachers and leaders.
Importantly, a central tenet of the Partnership Model is that districts design a
Partnership Agreement aligned with the context and needs of their identified
school(s), and as such, the district has discretion in how its constellation of supports is
mobilized to boost student outcomes.

Using the available supports, Partnership districts develop a Partnership Agreement
that analyzes the strengths and weaknesses of the district, lays out goals to be met
over a 36-month improvement cycle, strategies to achieve those goals, consequences
for failing to meet their goals, and the roles of partners in the district's reform efforts.
As shown in the lower panel of Figure 1, the Partnership Model holds that a focus on
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core school- and district-level systems that support student outcomes, such as human
resources, curriculum, and instructional systems, will help to make the district more
effective and efficient in the intermediate-term and in the long-term yield improved
student outcomes such as higher student achievement and attendance.

FIGURE 1

Although the Partnership Model allowed for variation across districts as they worked
to craft an approach to turnaround that was aligned with their context, Partnership
districts identified a similar set of challenges to overcome in designing their
Partnership Agreements. The most prominent among these is difficulty staffing their
schools with high quality, and sometimes even simply qualified, teachers and leaders,
reporting high rates of turnover and difficulty in hiring new teachers (Burns et al.,
2023). These challenges suggest the presence of acute issues around climate inside
Partnership schools, which may mediate or moderate the impact of the Partnership
Model through their effect on the educators who ultimately carry out needed reforms
in Partnership districts and schools.

DATA AND SAMPLE

To examine whether and to what extent school climate plays a role in successful
turnaround, we draw from statewide administrative data and teacher survey data.
Specifically, we use seven years of statewide administrative data on students and
teachers from 2013-14 through 2018-19 provided by the Michigan Department of
Education (MDE) and the Center for Educational Performance and Information (CEPI).
We pair the administrative data with two years of teacher survey data collected as part
of a larger evaluation of the Partnership Model in fall 2018 and 2019. We administered
surveys to all teachers in both Partnership and non-Partnership schools in Partnership
districts. In total, the data include 2,719 teacher survey responses from fall 2018
(38.3% response rate) and 3,386 teacher survey responses from fall 2019 (49.2%
response rate). We use these survey responses to develop constructs related to
climate and then collapse teacher responses to the school level to generate school-
level measures of climate. Our two research questions employ different analytic
strategies and therefore draw on different samples.

The first question uses a comparative interrupted time series (CITS) design to examine
the extent to which students in terciles of Partnership schools based on our climate
constructs fare differently relative to a group of near-selected comparison schools
over multiple years. The second question uses descriptive regressions to explore
whether climate mediate the relationship between Partnership and student
achievement in a single year.
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CITS Sample

The analytic sample for the CITS analysis includes students in Partnership schools
(treatment) and students in near-selected schools that were not identified for
Partnership (comparison). This study draws on data from the first three rounds of
Partnership identification rounds, which we analyze as two implementation cohorts.
The first round of Partnership schools was identified in the 2016-17 school year based
on being designated Priority schools (i.e., the bottom 5% in the state) for three straight
years. We characterize this group of schools as Cohort 1, which began implementing
Partnership in fall 2017. We construct the comparison group for this cohort as
students in 2015-16 Priority schools that were not identified as Partnership in any
round. These are schools that were in the bottom 5% in 2015-16 but not in each of the
two prior years (which would have placed them in Cohort 1) and were not low
performing in 2016-17 (which would have placed them in round 2 or 3).

The state identified round 2 and 3 schools in fall and spring of 2017-18, respectively,
using test score data from spring 2016 and spring 2017. Round 2 schools were those
that were not selected in Round 1 and were in the bottom 5% in 2015-16 and had
continued low performance in 2016-17. Round 3 makes up the state’s first round of
Comprehensive Support and Improvement (CSI) schools under the Every Student
Succeeds Act (ESSA), which were the bottom 5% of schools on the state index system
in 2016-17. Because both round 2 and 3 schools began turnaround in fall 2018, we
combine them into a single Cohort 2. The Cohort 2 comparison group includes all
schools in the bottom 10% in 2016-17 that were not designated as Partnership in any
of the three rounds.

We restrict the CITS analytic sample to students in treated schools meeting a minimum
survey response rate threshold of 20% or at least three teacher responses for all items
across all climate measures. Because we do not have survey data for comparison
schools, this restriction does not apply in the comparison groups. In total, the Cohort
1 analysis includes about 100,000 student-year observations and the Cohort 2 analysis
includes about 185,000 student-year observations.

Table 1 provides descriptive statistics for each cohort, the subset of each cohort
meeting minimum response rate thresholds, the cohort's comparison group, and the
rest of the state. Panel A shows student-level means, highlighting three takeaways.
First, both cohorts of Partnership schools, shown in Columns 1 and 5, serve a very
large share of economically disadvantaged and Black students relative to the rest of
the state. Second, student achievement in Partnership schools is about one standard
deviation below the state mean for both math and ELA. Third, comparison schools,
shown in Columns 3 and 6, serve a population of students that are similar in terms of
economic disadvantage but less Black than Partnership schools and slightly less low
performing. Fourth, the analytic sample, shown in Columns 2 and 4, is similar on
student-level observables to the full sample of Partnership schools. Panel B shows that
the analytic samples of schools have higher enrollment on average than the full
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sample, which is unsurprising given our minimum threshold rule because larger
schools could have lower response rates and still reach at least three responses.

TABLE 1

Though there is variation across climate measures, students attending schools in the
bottom tercile on many measures tend to be slightly lower performing at baseline.
There are otherwise no clear patterns of observable baseline differences between
terciles (Appendix Table A-1).

Mediation Sample

Because the mediation analysis requires climate constructs for all schools across all
years of analysis, the mediation sample is subject to two restrictions that the
moderation sample is not. First, the sample includes only schools in Partnership
districts rather than all treated schools and a comparison group of near-selected
schools for that year—which are located in both Partnership and non-Partnership
districts. This limitation stems from survey administration; we administered surveys
to both treated and untreated schools in Partnership districts, but not to teachers in
any non-Partnership districts. The mediation sample uses Partnership schools as the
treated group and non-Partnership schools in Partnership districts as the untreated
group. The mediation comparison group therefore is fundamentally different from the
CITS comparison group; because Partnership is in part a district-level treatment, non-
Partnership schools in Partnership districts received some dose of treatment, though
it was less targeted than the Partnership school treatment. To the extent that they did
improve from Partnership-related district-level improvements, the estimated
relationship between Partnership and student achievement in the mediation models
would be attenuated (Burns et al., 2023). The role of school climate, however, should
not be biased.

Second, the sample includes data only from the 2017-18 and 2018-19 school years.
Because we administered surveys beginning in the 2018-19 school year, we do not
observe climate measures for the pretreatment years. We therefore can examine
mediating factors for the second year of Partnership for Cohort 1 and the first year
for Cohort 2.

