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Abstract

This study examined the relationships between school-level school climate and race differences in
student grades, accounting for school sociodemographic composition. We found that schools with
more positive school climates had smaller race differences in student self-reported grades. The
moderating effect of school climate remained after accounting for the sociodemographic
composition of the school and students’ own perceptions of climate at their school. This
moderating effect was confounded by school grade band (i.e., elementary, middle, or high) since
perception of positive school climate was lower in middle and high schools than in elementary
schools. Despite the difficulty of disentangling school climate from grade band, the findings
suggest school improvement strategies focused on school climate may promote racial equity in
academic outcomes. School practitioners’ efforts to improve the school climate may also
contribute to racial equity in academics.
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Students of color, and in particular Black students, have been receiving an unequal education

since schools were integrated following Brown v. Board of Education in 1954 (Lee, 2002;
Love, 2004). The structural and institutional inequalities experienced by students of color
are embodied in the existence of significant racial differences in academic outcomes (Carter
et al., 2016; Ladson-Billings, 2006; Lee, 2002). Ladson-Billings (2006) suggests that the
achievement gap is a problematic understanding of racial differences in achievement, but
that the “education debt” is a more apt concept to capture the sociopolitical, historical,
economic drivers of student difference accumulated over time, which have led to a debt

owed to students of color. Most student groups of color, with the exception of some students

of Asian descent, have consistently had less academic success compared to White students,
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and these differences, particularly for Black compared to White students, appear to grow
larger as students grow older (Reardon et al., 2015). Given the existence of the education
debt, it is critical that researchers identify malleable aspects of schools that can be altered to
contribute to racial equity in academic outcomes and that existing school efforts be
examined for their potential contribution to racial (in)equity. Focusing on structural and
systemic factors rather than student characteristics avoids the deficit narratives too often
used to label students of color.

School climate, the collective social environment of schools, is an actionable intervention
target known to be associated with students’ academic achievement (Berkowitz et al., 2016;
Kwong & Davis, 2015; Voight, & Hanson, 2017; Wang & Degol, 2016). In schools where
students feel safe and supported by their teachers and peers, they are more apt to stay on task
and be motivated to learn. However, little is known about the extent to which school climate
promotes racial equity in academic outcomes. Since schools vary in the magnitude of race
differences in academic outcomes, school climate is a potential characteristic of schools that
can explain between-school variation in the size of race differences in academic success.
This exploratory study aimed to further understand the variation by race in the relationship
between school climate and self-reported grades, a measure of academic outcomes and how
these relationships manifest across school levels (i.e., elementary, middle, high school) in a
large school district in the pacific northwest (PNWS). Our investigation also acknowledges
the importance of the context of schools, in particular the structural factors of the level of
school poverty and racial composition of the schools. These structural factors are known to
be associated with school climate and academic outcomes (Berkowitz et al., 2016). Through
these analyses, we hope to learn whether school climate is a potential mechanism to promote
racial equity in academic success, accounting for school poverty, racial compaosition and
school level (elementary, middle or high school).

Race and Academic Success in Schools

We frame race differences in academic outcomes as evidence of the education debt (Ladson-
Billings, 2006), which recognizes the race differences as the result of longstanding structural
and institutional inequality in the education of students of color. In the United States
academic success is generally racially patterned, with the except of students of east Asian
descent, students of color receive lower scores across measures of achievement: from
standardized test scores to high school graduation rates and grade point averages (GPA; Kao
& Thompson, 2003). Evidence for race differences in achievement emerges as young as
three years old, and some of these differences have been found to grow larger at higher grade
levels (Burchinal et al., 2011 Reardon et al., 2015). It is critical to point out that the reasons
for these differences are not due to student deficit, rather, are due to systemic racism and
structural barriers. Students of color are subject to higher rates of exclusionary discipline,
attend lower resourced schools on average, are systematically tracked into special education
and away from advance learning opportunities (Carter, et al., 2016). We refer to students of
color collectively to recognize the different school experiences of all racial groups compared
to White students that result from racism’s adverse effects in schools. However, we
recognize that students of color are by no means a monolith and there is more variation
within racial groups than between (Betancourt & Lopez, 1993).
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Students are differentially racialized, and therefore have very different experiences based on
their race, and as such, we observe racial differences in academic outcomes. Based on data
from the National Education Longitudinal Study (NELS) Asian students had an average
GPA of 3.24, White students 2.96, Hispanic students 2.74, and Black students 2.73 (Kao &
Thompson, 2003). Data from the ECLS-K show race differences in standardized
achievement scores present when student start kindergarten and larger differences by the
time students reach 5! grade. By 8! grade the differences between racial groups of students
stabilize, with Black students generally receiving scores at about one standard deviation
below White students (Reardon et al., 2015). Less is known about racial differences in
academic success for Latinx students as they progress through school. Evidence available
from the ECLS-K data at the elementary school level suggests that the gap between Latinx
and White students is narrow through elementary school, but evidence is inconclusive about
the size of the racial differences in secondary school. Within the Latinx population of
students, academic performance is known to vary based on factors such as ethnicity,
language, context of immigration, and acculturation, and because of this heterogeneity,
studies are inconsistent as to the size and trajectory of differences in academic success
(Reardon et al., 2015). Similar to Latinx students, Asian students are another highly
heterogeneous group whose achievement is also intertwined with issues of ethnicity and
language. When grouped together, Asian and Pacific Islander students tend to do better than
White students on most markers of achievement and do increasingly better as students
progress through school (Kao & Thompson, 2003; Reardon et al., 2015). Asian and Pacific
Islander students’ achievement is often reported together, though studies where 13 different
Asian ethnicities were disaggregated found significant differences in achievement among
different ethnic groups (Pang et al., 2011). The research on Native American students is
sparse, but data available from the sample of 300 students who identify as Native American
in ECLS-K shows that Native American students perform lower than all other racial groups
on average, but that the difference in achievement lessens as students progress through
school (Demmert, et al., 2006).

