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ARTICLE INFO ABSTRACT

Keywords: Excessive use of exclusionary school discipline with Black students is a persistent, systemic
Racial discipline disproportionality problem in U.S. schools with potential to affect students' perceptions of their school. For example,
Academic engagement students may notice racial differences in out-of-school suspensions, which may relate to how
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academically engaged they feel and the extent to which they view the school's disciplinary en-
vironment as positive. The current study investigated school-level racial discipline dis-
proportionality and observed classroom-level, positive behavior supports in relation to student
perceptions of academic engagement and school disciplinary environment by fitting a series of
three-level models, which included data on students (N = 17,115), classrooms (J = 310), and
schools (K = 53). Two metrics of discipline disproportionality were used (i.e., the risk ratio and
the risk difference) and moderation was examined through cross-level interactions. Results in-
dicated that, regardless of race, students perceived the disciplinary environment as significantly
less favorable in schools with greater racial discipline disproportionality when measured by the
risk ratio, but not when measured by the risk difference. Using different disproportionality
metrics in education research has important implications for policies and practices to identify and
address the issue. How discipline disparities relate to the way that students perceive the dis-
ciplinary environment will likely inform intervention efforts for school psychologists.

Racial discipline disproportionality occurs when there are disparities in exclusionary discipline (e.g., out-of-school suspensions)
between racial and ethnic groups. Despite increased concerns over the last decade, these disparities have persisted in schools across
the United States (Losen & Gillespie, 2012; Losen & Martinez, 2013; U.S. Department of Education, 2018). For example, Black
students, on average, are almost three times as likely to be suspended as White students (Skiba, Mediratta & Rausch, 2016; U.S.
Department of Education, 2018). The use of exclusionary discipline has been associated with poor academic, behavioral, civic, and
vocational outcomes (Fabelo et al., 2011; Hemphill, Toumbourou, Herrenkohl, McMorris, & Catalano, 2006; Kupchik & Catlaw, 2015;
Noltemeyer, Marie, Mcloughlin, & Vanderwood, 2015; Peguero & Bracy, 2015; Wald & Losen, 2003).

Schools' use of exclusionary and racially disproportionate discipline may also exert a deleterious effect for all students, regardless
of whether they have been disciplined themselves, via its impact on school climate. Schools with positive climates demonstrate higher
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student attendance, academic achievement, and emotional health (Thapa, Cohen, Guffey, & Higgins-D’Alessandro, 2013). Thus, it is
critical to understand how school discipline practices, and racially disproportionate discipline in particular, relate to school climate.
Prior research has shown that racially disproportionate school discipline is negatively associated with teacher-student relationship-
focused dimensions of school climate. For example, research has shown that in schools characterized by higher racial discipline
disproportionality, Black students have more negative perceptions of perceived fair treatment by adults at school (Bottiani,
Bradshaw, & Mendelson, 2017). Greater racial discipline disproportionality in schools has similarly been linked to more negative
perceptions of connectedness to adults among all students (Anyon, Zhang, & Hazel, 2016).

Given that school climate is a multi-faceted construct, it is important to further explore the extent to which racial discipline
disproportionality is associated with other dimensions of climate, such as the disciplinary and academic environment of the school
and classroom. To date, there has been little quantitative research examining how racial discipline disproportionality relates to
students' views of their schools' discipline practices or academic engagement strategies; the previously mentioned studies (i.e., Anyon
et al., 2016; Bottiani et al., 2017) did not examine these dimensions of climate, as they focused on student perceptions of equity,
connectedness, school belonging, and adjustment. Student views of school discipline practices may inform efforts to prevent negative
student behavior. For example, positive perceptions of the school disciplinary environment were related to lower rates of disruptions
(Way, 2011). On the other hand, more school rules, higher perceived strictness, and more severe consequences have been linked with
more disruptive behavior and defiance among students (Way, 2011). Further, students’ connection to adults at school and sense of
school belonging have been shown to be associated with racial discipline disproportionality (Bottiani et al., 2017), and since both
factors have also been shown to be associated with academic engagement (Reyes, Brackett, Rivers, White, & Salovey, 2012), it is
important to also explore how discipline disproportionality relates to student academic engagement.