We again limit the sample to just schools meeting our minimum response threshold,
though here we aim to maximize the sample by setting the threshold at the construct
level rather than across all constructs. We also restrict the sample of non-Partnership
schools using the same response rate threshold. Of 34 Cohort 1 schools, for a given
construct, 91-100% meet the minimum threshold. Of 83 Cohort 2 schools, 66-89%
meet the minimum threshold. Of 259 non-Partnership schools in Partnership districts,
68-69% meet the minimum threshold.
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EMPIRICAL STRATEGY

In this section, we begin by describing our approach to factor analysis to create
measures of climate. We use these measures to create high, mid, and low climate
groups for the CITS analysis, and to test as mediators in the mediation analysis. We
then describe the CITS analysis to examine whether students in schools with more
positive climate measures fared better under turnaround than their peers in schools
with more negative climate measures. This analysis draws from the climate constructs
to examine whether there are heterogeneous effects by school climate. Finally, we
describe the mediation analysis, in which we empirically test whether school climate
mediates the observed relationship between Partnership and student outcomes.

Factor Analysis

We use factor analysis on two years of teacher survey data to develop climate
constructs, focusing on questions about school climate asked in both years of the
teacher survey. We begin with an exploratory factor analysis (EFA), including a parallel
analysis (Horn, 1965) to identify the appropriate number of factors within each
relevant item set using the paran Stata package (Dinno, 2009). In cases where the
parallel analysis points to multiple factors, we rotate the factors using the varimax
criterion in order to identify a set of factors with meaningful interpretations. We then
run confirmatory factor analyses (CFA) replicating the structure identified through the
EFA, generate factor loadings, and collapse all loadings to the school-by-year level.
Most questions asked teachers about climate in the current school year. One question,
about school leadership, asked teachers to rate the effectiveness of their principal in
the prior school year. For this question, we apply responses to the prior year.

Using these school-level measures, we generate terciles of Cohort 1 and Cohort 2
treated schools, respectively, based on their mean factor scores for each construct.
Specifically, we create three groups (high, mid, and low climate) in each of the two
cohorts for each of the five constructs that emerged from the factor analysis. In total,
each treated school is assigned to a total of five different groups—the high, mid, or
low group for each of the five climate measures. We create these groupings using fall
2018 measures (fall 2019 for the school leadership measure) because most of our
outcomes were measured in 2018-19. Thus, data collected in fall 2018 provide the
most relevant measures of climate in the outcome year. Because the school mean
factor scores represent teacher average perceptions of the school's climate, these
terciles provide rough groupings of schools by the strength of their climate.

CITS Analysis

To estimate separate effects of Partnership for students in high, mid, and low schools
on each climate measure, we estimate a series of CITS models. This approach allows
us to calculate separate effects for each of the three groups and then test the
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equivalence of groups within models. There is strong evidence that CITS models have
the capacity to estimate effects of social policy interventions with limited bias,
especially in first years of an intervention (Coopersmith et al., 2022; Sims et al., 2022).
The primary benefit of this approach is it allows us to estimate heterogeneous effects
of Partnership by climate scores within a difference-in-differences framework relative
to a comparison group of students in similarly low-performing schools throughout the
state. The primary limitation for our purposes is that it does not directly test climate
as a mediating factor of turnaround. We therefore undertake a second set of analyses
in a traditional mediation framework, which we describe in the next section. Another
limitation is in timing of the climate measures. While Partnership was first
implemented in 2017-18 in Cohort 1 and 2018-19 in Cohort 2, our survey measures
were collected in fall 2018—after Partnership began. To that end, we cannot parse the
extent to which the intervention affected climate from the extent to which schools
with strong climate prior to the intervention fared better. Schools that had strong
climate prior to the intervention will look the same in our analysis to schools that
improved climate as a result of the intervention. Thus, our estimates reflect the
combined effect of Partnership on climate and student achievement.

Beginning with the terciles described above, we include three treatment groups in each
model—high climate x treatment, mid climate x treatment, and low climate x treatment.
We then estimate separate CITS models for each construct grouping in each of the two
cohorts to estimate the effect of Partnership for students in schools in the high, mid,
and low groups, respectively. For example, the Cohort 1 model takes the form

TestScore;ss = By + B1Year + B, (Year X Partnershipg;) (1)
2019 high

+ Z Z Year, X Partnershipgyouy, + B3TestScorey_q + X';50

t=2018 g=low
+ s + o + it

predicting the test score for studentjin school s in year t. Year is a linear year variable
centered at the identification year for Cohort 1 (2016-17), and Year X Partnership is an
interaction between the linear year variable and a binary indicator that takes the value
of 1 for Partnership schools, with [, representing the deviation from the year trend
for treated schools. We then interact an indicator for each treated year (i.e., 2017-18
and 2018-19 for Cohort 1, represented in the summation operator above as the spring
year) with an indicator for each climate tercile, where all comparison schools are
coded as zero. Because we also include year fixed effects, ¢, the coefficients on these
interactions represent the estimated effect for treated schools in the low, mid, and
high climate terciles, respectively, relative to the average comparison school. X" is a
vector of baseline school covariates interacted with a linear year trend and time-
varying student covariates, y is a school fixed effect, and ¢ is an idiosyncratic error
term clustered at the school level. Student covariates include grade level fixed effects
and indicators denoting whether the student was economically disadvantaged, had
English learner status, and had a special education designation, respectively. School-
level covariates include mutually exclusive race/ethnicity percentages (Black; Hispanic
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or Latino/a/x; Asian, multiple races, or other) with White as the reference category;
economically disadvantaged, English learner, and special education percentage; and
logged school enroliment.

The CITS model assumes that in the absence of Partnership, comparison schools
would follow the linear trend they were following prior to the intervention (estimated
as [31), and Partnership schools would continue their own linear trend (the linear
combination of Bs+ B2), conditional on covariates. Because we allow these flexible
trends, we do not need parallel trends prior to the intervention, but rather to assume
that each respective group would not deviate from its own pretreatment trend in the
absence of the intervention.

The model for Cohort 2 follows the same format as Equation 1 except we center the
linear year trend at the Cohort 2 identification year of 2017-18, we only estimate one
year of treatment effects (2018-19), and we trim the pretreatment time period to begin
with 2014-15 rather than 2013-14. We trim the panel because the state changed
testing instruments in 2014-15 from the Michigan Educational Assessment Program
(MEAP) to the Michigan Student Test of Educational Progress (M-STEP). While we
standardized scores by grade level and year, standardization would not account for
differences across the treated and comparison groups. We retain the 2013-14 scores
for Cohort 1 in order to retain three years of pretreatment data but caution that the
2013-14 estimates for Cohort 1 could be affected by test differences.

Mediation Analysis

We follow the Baron & Kenny (1986) approach to mediation by estimating three
models shown visually in Figure 2. Model 2 estimates the effect of Partnership on the
measure of school climate, Model 3 estimates the effect of Partnership on the more
distal outcome (i.e., student test score) and Model 4 repeats Model 3 with the school-
level culture or climate measure included as a covariate. To the extent that the culture
or climate measure mediated the effect of Partnership on the outcome, the Model 4
estimate would be lower than the Model 3 estimate.