School Climate

School climate refers to the social environment at school and how students experience
school (Wang & Degol, 2016). School climate is defined as the collective experiences of
students at school related to students’ relationships with teachers and their peers, their sense
of physical and emotional safety, their sense of belonging or connectedness to the school,
and their perceived quality of teacher instruction (Cohen et al., 2009; Thapa, et al., 2013;
Wang & Degol, 2016). Positive school climate serves as an important foundation for
learning, since students who are in fear or under stress do not learn as well, and students
with positive relationships who look forward to attending school are more successful (Cohen
et al., 2009; Garibaldi et al., 2015; Wang & Degol, 2016).

Many studies have demonstrated that students’ individual perceptions of school climate are
related to academic outcomes, and that measures of school climate aggregated to the school
level are also related to individual students’ academic success. Wang and Degol (2016)
reviewed evidence for how different domains of school climate are related to academic
success of students. These authors organized school climate literature into academic climate,
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community, safety, and institutional environment factors. They found that schools with
positive academic environments characterized by high standards, effective leaders, and a
commitment to student mastery also have more academically successful students. Similar to
the community domain, positive relationships between students and teachers, parental
community, and a high regard for diversity are also known to increase student academic
success (Thapa et al., 2013; Wang & Degol, 2016).

There is empirical support for the relationship between academic success and school
climate. For example, Voight and Hanson (2017) found that middle schools where students
perceived more positive climate also had higher English and Math performance in 7t grade.
Kwong and Davis (2015) found that positive school climate was associated with academic
success, as students performed better on reading tests in schools with a more positive school
climate. These authors also examined student-level perception of school climate and found
that it was associated with improved academic performance on standardized test scores
(Kwong and Davis, 2015). Voight and colleagues (2015) examined within-school racial
disparities in perceptions of school climate and how these gaps were associated with race
differences in achievement. They found that schools with higher proportions of students in
poverty had smaller Black-White gaps in students’ perception of safety and connectedness.
They also found that racial gaps in students’ perceptions of climate within schools were
linked with racial differences in student academic performance for Black and Hispanic
students compared to White students (Moight et al., 2015).

In their study of 53,946 fifth and eighth grade Israeli students, Berkowitz and colleagues
(2015) found that school climate was associated with performance on standardized test
scores. Further, school climate moderated the relationship between student socioeconomic
status and academic achievement such that the gap between students with low and high
socioeconomic status was smaller in positive climate schools. As such, school climate is
thought to buffer the negative effects that living in poverty has on students’ academic
success. In a review of 78 studies, Berkowitz and colleagues (2016) found that school
climate can diminish the negative effect that students’ low socioeconomic status has on
academic outcomes. All but one study found school climate to be positively associated with
academic outcomes, and 84% of studies included in the review found that a positive school
climate reduced the gap between low and high-income students on academic outcomes
(Berkowitz et al., 2016). These findings indicating the importance of climate are promising
for the present investigation of whether climate might have a compensatory effect on race
differences in academic outcomes as well, since structural forces (i.e. systemic racism,
segregation, etc.) have created a social gradient whereby race and socioeconomic status are
highly correlated.

of School Climate as Students Progress Through School

It is important to examine school climate in the context of development and whether
students’ perceptions of school climate change as they move from elementary to high school
(Wang & Degol, 2016). Most research is cross-sectional and focused on a single
developmental time point. Cross-sectional studies in elementary school demonstrate the
relationship between academic success and school climate in younger students. For example,
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Brookover and colleagues (1978) studied 4t and 5t graders from 68 elementary schools and
found that school climate was associated with mean school achievement after controlling for
school socioeconomic status and racial composition. Similarly, in a sample of 1,535 5t
grade students from 50 schools, Wang and colleagues (2014) found that a one unit increase
in average school climate score was associated with almost a whole grade point increase in
GPA.