FIGURE 2

We show these models, estimated using a series of descriptive ordinary least squares
regressions, below. Model 2 estimates the relationship between school climate and
Partnership, with 31 representing path a. Model 3 estimates the relationship between
the outcome (math score in this example) and Partnership, with 1 representing path
¢. Model 4 adds the climate measure to Model 3 as a covariate to estimate the
mediated relationship between Partnership and the outcome, with 31 representing c’.

Climateg = By + By Partnership; + B,LaggedScore; + X';5:0 + s + &5 2)
TestScoreg = By + B1Partnerships + B,LaggedScore; + X'i5:0 + g + &5 3)
TestScoreg = By + B Partnerships + B,LaggedScore; + BsClimateg + X';5160 + s + & (4)
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We include in the mediation models the same set of covariates as in the CITS models,
though here we use covariates measured at time t. We do not include school or year
fixed effects because we only observe a single year of data (2018-19).

The benefit of this approach is it allows us to examine the relationship between
Partnership and school climate and to test whether and to what extent climate mediates
the relationship between Partnership and student outcomes. There are two main
limitations. First, we only have survey data from schools in Partnership districts. Because
both Partnership schools and non-Partnership schools within Partnership districts
received some dose of treatment, the estimated relationship will be attenuated by the
reduced contrast between the treatment and comparison schools. Second, our survey
data cover just two school years rather than the full panel of years required for an event
study. Thus, we can only estimate the mediation models using one treated year for each
cohort. The results therefore should not be interpreted as causal. Instead, they provide
an estimate of the extent to which students in Partnership schools fared better than
students in non-Partnership schools in the observed year, and whether those
differences appear to have been mediated by school climate factors.

RESULTS

In this section, we provide a summary of the factor analysis and mean comparisons of
the factor scores across teachers in treated and comparison schools. We then describe
the CITS findings followed by results from the mediation analysis.

Factor analysis

The factor analysis yields five factors, which we classify as academic climate, school
safety and discipline, relational trust, staffing climate, and school leadership. The first
four factors emerged from items from two questions—one asking teachers to grade
their school from A-F in a variety of areas and one asking teachers the extent to which
they agree with a series of statements. Table 2 provides the factor loadings and
uniqueness () for each variable in each factor. Cronbach’'s a range from 0.79 for
relational trust to 0.96 for school leadership.

TABLE 2

Table 3 provides means and standard deviations for each of the five constructs by
treatment condition and study year. Because we create these measures to have a
mean of zero and a standard deviation of one across the full sample of Partnership
district educators across the study period, negative values can be interpreted as below
the mean for Partnership districts and positive values can be interpreted as above the
mean for Partnership districts. The first five columns show values for 2018-19, the first
year the survey was administered. The 2018-19 school year represents the second
year of Partnership implementation for Cohort 1 and the first for Cohort 2. Row 1
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shows substantial variation in academic climate across cohorts, with Cohort 1 right
around the sample mean and Cohort 2 about a quarter of a standard deviation below
the mean. In sum, academic climate was higher in Cohort 1 than Cohort 2 schools and
similar to comparison schools in 2018-19. On school safety and discipline, relational
trust, and staffing climate, both cohorts of Partnership schools are lower than
comparison schools in 2018-19 in particular.

TABLE 3

On school leadership, comparison schools are lower than Cohort 1 schools in 2018-19
and both cohorts in 2019-20. The school leadership measure needs to be interpreted
differently from the others because the question asks about teacher perceptions of
their school leader in the prior school year.? To that end, we highlight two caveats.
First, the 2018-19 measure applies to the 2017-18 school year (i.e., year 1 for Cohort 1
and the identification year for Cohort 2) and the 2019-20 measure applies to the 2018-
19 school year (i.e., year 2 for Cohort 1 and year 1 for Cohort 2). Second, the question
is posed only to returning teachers; as such, the measures may be subject to
survivorship bias. The school leadership score for Cohort 1 is higher than both Cohort
2 and the comparison schools in 2017-18. Cohort 2 is the lowest group in 2017-18, the
year the schools were identified for Partnership. Cohort 1 remains similar in 2018-19,
its second year of services, while Cohort 2 rebounds in its first year.

For the other four measures, the 2019-20 values show the descriptive change in these
climate measures during the intervention. We find that Cohort 2 in particular improves
from 2018-19 to 2019-20 on all five measures. Cohort 1, by comparison, remains
stable over each of the two years, though we note that we do not observe these
measures over the same relative time period. In particular, fall 2018 to fall 2019
roughly coincides with the first year of the intervention for Cohort 2 and the second
for Cohort 1. We cannot say from our data whether Cohort 1 made similar
improvements over the first year of their intervention. However, this year-to-year
difference in Cohort 2 does provide some evidence that some Partnership schools
improved on these measures of climate during the intervention period.

CITS findings

The CITS results are provided in Table 4, with math in Panel A and ELA in Panel B.
Each panel shows Cohort 1 in Columns 1-5 and Cohort 2 in Columns 6-10. The
estimates of interest are in the rows labeled Partnership 2017-18 x Low, Partnership
2017-18 x Mid, and Partnership x 2017-18 x High (Cohort 1 only), and Partnership
2018-19 x Low, Partnership 2018-19 x Mid, and Partnership 2018-19 x High (both
cohorts). These coefficient estimates represent the estimated effect of Partnership
for treated schools in the low, mid, and high terciles, respectively, relative to all
comparison schools in the observed year.

TABLE 4
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In Cohort 1in 2018-19, we find suggestive evidence of positive effects in math for the
high tercile schools in school safety and discipline, relational trust, and staffing climate.
Further, F-tests show that the coefficients on the high and low terciles in these three
models are significantly different from one another (p<0.05), providing evidence that
these dimensions of climate are important for school turnaround. We do not observe
the same patterns in 2017-18, though this may be unsurprising because the climate
constructs were measured in fall 2018 after the 2017-18 school year concluded. While
tercile groupings are moderately correlated from year to year (0.35 to 0.50 for the first
four measures and 0.28 to 0.40 for school leadership, which asks about the prior year
and is therefore less precise), noisier terciles will mask differences by true climate
levels. The implications of this imprecision will be greater in Cohort 1 because these
terciles include only nine schools each (Cohort 2 terciles, in contrast, contain 15-17
schools each, depending on the construct). As a result, any movement around the
margins of the tercile groupings will have a large impact on the treated group and the
resulting effect estimate for that group.

Cohort 2 shows clearer patterns, especially in math (Panel A). The most pronounced
pattern is that there are positive effects in math for the high tercile on each of the five
dimensions of climate. These positive effects range from 0.12 standard deviations
(SDU) for students in the high school leadership tercile schools to 0.17 SDUs for
students in the high school safety and discipline tercile schools. Estimated effects are
smaller in ELA, shown in Panel B, but are positive and significant for the high terciles
in relational trust, staffing climate, and school leadership.

By contrast, we do not detect effects for students in the low-tercile Cohort 2 schools
in any of the five climate dimensions. F-tests find that the low and high tercile
coefficients are significantly different from one another for academic climate, school
safety and discipline, relational trust, and staffing climate (p<0.01), and marginally
significant for school leadership (p<0.10).