The transition from elementary to middle school corresponds with significant changes in
students’ physical and social development and increasing rigor in academic expectations
(Wang & Eccles, 2011). During this transition, students learn to be more autonomous, and
social acceptance is increasingly important (Voight & Hanson, 2017). The transition from
elementary to middle school corresponds to a decrease in grades (Schwerdt & West, 2012;
Seidman et al., 1994), as well as to a decrease in students’ perceptions of climate in middle
school (Kim et al., 2014). Researchers have suggested that discrepancies between school
environments and students’ developmental needs are related to the decline in school
engagement and, relatedly, perceptions of school climate (Wang & Eccles, 2011; Wang &
Degol, 2016).

Many studies have focused on middle school specifically, or trajectories of school climate
throughout secondary school, as students’ perceptions of school climate are known to
decrease over this developmental time period (Seidman et al., 1994; Wang & Dishion, 2012;
Wang et al., 2010, Wang & Degol, 2016). Wang and colleagues (2010) found that over the
course of middle school, the proportion of students who perceived their school to have a
positive climate decreased. In addition, students who perceived better school climate also
had a lower probability of having behavior problems. In another model of school climate
trajectories, Way and colleagues (2007) found that student perceptions of school climate
decreased throughout middle school, and these declines were associated with increases in
behavioral and psychological problems. Further, these authors tested the direction of effect
and found that school climate largely influenced behavioral adjustment rather than the
reverse.

School engagement, school connectedness, and school bonding are closely related concepts,
and are subcomponents of most measures of school climate, including the school climate
measure used in this study. Definitions of each of the related concepts varies by study,
though they share common elements related to the sense of feeling supported and included
by school staff and peers in the school social environment (Chapman et al., 2013). Wang and
Eccles (2011) studied trajectories of grades in middle and high school alongside trajectories
of school engagement. They found that students’ grade point average (GPA) decreased over
grades 7 to 11, as did each of the components of school engagement. The authors define
school engagement as school participation, self-regulated learning (a measure of cognitive
engagement), and school belonging. Trajectories of school participation and self-regulated
learning were related to trajectories of GPA and educational aspirations, but school
belonging was related to educational aspirations but not GPA. Bond and colleagues (2007)
conducted a longitudinal study of school connectedness in secondary Canadian Catholic
school students from 8t to 10t grade. These authors found that school connectedness was
associated with high school completion and higher education test scores, and that poor social
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connectedness and experiencing bullying reduced the odds of completing high school (Bond
et al., 2007). By high school, many students have become disconnected from school, putting
them at risk for school dropout and behavioral health problems. A sense of belonging in high
school is related to higher grades and is protective against a number of issues including
school dropout and behavioral health problems (Bond et al., 2007; Monahan et al., 2010).
Another characteristic of schools known to impact students’ academic achievement is the
socioeconomic composition of schools.

School Socioeconomic and Sociodemographic Composition

Sociodemographic composition of schools refers to the socioeconomic status of the families
of students within a school and the racial composition of school student populations. There
is significant variation in the racial and socioeconomic makeup of the student bodies of
schools both nationally and in the setting of this study. A number of studies have found that
school sociodemographic composition significantly impacts academic outcomes (Crosnoe,
2009; Palardy, 2013; Perry & McConney, 2010; Reid & Ready, 2013). Racial and
socioeconomic composition are highly intertwined, as White students are more likely to
attend higher resourced, higher achieving schools while Black and Brown students are
concentrated in higher poverty, largely minority schools, lower achieving schools (Brown-
Jeffy, 2006; Fiel, 2013).

Research has generally confirmed that schools that have larger proportions of students of
lower income families perform worse in terms of average levels of academic achievement,
and these findings have been replicated across the spectrum of development. For example, in
a sample of 12,000 students in Australia, Perry and McConney (2010) found that students’
academic achievement increased when the average socioeconomic status of the school
increased, and this relationship was found for all students independent of their individual
socioeconomic status. Brown-Jeffy (2006) found that racial composition of schools
contributes to race differences in reading scores above the effect of socioeconomic
composition. Palardy (2013) used the Education Longitudinal Study, which surveyed
students in 10t grade in 2002 and 12t grade in 2004, and found that a one standard
deviation increase in socioeconomic composition of a school increased the odds of a student
graduating high school by 40%, enrolling in a 2-year college by 16%, and enrolling in a 4-
year college by 55%. The effects of socioeconomic composition on student academic
outcomes can be seen as early as preschool. Reid and Ready (2013) also found that
socioeconomic composition of preschool classrooms was associated with language and
mathematics skill development, regardless of students’ own socioeconomic status. Given
these findings that demonstrate the importance of the sociodemographic composition of
school on academic outcomes, this school characteristic is another important structural
characteristic of schools that is important to examine alongside school climate.

The Present Study

This study explored whether school climate is associated with racial equity in student
grades. In line with the education debt framing, we examine school-level variation in school
climate and school sociodemographic compasition, taking the focus off of individual
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students and their perceptions. For the present study, analyses are conducted within a single
school district, allowing for schools that have smaller differences in academics across race to
be identified. The survey included questions on students’ perceptions of school climate as
well as students’ grades. Specifically, we examine the extent to which school climate
explains race differences in grades, testing the hypothesis that better school climate is
associated with smaller racial differences in grades. In addressing this research question, we
also consider sociodemographic composition of schools and grade level to account for
student development.