Estimated effects for students in mid-tercile Cohort 2 schools are generally between
the low and high tercile estimates, with a positive and significant estimate in math for
students in mid-tercile school leadership schools. Figure 3 illustrates these patterns.
In Cohort 2 math in particular, the coefficient estimates follow an upward trend with
the lowest estimates for students in the low-tercile schools, higher and in some cases
positive and significant estimates for students in the mid-tercile schools, and the
strongest positive estimates for students in the high-tercile schools. In Cohort 1, we
see similar patterns for school safety and discipline, relational trust, and staffing
climate in 2018-19, the year these variables were measured.

FIGURE 3

Together, these results suggest that schools with stronger climate fared better than
schools with weaker climate. This relationship is strongest where we have more
precise climate measures (in the 2018-19 when we measure climate; in Cohort 2,
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which has larger terciles; and on the first four constructs, which we measure in the
survey year rather than asking retrospectively to returning teachers only as in the
case of school leadership).

Mediation Analysis

We turn next to results from the descriptive mediation analysis, beginning with Cohort
1 and then moving to Cohort 2. Table 5 provides the results for Cohort 1, with Panel A
showing path a and Panels B and C providing the estimates for paths b, ¢, and ¢’ for
math and ELA, respectively. The first-order requirement in mediation is that
Partnership has a relationship to the factor score itself. Therefore, the potential
mediators are those with significant effects on path a in Panel A. In Cohort 1, we find
that only two factors are potential mediators by conventional standards—relational
trust and school leadership. Specifically, being in a Partnership school is associated
with a 0.23 standard deviation (SDU) increase in relational trust a 0.27 SDU increase in
school leadership. We note that there is a substantively strong estimate, 0.21 SDU, on
academic climate as well.

To examine whether these mediate the relationship between Partnership and student
achievement, we turn to Panels B and C. The odd-numbered columns provide the
estimates for path ¢, or the direct (unmediated) relationship between Partnership and
student achievement within the sample of schools meeting minimum survey threshold
requirements for each construct. The even-numbered columns provide the estimate for
paths ¢’ (the coefficient on Partnership) and b (the coefficient on the climate factor
score). As expected, higher scores on each climate factor are associated with higher test
scores, shown by the positive and significant coefficients on each of the factor scores.

The extent to which the climate construct mediates the relationship between
Partnership and student achievement is represented in the difference between the ¢
and c¢’ estimates on Partnership. For example, the estimate on the ¢ path in the
relational trust model (Column 5) shows that that achievement is -0.062 SDU lower in
Partnership than non-Partnership schools. The estimate on the ¢’ path (Column 6)
shows that after controlling for relational trust, this relationship decreases by 35% to
0.085 SDU. This suggests that about 35% of the relationship between Partnership and
math achievement can be explained by the relational trust construct. A Chow test
shows that the difference between the ¢ and ¢’ coefficients is marginally significant
(p=0.080). Moving to the school leadership models, the coefficient estimate decreases
from -0.089 on ¢ to -0.106 on ¢, suggesting that 19% of the relationship between
Partnership and math achievement is explained by the school leadership construct
(Chow test p=0.077). While path a was not statistically significant by conventional
standards in the academic climate model, we also highlight that Panel B suggests
academic climate may also be a mediator, with the relationship moving from -0.058 (c)
to -0.078 (c¢’). Estimates on ELA, shown in Panel C, follow similar patterns to math but
are more muted.
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TABLE 5

Table 6 provides the same set of estimates for Cohort 2. Here, none of the path a
relationships are significant. While the insignificant estimates on path a rule out these
measures as formal mediators within the Baron & Kenny (1986) framework, the
positive and significant estimates on the factor score again show that these factors are
associated with higher test scores in the sample—they just do not mediate the
relationship between Partnership and test scores. Additionally, while the path a
relationships are not statistically significant, the math estimate in the relational trust
models does decrease from -0.029 in path c to -0.038 and marginally significant in path
¢’ and the ELA estimates follow similar though tempered patterns, providing some
additional suggestive evidence that relational trust may have mediated the
relationship between Partnership and student achievement in Cohort 2.

TABLE 6

DISCUSSION

We find that school climate appears to play a role in successful turnaround, though the
extent to which climate is a mediator versus a type of reform readiness is unclear. In
particular, our CITS analysis finds consistent evidence that students in Cohort 2 schools
with stronger academic climate, school safety, relational trust, staffing climate, and
school leadership fared better under Partnership than both their peers in near-selected
comparison schools and in schools with weaker climate measures. We find similar but
less precise patterns for school safety and discipline, relational trust, and staffing climate
in Cohort 1. We also find that relational trust and school leadership mediate the
relationship between Partnership and math achievement in Cohort 1.

There are some important limitations to these analyses. Ideally, we would like to
observe climate measures over time for all treated and comparison schools, which
would allow us to (a) estimate the effects of Partnership on climate, (b) examine the
extent to which schools with stronger climate at baseline fared better under
turnaround, and (c) estimate the extent to which climate formally mediated the effects
of Partnership on student achievement rather than just the relationship at one point
in time. However, due to the timing of the teacher survey, we only observe climate for
one year for which we have student outcomes—Year 2 for Cohort 1 and Year 1 for
Cohort 2. In our CITS analysis, we can therefore only estimate heterogeneous effects
based on a snapshot of each climate measure. We cannot isolate the effect of
Partnership on climate from the differential effects of Partnership for schools with
stronger or weaker climate at the time of identification. Similarly, the mediation
analysis draws on only one year of data. While we control for lagged test scores to
account for growth of individual students, we cannot estimate mediation effects that
control for pretreatment trends. The mediation analyses therefore need to be
interpreted as associational and not causal.
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Still, taken together, these two sets of estimates provide multifaceted context on the
role of school-level factors in successful turnaround. Future research can draw on these
results to design evaluations of turnaround reforms that account for measures such as
school leadership and school climate drawing, for example, on data from statewide
teacher working conditions surveys administered annually or biannually in some states
(e.g., Tennessee, North Carolina, Kentucky).

There are several policy implications. State turnaround policy under ESSA could
account for climate both in identification of and needs assessments in low-performing
schools. In particular, states are required to include some measure of school quality
and student success (SQSS) in their ESSA school performance index, which determines
the bottom 5% of schools that will be slated for turnaround. Many states use measures
related to chronic absenteeism, college readiness, and advanced course taking, but
they could consider adding available climate measures to their indices moving
forward. ESSA also calls for needs assessments in all low-performing schools. While
these needs assessments have historically focused on needs directly related to
student test scores, including explicit guidance for measuring school climate would
prompt state and local education agencies to address climate weaknesses as part of
the turnaround process. Finally, school turnaround is intended as a schoolwide
intervention aimed at transforming the processes and systems underlying low
performance. Turnaround policies, especially at the federal and state levels, often
focus on systems related to human resources and curriculum and instruction. Explicit
attention to interventions promoting positive school climate may help to engender the
system-level change necessary for successful turnaround.