Data are from the student school climate survey from an urban school district in the Pacific
Northwest administered in the spring of 2016. Seventy-one percent of the 41,430 students
enrolled in 379-12t" grade completed the survey in 2016, leading to a sample size of 29,415.
The resulting sample self-reported their race: 43% White, 16% Asian, 12% Black, 17%
Multiracial, 7% Latino, 2% Pacific Islander, and 1.5% Native American. Students also self-
identified their gender, with 41% male, 47% female, and 7% decline to state (an option on
the survey as opposed to missing). Students in the district originate from 149 different
countries and speak 146 different languages. Thirty-four percent of students in the district
meet criteria for free and reduced-price lunch. All 97 schools were included in the sample:
60 elementary schools, 10 middle schools, 10 K-8 schools, 15 high schools, and 2 alternative
schools. Schools ranged in the percentage of students who met criteria for free and reduced-
price lunch from 4% to 96%, with a district wide average of 34%.

Survey Development and Procedures

Measures

The survey was largely developed by the school district, drawing from a number of existing
valid surveys to tailor to the needs and language used by the school district. The district
conducted their own unpublished, internal analyses of the survey quality. With the support of
a research practice partnership with a local university, the survey was revised and underwent
extensive validation in 2016 (Herrenkohl et al., 2017). The survey was administered by
school district staff, and data was received from all 97 schools. Schools chose between a
paper or computer-based survey, and teachers and school staff administer the survey during
the school day. The survey takes most students about ten minutes to complete. The survey is
anonymous, so student data cannot be linked to any other school data. The survey contains
51 items and includes 45 survey items and 6 items on demographics and self-reports of
grades.

Self-reported grades were the academic outcome of focus. Students selected whether they
had achieved “Mostly D’s or F’s,” “Mostly C’s,” “Mostly B’s,” or “Mostly A’s,” with
response options ranging from 1 to 4. Standardized effect sizes for race disparities in self-
reported grades found in the current study were slightly smaller than the size of race
disparities in the percentage of students meeting grade level on English and Math Smarter
Balanced standardized tests in 71 grade according to school records in the district for the
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same year (Jones, 2018). We analyzed student self-reported grades, grades are an important
academic outcome as they are correlated with achievement test scores, but also incorporate
student efforts (Kao & Thompson, 2003). Grades are also more related to success in higher
education than other markers of achievement (Farrington et al., 2012; Kao & Thompson,
2003). Prior research has also shown self-report of grades to be correlated with school
records of grades (r range .61 and .90) (Kuncel et al., 2005).

Race was self-reported by students. The racial groups available were determined by the list
provided by the federal government necessary for reporting school district demographics
(U.S. Department of Education, 2008): Asian, Black or African American, Latinx or
Hispanic, Multiracial, Native American, or Pacific Islander. For models predicting self-
reported grades, dummy variables for each racial group were created, with White coded as
the referent category. Gender and grade level were included as control variables in all
models. Gender was dummy coded with male students and those who declined to state
gender contrasted with female students. Grade level was self-reported by students and
included grades 3 through 12.

Student perceptions of school climate was measured by 33 items constituting six different
subscales: 1) healthy community, 2) belonging, 3) student relations, 4) school safety, 5)
pedagogical effectiveness, and 6) motivation and inclusion. Response options were on a
Likert scale including “strongly disagree,” “disagree,” “neither agree nor disagree,” “agree,
and “strongly agree.” Scales were determined through an adequate fitting confirmatory
factor analysis (RMSEA= 0.042; CFI=0.926; TLI1=0.919), are invariant to by race, gender,
and home language, and were found to be internally consistent, with Cronbach’s alpha
ranging from .72 to .87. Details of the scale construction and psychometric properties of
these scales are reported elsewhere (Author, 2018). Mean scores for each student on each
subscale were calculated and standardized to create a more parsimonious model. A final
individual school climate score was calculated for each student by taking the average of
students’ reports on each of the six subscales. In models predicting grades, student
perceptions of school climate were treated as both an individual- and a school-level variable.
Individual-level scores were standardized across all students and group mean centered, with
a student’s perception of climate scored relative to the mean score in that student’s school.
School-level school climate was calculated by taking the average across all students’
individual perceptions of school climate at each school. School climate scale scores were
standardized across schools.

Sociodemographic composition of schools was determined by the percentage of students
who met criteria for free and reduced priced lunch at each school. Students from families
who make less than 130% of poverty receive free lunch, and students between 130% and
185% of poverty receive a reduced-price lunch (NSLP, 2017). There are also categorically
eligible students who qualify if they are homeless, migrant, runaway, or in foster care
(NSLP, 2017). Family income information is collected by the Nutrition Services department
and is only available at the school level. We also investigated the relationship between the
percentage of students who were White and the percentage of students qualifying for free
and reduced-price lunch to see how this measure of school poverty was related to other
sociodemographic characteristics of schools. The percentage of White students of each
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school was correlated with the percentage of students qualifying for free and reduced lunch
at r=—97. As such, it is impossible to disentangle racial composition and socioeconomic
composition in our data. We use the term school poverty as a shortened term for the variable
that also indicates the direction of effect (higher numbers indicate more students in poverty).
The school poverty variable was standardized across schools.

Analysis Plan

Results

A series of multilevel models predicting grades were conducted in Mplus version 7.4
(Muthén, & Muthén, 2010). Schools were entered as the clustering variable, and two-level
models were estimated with self-reported grades specified as ordered categorical. First, we
tested for between-school variation in race effects on grades by comparing fit of models in
which effects of race were treated as fixed versus a model in which they were treated as
random at the school level. The BIC was used to assess change in fit, as well as the
significance of the variances in each of the random effects. To assess whether school-level
variables accounted for between-school differences in race effects, school climate and school
poverty were added to the model, both as main effects on grades and as moderators of race
effects. First, school climate and poverty were entered separately (Models 2 & 3) and then
entered into the same model (Model 4). In models including school climate, individual
perceptions of climate were included as an individual-level variable with a main effect on
grades in order to illustrate how school climate may relate to grades at both the individual
and school level. All models used maximum likelihood estimation with robust standard
errors. Models were specified as two-level random and estimated with Monte Carlo
integration.

Students reported that, on average, their grades were in the “Mostly A’s” range, with a mean
of 3.35 on the variable coded in terms of the 1-4 response range, with a standard deviation
of .76. Schools had an average of 38% of students meeting criteria for free and reduced-
price lunch, with schools ranging from 4% to 96%. The racial composition of the sample
reflects that of the school district. Schools contained an average of 47% White students,
ranging from 2% White to 80% White. Descriptive statistics and correlations are reported in
Table 1.

A model in which effects of race on grades were treated as random (Model 1 in Table 2) was
a better fit than a model in which these effects were treated as fixed as evidenced by a lower
BIC. The main effects of race on grades indicate the significant difference in grades
compared to White students for all other racial groups. As expected, all groups except Asian
students received on average significantly lower grades compared to White students. Also
reflecting the better fit of the random race effects model, we found significant between-
school variance in the effect of each race dummy, with the exception of the effect of Native
American, for which the variance approached significance (p>.073). We elected to retain the
random slope for the Native American effect in the model for consistency. Plots of school
variation in the magnitude of the race differences in grades derived from Model 1 are found
in Figure 1, with the size of the effects standardized (e.g., the mean difference in grades
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between Black and White students was —.69 standard deviation units). The standard
deviation reported in the Figure 1 captures the variation across schools, also represented
visually in the distribution of the histograms.

Model 2 in Table 2 shows the effect of school climate on grades at the individual and school
level, as well as tests of whether school climate moderated race effects. At the individual
level, a one standard deviation unit increase in perception of school climate was associated
with grades that were .29 standard deviations higher. The main effect of school-level school
climate on grades was negative and not statistically significant, suggesting that schools with
higher mean levels of perceived school climate did not have higher grades on average.
School-level school climate did, however, significantly moderate all of the race effects. With
the exception of the school climate x Asian effect, all of these interactions suggest race
differences in grades were smaller at schools with higher mean climate scores. Figure 2
illustrates the cross-level interactions of school climate and race differences in student
reported grades. The y-axis represents standardized race differences in grades, and schools
are ordered along the x-axis in terms of their ranking with respect to school climate scores.
The slope of the lines for each racial group, excluding Asian students, shows that in higher
climate schools, the magnitude of the race gap in grades was smaller compared to low
climate schools. The results are in the opposite direction for Asian students. As shown in
Table 2, school-level variation in race effect is no longer significant in the model with school
climate as an explanatory variable. This finding suggests that, in this model, school climate
largely explains across-school variation in the magnitude of race differences in grades.

The direct and moderation effects of school poverty are shown in Model 3 in Table 2. The
main effect of school poverty was not significant overall. With respect to whether school
poverty was associated with the magnitude of race effects on grades, the difference in grades
for Multiracial students compared to White students was significantly smaller in high
poverty schools, while the difference in grades for Latinx, Native American, and Pacific
Islander students compared to White students is larger in high poverty schools. There were
no significant effects of school poverty on school variation in the size of the difference in
grades for Black or Asian students compared to White students. Significant variance in race
effects across schools remains unexplained in Model 3. Estimates for Native American
effects in this model are not trustworthy due to the non-positive definite first order derivative
product matrix. This is likely due to the small sample of Native American students being
unevenly distributed over schools. The association between school poverty and between-
school variation in race differences in grades is illustrated in Figure 3. The y-axis represents
race differences in grades and schools are ordered along the x-axis from high to low poverty.
The slope of the lines shows that in lower poverty schools, there is a smaller difference in
grades for Latinx, Native American, and Pacific Islander students compared to White
students. The slope is the opposite for Multiracial students and not significant for Asian
students.

To examine whether including school poverty in the model diminishes the effect of climate
on the magnitude of race differences in grades, school climate and school poverty were
entered into the same model (Model 4 of Table 2). Cross-level interactions of race by school
climate remain the same after adjusting for school poverty. Models with both school climate
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and school poverty accounted for the largest portion of variance across schools. Variation in
race effects was no longer significant except for the Pacific Islander effect. These findings
suggest that school climate is associated with race differences in grades, over and above the
effect of school poverty.