ENDNOTES

' The survey questions about climate asked about the current year while the survey
questions about school leadership asked about the prior year. We can therefore also
examine school leadership as a mediator for the first year of Partnership for Cohort 1.
2 This decision was made because the survey was administered in the fall of each
school year, at which point teachers would have little information on which to assess
a principal who was new to the school.
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TABLES

Table 1. Baseline school-level characteristics by cohort and treatment condition

Panel A. Student level

M (2) (3 4) () (6) (7) (8)
Cohort 1 Cohort 1 Cohort 1 Restofstate Cohort2 Cohort 2 Cohort 2 Restof state
analytic comparison  2016-17 analytic comparison 2017-18
Economically 0.865 0.867 0.857 0.477 0.924 0.925 0.896 0.504
disadvantaged (0.341) (0.340) (0.350) (0.499) (0.265) (0.263) (0.306) (0.500)
English learner 0.025 0.027 0.131 0.064 0.087 0.083 0.154 0.065
(0.157) (0.161) (0.337) (0.245) (0.281) (0.275) (0.361) (0.246)
Special 0.155 0.157 0.130 0.119 0.148 0.151 0.128 0.120
education (0.362) (0.364) (0.336) (0.323) (0.355) (0.358) (0.334) (0.325)
White 0.044 0.047 0.185 0.688 0.076 0.064 0.160 0.701
(0.205) (0.211) (0.388) (0.463) (0.265) (0.245) (0.366) (0.458)
Black 0.890 0.883 0.615 0.153 0.786 0.806 0.650 0.136
(0.313) (0.322) (0.487) (0.360) (0.410) (0.396) (0.477) (0.343)
Hispanic or 0.036 0.038 0.148 0.078 0.097 0.098 0.147 0.078
Latinx (0.186) (0.192) (0.355) (0.268) (0.297) (0.297) (0.354) (0.268)
Asian, multiple 0.031 0.033 0.053 0.081 0.040 0.033 0.043 0.085
races, or other (0.172) (0.178) (0.223) (0.272) (0.196) (0.178) (0.202) (0.278)
Math score -1.160 -1.151 -0.817 0.031 -1.057 -1.095 -0.834 0.063
(0.775) (0.779) (0.849) (0.990) (0.761) (0.753) (0.814) (0.981)
ELA score -1.103 -1.100 -0.719 0.028 -0.964 -0.999 -0.740 0.056
(0.797) (0.808) (0.902) (0.991) (0.755) (0.739) (0.832) (0.987)
Observations 5,565 4,955 12,646 526,833 13,417 9,699 21,706 507,166

26 |Page



Panel B. School level

The Role of School Climate in School Turnaround | July 2023

(M (2) (3 (4) () (6) (7) (8)
Cohort 1 Cohort 1 Cohort 1 Restofstate Cohort2 Cohort 2 Cohort 2 Restof state
analytic comparison 2016-17 analytic comparison 2017-18
Economically 0.874 0.875 0.839 0.536 0.925 0.927 0.884 0.564
disadvantaged (0.068) (0.067) (0.155) (0.256) (0.061) (0.037) (0.113) (0.246)
English learner 0.026 0.028 0.112 0.069 0.070 0.073 0.104 0.069
(0.068) (0.074) (0.218) (0.136) (0.147) (0.149) (0.217) (0.133)
Special 0.175 0.169 0.153 0.163 0.165 0.178 0.145 0.165
education (0.055) (0.054) (0.058) (0.147) (0.047) (0.050) (0.084) (0.149)
White 0.041 0.046 0.218 0.676 0.091 0.079 0.256 0.695
(0.062) (0.067) (0.272) (0.292) (0.143) (0.106) (0.305) (0.272)
Black 0.882 0.869 0.592 0.166 0.788 0.810 0.595 0.141
(0.155) (0.168) (0.343) (0.269) (0.250) (0.228) (0.365) (0.238)
Hispanic or 0.043 0.048 0.131 0.077 0.075 0.073 0.098 0.078
Latinx (0.080) (0.087) (0.221) (0.113) (0.154) (0.168) (0.185) (0.110)
Asian, multiple 0.034 0.037 0.059 0.081 0.045 0.038 0.050 0.086
races, or other (0.041) (0.044) (0.052) (0.088) (0.057) (0.046) (0.056) (0.092)
Math score -1.267 -1.325 -0.928 -0.059 -0.947 -0.972 -0.709 -0.027
(0.518) (0.518) (0.954) (1.001) (0.768) (0.804) (0.850) (0.971)
ELA score -1.153 -1.192 -0.726 -0.053 -1.003 -0.976 -0.675 -0.011
(0.665) (0.664) (0.879) (1.013) (0.718) (0.745) (0.862) (0.997)
Enrollment 493.7 522.8 471.7 417.5 411.5 467.5 386.8 422.9
(144.8) (138.4) (440.6) (235.0) (206.6) (212.7) (229.4) (241.4)
Observations 24 20 63 2,340 73 43 115 2,200

Note: Panel A provides student-level means and Panel B provides school-level means. Standard deviations in parentheses. Values based on
identification year, which is 2016-17 for Cohort 1 and 2017-18 for Cohort 2. Sample restricted to students in grades 4-8.
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Table 2. Factor loadings
Panel A. Academic climate

Factor loading

Y (unigueness)

Grade school: Professional 0.708 0.499
development and support for

teachers

Grade school: Curriculum 0.763 0.417
Grade school: Academic 0.840 0.294
achievement

Grade school: Literacy practice and 0.836 0.302
instruction

Grade school: Ability to support 0.743 0.448
student subgroups

Grade school: Ability to meet 0.755 0.431
academic needs

N 4,176

a 0.864

Panel B. School safety and discipline

Factor loading

U (uniqueness)

Agree: Safe and orderly 0.863 0.256
environment

Agree: Student fights are frequent (r) 0.610 0.627
Agree: Administrators consistently 0.746 0.444
enforce behavioral standards

Agree: Students listen to staff 0.739 0.454
Grade school: Student discipline 0.799 0.362
Agree: Teachers effectively manage 0.750 0.438
student behavior

Agree: School meets students 0.761 0.421
social-emotional needs

N 4,461

a 0.869
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Panel C. Relational trust

Factor loading U (uniqueness)
Agree: Teachers have high expectations for students 0.803 0.356
Agree: Staff works to build relationships with parents 0.722 0.479
Agree: Most of my colleagues share my beliefs about 0.595 0.647
the central mission of school
Agree: Teachers have strong rapport with students 0.751 0.436
Agree: Students enthusiastic to come to school 0.625 0.609
Agree: Teachers consistently enforce behavioral 0.735 0.460
standards
N 4,557
a 0.794
Panel D. Staffing climate
Factor loading Y (unigueness)
Agree: There is a high degree of staff turnover 0.774 0.401
Grade school: Teacher retention 0.924 0.145
Grade school: Staff retention 0.916 0.161
Grade school: Teacher attendance 0.617 0.619
N 4,127
a 0.833
Panel E. School leadership
Factor U (uniqueness)
loading
Work with staff to meet curriculum standards 0.897 0.195
Communicate central mission of the school 0.891 0.207
Use evidence to make data-driven decisions 0.895 0.199
Establish clear discipline policies 0.828 0.314
Work with community partners 0.866 0.251
Facilitate and encourage teacher PD 0.881 0.224
Encourage parental engagement 0.861 0.259
Communicate strategies and goals with teachers 0.909 0.174
N 3,908
a 0.957