Because of the possible association between student age or grade level and both race
differences in grades and perception of school climate, we conducted two sensitivity
analyses to examine whether school climate was confounded with grade level or school level
(elementary, middle, or high). The types of schools are color-coded by grade band in Figure
2, showing that elementary schools generally have the highest school climate scores, which
corresponds to having smaller differences between racial groups on self-reported grades.
The correlation of school-level school climate with student’s grade level was also very high
(r = .62). To examine whether race differences in grades increased as students progress
through school, confounding the results, we tested whether race x grade level interactions
were significant as individual-level fixed effects. The results indicate that all race x grade
interaction terms were significant for all racial groups, such that smaller race differences in
grades were found for students in lower grade levels. We then included these interaction
terms in the models with school climate x race cross level interactions. The pattern of results
for the cross-level interactions remained largely the same, except that the effect sizes were
half as large for all racial effects and the effect of climate on race differences for Native
American students was no longer significant (results not shown). These analyses suggest that
the effect of school climate on race differences in grades is still significant after accounting
for the fact that race differences in grades increase at higher grade levels, when grade level is
considered as a continuous individual-level variable with a linear relationship with the
magnitude of race differences in achievement.

The second sensitivity test we conducted was to include dummy variables for the school
grade band (elementary, middle, and high school). In order to do this, K-8 schools and
alternative schools that had more than one school level were excluded, reducing the school
sample size to 85. Distributions of school climate scores by school grade band are reported
in Figure 4 and show how school climate drops on average in middle school, but then
slightly increases in high school, and the distribution widens. In models predicting grades,
dummy variables for middle and high school were entered at the school level with both
direct effects on grades and as moderators of race effects on grades. Results of this
sensitivity test are reported in Table 2, Model 5. Main effects for both the Middle and High
dummy variables were significant and negative, reflecting students’ reporting lower grades
in high grade level schools than in elementary schools. Including the effect of school grade
band results in a diminished and less clear picture of the moderation of grade differences by
school climate, with most of school climate x race effects no longer significant. Higher
school climate was still significantly associated with smaller race differences in grades for
Multiracial and Pacific Islander students after accounting for school grade band; for the
Asian vs White difference, the moderation effect was still significant but reversed in
direction. The estimates of school climate by Black, Latinx, and Native American
interactions were all smaller and nonsignificant. With respect to school grade band by race
interactions in Model 5, middle and high school dummies showed positive moderation of the
Asian vs White difference, reflecting the fact that Asian students performed increasingly
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better than White students as they progressed across grade bands. Moderation of the Black
and Native American effect reflected the opposite, with grade disparities growing larger for
each of these groups compared to White students in middle and high school.

Discussion

Findings from this study suggest that school climate may play a role in racial equity in
grades, but that school climate is difficult to disentangle from school grade band. Schools
with more positive school climates also had smaller differences in grades between White
students and Black, Latinx, Native American, and Pacific Islander students. Moreover,
school climate explains more between-school variation in race difference in grades than does
school poverty, and school climate is important above and beyond individual students’ own
experiences of climate. This study provides initial evidence that focusing on improving the
social experience of school as measured by school climate may help improve racial equity in
academic outcomes. As such, improved school climate may contribute to lessening the
burden of the education debt for students of color. The strength of confidence in this
interpretation of these findings is, however, tempered by the fact that the association
between school climate and disparities in grades may be partly attributable to larger race
differences in grades found in secondary school compared to primary school.

The fact that effects of school climate are difficult to separate from that of grade bands calls
attention to the decline in school climate in middle school, which might also be related to
race differences in grades. Climate decrements in middle school point to some of the ways in
which schools are not meeting the needs of students as they change during development
(Wang & Eccles, 2011). Although the analysis herein does not allow distinguishing the
effect of climate separately from that of school level, it does show that race differences in
grades increase in middle and high school, which corresponds to a decrease in school
climate. The fact that middle school and high school are qualitatively different is no surprise,
but it does not diminish the role of school climate. In fact, this finding is aligned with
literature about the difficulty students face in the transition to secondary school. School
climate could be a factor that might support students in adjusting to middle school and may
highlight areas where the school climate is not aligned to the needs of students (Wang &
Eccles, 2011). Looking at the subconstructs of school climate might provide secondary
schools with information about the areas where students’ needs with regard to the social
experience of school are not being met. Improving climate in secondary school may have the
added benefit of contributing to racial equity, though future research with more secondary
schools is necessary to extricate the effect of school climate from the known decrements in
school climate that happen in secondary school (Wang & Degol, 2016; Wang & Eccles,
2011).