NOTE: Factor loadings from principal factors analysis. In Panels A through D, items prefixed with
“Grade school” come from the question, “We are interested in how well you believe your school is
implementing activities in the following areas. Please give your school a grade, from A (high) to F (low)
in each of the following areas.” Items prefixed with “Agree” are from the question, “Please indicate the
extent to which you agree or disagree with the following statements about your school.” Response
options were strongly disagree, disagree, neither agree nor disagree, agree, and strongly agree. All
items in Panel D come from the question, “Indicate how effectively your principal or school leader
performed each of the following.” Response options were not at all effectively, slightly effectively,
somewhat effectively, very effectively, and extremely effectively. Response options coded as 1-5, with
1 representing the lowest response (i.e., F, strongly disagree, not at all effectively) and 5 the highest.
Items denoted with “(r)” were reverse-coded.
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Table 3. Factor descriptive statistics by treatment condition

2018-19 2019-20

Cohort 1 Cohort 2 Comparison Total Cohort 1 Cohort 2 Comparison Total
Academic -0.043 -0.257 -0.035 -0.095 -0.047 0.004 0.049 0.025
climate (0.548) (0.642) (0.635) (0.629) (0.430) (0.575) (0.655) (0.610)
School  safety -0.166 -0.218 0.079 -0.036 -0.187 0.055 0.077 0.039
and discipline (0.520) (0.625) (0.763) (0.707) (0.464) (0.670) (0.740) (0.697)
Relational trust ~ -0.095 -0.149 0.037 -0.032 -0.111 0.046 0.100 0.060

(0.565) (0.472) (0.623) (0.581) (0.397) (0.556) (0.563) (0.546)
Staffing climate  -0.206 -0.218 0.160 0.005 -0.172 -0.045 0.152 0.059

(0.539) (0.611) (0.768) (0.719) (0.586) (0.550) (0.751) (0.691)
School 0.205 -0.068 -0.055 -0.019 0.214 0.159 -0.085 0.011
leadership (0.608) (0.659) (0.600) (0.621) (0.406) (0.526) (0.650) (0.607)

Note: School-level means with standard deviations in parentheses. Sample limited to those schools that meet minimum participation thresholds in

each

" Question items ask about the previous school year. 2018-19 statistics therefore apply to 2017-18 while 2019-20 statistics apply to 2018-19.
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Panel A. Math
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(M (2) 3) 4 (5) (6) (7) (8) 9) (10)
Cohort 1 Cohort 2
Academic  School Relational Staffing Leadership Academic  School Relational Staffing Leadership

climate safety trust climate climate safety trust climate
Partnership x Year  -0.018 -0.018 -0.018 -0.017 -0.018 -0.011 -0.011 -0.011 -0.011 -0.011

(0.016) (0.015) (0.015) (0.015) (0.016) (0.007) (0.007) (0.007) (0.007) (0.007)
Partnership 0.087+ 0.106+ 0.084+ 0.047 0.101+
2017-18 x Low (0.052) (0.054) (0.046) (0.071) (0.055) a a a a a
Partnership 0.065 0.087+ 0.095 0.116** 0.168*
2017-18 x Mid (0.067) (0.050) (0.064) (0.044) (0.084) a a a a a
Partnership 0.084 0.040 0.065 0.069 0.020
2017-18 x High (0.068) (0.089) (0.071) (0.075) (0.060) a a a a a
Partnership 0.063 0.003 -0.019 -0.006 0.079 0.015 0.021 0.012 0.035 0.043
2018-19 x Low (0.091) (0.053) (0.060) (0.080) (0.085) (0.032) (0.029) (0.039) (0.031) (0.034)
Partnership 0.033 0.094 0.054 0.057 0.014 0.044 0.048 0.060+ 0.064+ 0.080*
2018-19 x Mid (0.068) (0.070) (0.067) (0.060) (0.056) (0.032) (0.033) (0.032) (0.037) (0.035)
Partnership 0.098 0.108 0.130+ 0.119+ 0.087 0.138***  (0.168*** (0.137*** (0.138***  (.117**
2018-19 x High (0.064) (0.074) (0.066) (0.070) (0.068) (0.037) (0.032) (0.033) (0.032) (0.036)
Constant -0.281 -0.253 -0.208 -0.149 -0.269 -0.300 -0.312 -0.324 -0.308 -0.288

(0.284) (0.287) (0.298) (0.286) (0.266) (0.293) (0.292) (0.292) (0.295) (0.295)
N 100,480 100,480 100,480 100,480 100,480 185594 185594 185594 185594 185,594
R? 0.519 0.519 0.519 0.519 0.519 0.485 0.485 0.485 0.484 0.484
Within R? 0.447 0.447 0.447 0.447 0.447 0.452 0.452 0.452 0.452 0.452
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Panel B. ELA
(1) 2) 3) (4) (5) (6) (7) ) 9) (10)
Cohort 1 Cohort 2
Academic  School Relational Staffing Leadership Academic  School Relational Staffing Leadership

climate safety trust climate climate safety trust climate
Partnership x  -0.004 -0.004 -0.004 -0.004 -0.004 -0.000 -0.000 0.000 -0.000 -0.000
Year (0.014) (0.014) (0.014) (0.014) (0.014) (0.006) (0.006) (0.006) (0.006) (0.006)
Partnership 0.077+ 0.107* 0.106* 0.094 0.048
2017-18 x Low (0.043) (0.052) (0.053) (0.059) (0.036) a a a a a
Partnership 0.145%* 0.062 0.077 0.095+ 0.190***
2017-18 x Mid (0.047) (0.051) (0.057) (0.051) (0.045) a a a a a
Partnership 0.037 0.068 0.062 0.057 0.057
2017-18 x High (0.050) (0.059) (0.051) (0.050) (0.052) a a a a a
Partnership 0.072 0.053 0.033 0.048 0.070 0.048 0.046 0.013 0.018 -0.021
2018-19 x Low (0.080) (0.060) (0.060) (0.067) (0.072) (0.039) (0.033) (0.040) (0.033) (0.030)
Partnership 0.060 0.049 0.069 0.047 0.060 -0.020 0.014 -0.016 -0.002 0.048
2018-19 x Mid (0.058) (0.061) (0.058) (0.063) (0.058) (0.032) (0.041) (0.029) (0.044) (0.041)
Partnership 0.049 0.076 0.068 0.073 0.049 0.044 0.017 0.079* 0.066* 0.059*
2018-19 x High (0.061) (0.077) (0.066) (0.063) (0.061) (0.035) (0.029) (0.033) (0.026) (0.029)
Constant -0.536+ -0.546+ -0.553+ -0.548+ -0.530+ -0.558+ -0.557+ -0.552+ -0.555+ -0.525

(0.280) (0.277) (0.288) (0.289) (0.279) (0.319) (0.325) (0.316) (0.319) (0.318)
N 100,667 100,667 100,667 100,667 100,667 185975 185975 185975 185975 185,975
R2 0.538 0.538 0.538 0.538 0.538 0.508 0.508 0.508 0.508 0.508
Within R? 0.474 0.474 0.474 0.474 0.474 0.477 0.476 0.477 0.477 0.477

Note: Estimates from comparative interrupted time series models with heterogeneous effects estimated in treated years only. All models include
lagged test score, year fixed effects, grade fixed effects, baseline school covariates interacted with a linear time trend, and student covariates. School
covariates include share of students who were economically disadvantaged, special education, English learners, race/ethnicity (Black, Hispanic or
Latinx, Asian/other/multiple races, with White as the reference category), and logged school enrollment. Student covariates include indicators for
race/ethnicity (Black, Asian, Hispanic, and other race, with White as the reference category) female, economically disadvantaged, and special
education. Robust standard errors clustered at the school level in parentheses.

a2017-18 is a pre-intervention year for Cohort 2 and therefore included as part of the linear pretreatment trend.

+p<0.10, * p<0.05, ** p<0.01, *** p<0.001
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Table 5. Mediated results, grades 4-8 student achievement, Cohort 1
Panel A. Path A

(1) (2) 3) (4) (3)

Academic climate School safety Relational trust Staffing climate Leadership
Partnership 0.209 0.034 0.225+ -0.030 0.273*
(0.139) (0.142) (0.134) (0.142) (0.136)
N 26,487 26,870 27,382 26,926 27,115
R? 0.235 0.317 0.251 0.363 0.199
Panel B. Math
Academic climate School safety Relational trust Staffing climate Leadership
(1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
C c C c C c C c C c
Partnership  -0.058+  -0.078% -0.063+ -0.067* -0.062+ -0.085%*  -0.064+  -0.062*  -0.089**  -0.106%**
(0.035) (0.033) (0.034) (0.030) (0.033) (0.030) (0.034) (0.031) (0.033) (0.031)
Factor score 0.098*** 0.097*** 0.105%** 0.084*** 0.062**
(path b) (0.018) (0.018) (0.020) (0.019) (0.020)
N 26,487 26,487 26,870 26,870 27,382 27,382 26,926 26,926 27,115 27,115
R2 0.621 0.625 0.620 0.623 0.619 0.622 0.621 0.623 0.665 0.666
Panel C. ELA
Academic climate School safety Relational trust Staffing climate Leadership
(1 (2) 3) (4) (5) (6) (7) (8) 9) (10)
C c C c C c C c C c
Partnership ~ -0.033 -0.050 -0.044 -0.046 -0.043 -0.065* -0.044 -0.042 -0.053+ -0.066*
(0.033) (0.031) (0.032) (0.030) (0.032) (0.030) (0.033) (0.031) (0.032) (0.031)
Factor score 0.078*** 0.080*** 0.101*** 0.074*** 0.048**
(path b) (0.017) (0.019) (0.020) (0.019) (0.017)
N 26,487 26,487 26,870 26,870 27,382 27,382 26,926 26,926 27,115 27,115
R? 0.609 0.612 0.610 0.612 0.609 0.612 0.610 0.612 0.644 0.645

Note: Ns vary slightly by construct because we retain students in all schools meeting minimum threshold requirements for a given construct.
Standard errors in parentheses. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001
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Table 6. Mediated results, grades 4-8 student achievement, Cohort 2
Panel A. Path A

(1) (2) 3) (4) (3)

Academic climate School safety Relational trust Staffing climate Leadership
Partnership 0.069 -0.031 0.086 -0.198 0.062
(0.116) (0.120) (0.098) (0.123) (0.124)
N 33,399 33,379 34,169 33,250 32,085
R? 0.185 0.283 0.256 0.322 0.157
Panel B. Math
Academic climate School safety Relational trust Staffing climate Leadership
(1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
C c C c C c C c C c
Partnership  -0.028 -0.035 -0.036 -0.033 -0.029 -0.038+ -0.035 -0.017 -0.027 -0.031
(0.024) (0.022) (0.025) (0.022) (0.024) (0.023) (0.025) (0.023) (0.025) (0.023)
Factor score 0.104*** 0.100*** 0.100%** 0.092%** 0.057**
(path b) (0.016) (0.015) (0.019) (0.016) (0.019)
N 33,399 33,399 33,379 33,379 34,169 34,169 33,250 33,250 32,085 32,085
R2 0.595 0.599 0.595 0.599 0.595 0.598 0.597 0.601 0.646 0.647
Panel C. ELA
Academic climate School safety Relational trust Staffing climate Leadership
(1 (2) 3) (4) (5) (6) (7) (8) 9) (10)
C c C c C c C c C c
Partnership ~ -0.030 -0.034 -0.034 -0.031 -0.030 -0.038+ -0.031 -0.017 -0.033 -0.036
(0.023) (0.022) (0.023) (0.022) (0.023) (0.022) (0.023) (0.023) (0.023) (0.022)
Factor score 0.063*** 0.070*** 0.098*** 0.071*** 0.048**
(path b) (0.016) (0.016) (0.020) (0.016) (0.016)
N 33,399 33,399 33,379 33,379 34,169 34,169 33,250 33,250 32,085 32,085
R? 0.590 0.591 0.590 0.592 0.590 0.593 0.591 0.594 0.629 0.630

Note: Ns vary slightly by construct because we retain students in all schools meeting minimum threshold requirements for a given construct.
Standard errors in parentheses. + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

34| Page



The Role of School Climate in School Turnaround | July 2023

FIGURES

Figure 1. Partnership theory of change
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Figure 2. Mediation model
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Figure 3. CITS estimates by climate tercile
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Third Panel
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Fifth Panel
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SUPPLEMENTAL TABLES

Table A-1. Baseline descriptive statistics by factor terciles

Panel A. Academic climate

Cohort Cohort

1 2

Low Mid High Missing Low Mid High Missing
Black 0.900 0.928 0.832 0.951 0.820 0.786 0.866  0.781

(0.162) (0.141) (0.174) (0.030) (0.199) (0.226) (0.241) (0.277)
Hispanic 0.047 0.028 0.074 0.018 0.065 0.069 0.075 0.079

(0.117) (0.053) (0.098) (0.009) (0.104) (0.168) (0.196) (0.133)
Economically 0.877 0.926 0.928 0.895 0.917 0.939 0.915 0.923
disadvantaged (0.043) (0.022) (0.026) (0.040) (0.053) (0.039) (0.054) (0.079)
English 0.031 0.005 0.048 0.012 0.046 0.066 0.077 0.042
learner (0.074) (0.004) (0.084) (0.011) (0.082) (0.136) (0.170) (0.095)
Special 0.179 0.216  0.171 0.225 0.200  0.201 0.163 0.160
education (0.036) (0.107) (0.047) (0.150) (0.073) (0.042) (0.055) (0.046)
Math 3-8 -1.197  -1.119  -1.042 -1.184 -1.174 -1.031 -0906 -1.001