This analysis, which focuses on school-level influences on race differences in grades, is
particularly helpful within a school district to highlight bright spots where the school climate
is conducive to promoting racial equity. In comparison to Voight and colleagues’ (2015)
study, which found that individual-level school climate was associated with within-school
(i.e., individual) differences in achievement, the present results show that school climate at
the whole school level was associated with race differences. This highlights the need for
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additional research on the relationship between school climate and racial differences in
academic outcomes, especially as to the level of analysis for school climate and the
generalizability of these findings across geographic locations with different racial dynamics.
Our results also raise questions about why school-level climate, the collective experience of
the climate of schools, is important. Future studies into the specific components of school
climate that have the largest impact on reducing the education debt are warranted. It may be
that having a positive social environment at school characterized by positive relationships
with teachers and peers, a sense of belonging and community, feelings of safety, and
teachers skilled at motivating and engaging students provides a foundation for learning that
compensates for some of the negative effects of the education debt experienced by many
students of color. The implications of these results for school practitioners suggest that
efforts to create a more positive social experience for students can also contribute to racial
equity. Similar to the case of the relationship between low socioeconomic status and school
climate (Berkowitz et al., 2016), positive school climates may compensate for the negative
experiences students of color face in schools. Further, school climate matters above and
beyond the contribution of school poverty to student grades. In this way, it may be that a
focus on school climate is aligned to the interests of all students.

It is important to interpret findings in terms of educational equity and the education debt.
The analysis herein suggests that climate may contribute to racial equity and that racial
differences in grades increase as students progress through school. Yet, conducting this
analysis required an examination of differences among racial groups. We recognize the
problems involved with an explicit focus on achievement gaps (Gutierrez, 2008; Ladson-
Billings, 2006; Milner, 2008). Having weighed the pros and cons of conducting this analysis
given the risks, we concluded that it was still worth doing. By theorizing the reasons for
gaps as the result of structural inequities and systemic racism, we refocused the analyses on
characteristics of schools and away from student deficits. We also shifted the language focus
away from the achievement gap. Rather than assuming school climate is important for all,
we demonstrated with empirical evidence that school climate may be a school characteristic
with potential to improve racial equity in academic outcomes. This type of analysis is
especially critical for school district decision-makers and policymakers who are deciding
where to allocate resources (Lubienski & Gutierrez, 2008). In this case, the findings show
that improving school climate may benefit all students, and that it may also contribute to
racial equity. Although we want to be careful not to promote factors where the interests of
White students are prioritized, this is one case where interests among students of color and
White students do converge (Milner, 2012; Powell, 2012). In schools and districts that are
focused on racial equity, all programs should be put to the test as to whether they contribute
to equity. This analysis provides some support for investments in school climate to promote
racial equity in academic outcomes.

Limitations and Future Directions

This study’s analyses also highlight the problems inherent in the Multiracial category. There
are problems of categorization of any racial group, since the experiences of all racial groups
are highly heterogeneous and there tends to more differences within racial groups than

between them (Betancourt & Lopez, 1993; Powell, 2012). However, for Multiracial students
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the categorization issue is exacerbated. For example, a biracial student of Asian and White
parents has a different school experience that that of a biracial student of Black and White
parents due to the way racial groups are differentially racialized (Delgado & Stefancic,
2017). This problem is evident in the current findings as well, in which multiracial students
perform better in schools characterized by high poverty. We are unable to interpret this
finding because it is impossible to draw conclusions about the experiences of such a diverse
group of students.

The data are also limited in that the number of students of Pacific Islander and Native
American descent at some schools are small. Students of these backgrounds are not evenly
distributed across schools, and there are ten schools where there are no students of either
group. These data issues caused problems with the model in some places. Rather than
removing these groups from the model, we chose instead to highlight where the model
problems exist so that some conclusions can be made for these groups for whom so little
research has been published.

The outcome of student self-reported grades is subject to reporting bias by students and the
limitations of students’ knowledge of their grades. This outcome limits the ability to
interpret the findings in terms of expected grades, especially since grades may not be very
meaningful to elementary school students. By comparing the measure of the magnitude of
race differences in grades to school level objectively measured achievement, we found that
the race differences were smaller in the measure of grades compared to standardized
achievement. This provides some level of confidence that the self-reports of grades are
measuring important race differences. It is also imperative that future analyses address the
role of students’ own socioeconomic status. This level of data was unavailable for this
analysis but is likely to influence the current findings. Future research would also benefit
from investigating the perceptions of school climate from other informants, especially
teachers, school administrators, and families.

The generalizability of this study’s findings is limited because the analyses were conducted
within a single school district. This limited the sample size of schools, which is critical for
conducting multilevel analyses across all developmental levels. Having only 10 middle
schools and 15 high schools in the sample limited the ability to disentangle the effect of
being in middle or high school from that of school climate. Future research with larger
samples of schools should look both cross-sectionally and longitudinally at how school
climate changes as students progress through school and how it effects race differences in
grades.