(0.210) (0.307) (0.254) (0.230) (0.179) (0.123) (0.183) (0.240)
ELA 3-8 -1.104 -1.005 -0.971 -1.083 -1.051 -0.932 -0.906 -0.886

(0.247) (0.151) (0.218) (0.272) (0.137) (0.137) (0.141) (0.229)
Observations 9 9 9 7 15 16 17 31
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Cohort Cohort

1 2

Low Mid High Missing Low Mid High Missing
Black 0.855 0.897 0.908  0.951 0.788 0.803 0.878 0.781

(0.195) (0.133) (0.157) (0.030) (0.236) (0.206) (0.226) (0.277)
Hispanic 0.065 0.037 0.047 0.018 0.075 0.076 0.060 0.079

(0.122) (0.050) (0.097) (0.009) (0.173) (0.129) (0.180) (0.133)
Economically  0.884 0929 0.918 0.895 0.924 0.925 0.922 0.923
disadvantaged (0.047) (0.031) (0.023) (0.040) (0.053) (0.053) (0.044) (0.079)
English 0.030 0.018 0.035 0.012 0.057 0.055 0.078  0.042
learner (0.075) (0.025) (0.086) (0.011) (0.133) (0.099) (0.167) (0.095)
Special 0.192  0.173  0.201 0.225 0.209 0.196 0.159  0.160
education (0.043) (0.055) (0.104) (0.150) (0.063) (0.045) (0.061) (0.046)
Math 3-8 -1.049 -1.098 -1.136 -1.184  -1.121 -1.054 -0.902 -1.001

(0.318) (0.236) (0.268) (0.230) (0.153) (0.211) (0.143) (0.240)
ELA 3-8 -0.998 -0.976 -1.053 -1.083 -1.025 -0.928 -0.915 -0.886

(0.250) (0.224) (0.161) (0.272) (0.125) (0.182) (0.114) (0.229)
Observations 9 9 9 7 15 16 17 31
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Panel C. Relational trust

Cohort Cohort

1 2

Low Mid High Missing Low Mid High Missing
Black 0.890 0.867 0.903  0.951 0.827 0.814 0.833 0.781

(0.158) (0.179) (0.154) (0.030) (0.169) (0.258) (0.238) (0.277)
Hispanic 0.051 0.049 0.049 0.018 0.037 0.107 0.063  0.079

(0.116) (0.067) (0.096) (0.009) (0.051) (0.202) (0.177) (0.133)
Economically ~ 0.883  0.921 0.927  0.895 0.938 0.900 0.933 0.923
disadvantaged (0.050) (0.026) (0.019) (0.040) (0.053) (0.046) (0.042) (0.079)
English 0.032 0.016 0.035 0.012 0.028 0.080 0.079  0.042
learner (0.074) (0.026) (0.086) (0.011) (0.031) (0.155) (0.166) (0.095)
Special 0.188 0.215 0.164  0.225 0.201 0.191  0.172  0.160
education (0.046) (0.097) (0.056) (0.150) (0.057) (0.072) (0.047) (0.046)
Math 3-8 -1.113  -1.066 -1.115  -1.184  -1.174 -1.005 -0.935 -1.001

(0.167) (0.361) (0.236) (0.230) (0.170) (0.156) (0.179) (0.240)
ELA 3-8 -1.012  -0.990 -1.022 -1.083 -1.057 -0.980 -0.864 -0.886

(0.201) (0.283) (0.159) (0.272) (0.126) (0.139) (0.119) (0.229)
Observations 9 9 9 7 15 16 17 31
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Cohort Cohort

1 2

Low Mid High Missing Low Mid High Missing
Black 0.808 0.902 0.950  0.951 0.820 0.771  0.880 0.781

(0.201) (0.151) (0.083) (0.030) (0.241) (0.245) (0.175) (0.277)
Hispanic 0.092  0.041 0.017 0.018 0.078 0.113  0.022  0.079

(0.118) (0.097) (0.023) (0.009) (0.174) (0.212) (0.040) (0.133)
Economically  0.909 0.898 0.925 0.895 0.911 0.925 0.933 0.923
disadvantaged (0.047) (0.041) (0.024) (0.040) (0.049) (0.051) (0.047) (0.079)
English 0.039 0.037 0.007 0.012 0.058 0.104  0.031 0.042
learner (0.076) (0.085) (0.009) (0.011) (0.133) (0.172) (0.082) (0.095)
Special 0.169 0.233 0.165 0.225 0.212 0.210 0.144  0.160
education (0.040) (0.090) (0.055) (0.150) (0.060) (0.039) (0.053) (0.046)
Math 3-8 -1.009 -1.044 -1.201 -1.184  -1.147 -0.991 -0.949 -1.001

(0.315) (0.199) (0.235) (0.230) (0.162) (0.183) (0.183) (0.240)
ELA 3-8 -0.929 -0.966 -1.098 -1.083 -1.033 -0.923 -0.921 -0.886

(0.211) (0.199) (0.184) (0.272) (0.152) (0.148) (0.128) (0.229)
Observations 9 9 9 7 15 16 17 31
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Panel E. School leadership

Cohort Cohort

1 2

Low Mid High Missing Low Mid High Missing
Black 0.889 0935 0.836  0.951 0.784 0.831 0.859 0.781

(0.158) (0.141) (0.177) (0.030) (0.235) (0.231) (0.204) (0.277)

Hispanic 0.052 0.024 0.073 0.018 0.106  0.063  0.041 0.079
(0.115) (0.053) (0.099) (0.009) (0.199) (0.168) (0.097) (0.133)

Economically 0.893 0.905 0.933 0.895 0918 0928 0.924 0.923
disadvantaged (0.052) (0.024) (0.025) (0.040) (0.046) (0.050) (0.054) (0.079)

English 0.031 0.004 0.048 0.012 0.094 0.046  0.051 0.042
learner (0.074) (0.005) (0.085) (0.011) (0.161) (0.129) (0.111) (0.095)
Special 0.168 0.235 0.164  0.225 0.183  0.197  0.181 0.160
education (0.026) (0.089) (0.062) (0.150) (0.053) (0.060) (0.067) (0.046)
Math 3-8 -1.186 -1.050 -1.063 -1.184  -1.021 -1.051 -0.991 -1.001

(0.208) (0.351) (0.259) (0.230) (0.138) (0.221) (0.209) (0.240)

ELA 3-8 -1.103  -1.004 -0.950 -1.083 -0.952 -0.965 -0.944 -0.886
(0.232) (0.202) (0.178) (0.272) (0.141) (0.168) (0.145) (0.229)

Observations 9 9 9 7 16 16 16 31

School-level means with standard deviations in parentheses. Missing values indicate no schools with
the listed measure in a particular quantile. Values based on identification year, which is 2016-17 for
Cohort 1 and 2017-18 for Cohort 2.
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