The direction of effects is not evident from these analyses, so we cannot draw conclusions
about whether school climate influences student grades or vice versa. It may be that climate
at schools with smaller differences between different racial groups of students is better
because students perceive schools to be more equitable. Previous analyses have shown
evidence that academic success drives improvement in school climate (Benbenishty et al.,
2016), and the other way around (Berkowitz et al., 2016). It is likely that this relationship is
bidirectional, since research has confirmed the importance of relationships, belonging, and
teacher practices with academic outcomes (Thapa et al, 2013). Future longitudinal research
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is important to establish the direction of causality and role of school climate in the
etiological chain of events in order to identify prevention interventions targets. Ultimately,
the goal is to prevent the development of educational inequities, making it critical to identify
school characteristics that are malleable and within the purview of schools to change.
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Figure 1.
Histograms Representing Variation in the Association of Race with Grades Across Schools

in Standard Deviation Units
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Figure 2. Model Estimates of the Magnitude of Race Differencesin Grades by School Climate
Note. Lowest school climate on the left and highest school climate on the right, in standard

deviation units. The slope is significant for all racial groups, the intercept is significant for
all groups except Asian students. ES=Elementary School (pink), MS=Middle School (Blue),
HS=High School (Green), K8=K8 School (Black).
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Figure 3. Model Estimates of the Magnitude of Race Differencesin Grades by School Poverty
Note. Highest school poverty on the left to lowest school poverty on the right, in standard

deviation units. The intercept is significant for all groups except Asian students, the slope is
significant for all groups except Asian and Black students. ES=Elementary School (pink),
MS=Middle School (Blue), HS=High School (Green), K8=K8 School (Black).
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Distribution of Climate Scores Across Schools in Original Scale Units
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Results of Multilevel Models Estimating School Random Effects of Race on Grades and Cross Level

Interactions in Standard Deviation Units

Table 2.

Model 1 Model 2 Model 3 Model 4 Model 5
Fixed effects B SE. B SE. B SE. B SE. B SE
Individual-level variables
Grade level -0.05 0.02 -0.04 002 -004 002 -0.05 0.04
Gender
Male=1 -056 0.04 -055 004 -056 0.04 -055 004 -055 0.05
No gender=1 -059 009 -046 008 -059 0.09 -045 0.08 -047 0.09
Main effects of race
Intercept Asian 0.02 0.06 0.01 0.05 0.04 006 011 013 -0.28 0.16
Intercept Black -069 008 -053 006 -072 0.08 -051 013 -032 0.10
Intercept Latinx -1 007 -087 008 -104 004 -07 005 -070 0.18
Intercept Multiracial -035 005 -025 004 -038 0.05 -019 013 -024 0.12
Intercept Native American -0.92 013 -081 015 -0.84 0 -099 003 -059 040
Intercept Pacific Islander -056 014 -022 009 -051 0.03 -018 014 -0.12 0.40
Student perceptions of climate 029 0.02 0.28 0.02 0.30 0.02
School-level variables
School climate -0.18 0.13 -0.27 0.06 -031 0.15
School poverty -0.08 0.07 -0.28 0.06
Middle School Intercept -0.33 0.26
High School Intercept -0.66 0.13
School-level variables X race interactions
School Climate X Asian -0.12 0.04 -0.09 0.08 025 0.06
School Climate X Black 042 0.05 043 011 012 011
School Climate X Latinx 035 0.08 041 0.04 019 0.14
School Climate X Multiracial 025 0.04 028 0.2 027 0.10
School Climate X Native American 034 017 048 0.08 0.07 0.09
School Climate X Pacific Islander 059 0.17 059 0.09 044 0.17
School Poverty X Asian -0.04 0.07 0.1 0.1
School Poverty X Black 0.1 0.07 021 0.05
School Poverty X Latinx 0.14 0.04 0.2 0.04
School Poverty X Multiracial -0.13 005 0.01 0.08
School Poverty X Native American 009 0F 024 006
School Poverty X Pacific Islander 0.19 0.02 0.3 0.09
Middle School X Asian 0.77 0.8
Middle School X Black -0.64 041
Middle School X Latinx -0.37 0.35
Middle School X Multiracial 0.07 0.25
Middle School X Native American -0.80 0.23
Middle School X Pacific Islander -045 0.24
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Model 1 Model 2 Model 3 Model 4 Model 5
Fixed effects B SE. B SE. B SE. B SE. B SE
High School X Asian 114 0.14
High School X Black -0.81 0.24
High School X Latinx -0.55 0.29
High School X Multiracial 0.01 0.18
High School X Native American -0.81 0.46
High School X Pacific Islander -0.27 0.0
Random effects Var. Var. Var. Var. Var.
Intercept 0.29 0.28 0.26 0.23 0.26
Asian 0.13 0.05 0.15 0.08 0.02
Black 0.16 0.04 0.13 0.04 0.09
Latinx 011 0.06 0.01 0.00 0.10
Multiracial 0.06 0.03 0.04 0.02 0.04
Native American 0.13 0.11 0.00% 0.00 0.04
Pacific Islander 0.16 0.05 0.01* 0.14 0.16

Note: Bold estimates are significant at p<.05.
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*
Estimates of standard errors for the effect of school poverty on the slope for Native students may not be trustworthy. Estimates of residual variance
for Pacific Islander students may not be trustworthy. In both cases, it is likely that the distribution of students of these racial backgrounds is uneven

and sparse across schools.
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