The role classroom behavior support in these associations has also been overlooked in the literature examining the association
between racial discipline disproportionality and school climate. This gap in the literature is noteworthy, as research indicates the
classroom specifically may be the context in which the highest rates of exclusionary and disproportionate discipline transpire (Gion,
MclIntosh, & Horner, 2014; Smolkowski, Girvan, Mcintosh, Nese, & Horner, 2016). Since students spend most of their time in
classrooms during the school day and classrooms are where discipline factors often first arise, teacher practices may relate to student
perceptions of the school disciplinary environment and academic engagement (Bradshaw, Pas, et al., 2018; Cook et al., 2018; Mitchell
& Bradshaw, 2013) as well as to racial discipline disproportionality (Gion et al., 2014; Skiba, Chung, Trachok, & Hughes, 2014).
Teachers' use of positive behavior supports in the classroom specifically is key to consider as it is an important predictor of equity in
school discipline (Vincent & Tobin, 2011) and likely relates of the school-level disciplinary environment. As such, the current study
leveraged a rigorous multilevel modeling approach to examine how student perceptions of the disciplinary environment and aca-
demic engagement are related to student race, classroom positive behavior support, and school-level racial discipline dis-
proportionality, utilizing two commonly-used metrics of disproportionality (risk ratio and risk difference; Petrosino, Fronius, Goold,
Losen, & Turner, 2017). As a secondary aim, we examined cross-level interactions of disproportionality with student race and
classroom use of positive behavior supports. The overarching goal of this study was to deepen our understanding of the potential
associations between classroom and school discipline practices and students’ perceptions of discipline and engagement; this parti-
cular line of research is best achieved through a multilevel modeling approach, which allows for the simultaneous inclusion of these
variables across the student, classroom, and school levels. As such, this line of research has important potential implications for future
intervention research and practice in school psychology to address the discipline gap as well as policies relating to how we define,
measure, and reduce disproportionality.

1. School climate perceptions: academic engagement and disciplinary environment

School climate refers to the quality and character of school life based on patterns of students', parents', and school personnel's
experience of school life (National School Climate Center, 2019) and is often measured using self-reported surveys (Wang & Degol,
2016). One key domain of school climate is engagement, a multidimensional construct that includes a focus on academic engagement
(Bradshaw, Waasdorp, Debnam, & Lindstrom Johnson, 2014b; U.S. Department of Education, 2009). Academic engagement reflects
students' beliefs that they can do well in school, that their teachers want them to do their best, and that it is important to finish high
school (Bradshaw et al., 2014a,b). Academic engagement has been linked to school completion (Li & Lerner, 2011; Wang & Fredricks,
2014) and thus of great interest, particularly in high schools. Academic engagement is also interconnected with behavior and thus
school discipline, as less engaged students display conduct problems and violate school rules, often leading to discipline consequences
(e.g., suspension; Bradshaw, O'Brennan, & McNeely, 2008; Carter, McGee, Taylor, & Williams, 2007). Yet many high schools struggle
to engage students (National Research Council, 2003) and increasing student diversity may amplify this challenge (Pas, Cash, et al.,
2015). Engagement may also be particularly important for low-income and marginalized students (Shernoff & Schmidt, 2008).
Academic engagement has been found to be a protective factor for African American youth against involvement in violence (Voisin &
Elsaesser, 2016), and given that decreased engagement at school and subsequent dropout have been linked to exclusionary discipline
practices (Fabelo et al., 2011), it is critical to better understand how racial discipline disproportionality may relate to Black youth's
academic engagement in school.

Student perceptions of their school's disciplinary environment is another aspect of climate that also may uniquely contribute to
our understanding of important mechanisms to address and improve issues of racial discipline disproportionality. In providing their
perceptions of the disciplinary environment, students may shed light upon inconsistency in their understanding of school personnel
response to rules and suggest areas for school improvement. Extant research on school-wide positive behavior supports has de-
monstrated that improving the disciplinary environment with regard to the use of data, systems, and practices that promote positive
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behavior is associated with reductions in the use of exclusionary discipline (e.g., office discipline referrals, in-school suspensions, and
out-of-school suspensions; Childs, Kincaid, George, & Gage, 2016; Gage, Grasley-Boy, George, Childs, & Kincaid, 2019; Pas, Ryoo,
Musci, & Bradshaw, 2019), but is more mixed about how it impacts racial disproportionality specifically (Bradshaw, Waasdorp, &
Leaf, 2012; Vincent, Swain-Bradway, Tobin, & May 2011; Vincent & Tobin, 2011). However, a systematic literature review by
Johnson (2009) found that students were more aware of school rules and perceived the rules to be fairer in schools with less violence.
Moreover, in schools that were less violent, students had more positive relationships with their teachers and felt that the environment
was orderly. Thus, perceptions of the school disciplinary environment may serve as correlates or a proxy for other outcomes of
interest and may demonstrate racial discrepancies important to racial discipline disproportionality.

1.1. Racial discipline disproportionality

Racial discipline disproportionality, also called the discipline gap or discipline disparities, refers to the excess impact of exclusionary
discipline on Black, Latinx, and indigenous/American Indian student groups (Skiba et al., 2016). Although Asian students are the
least likely groups to receive school discipline of any kind (Morgan & Wright, 2018), research since the 1970s has mostly focused on
the gap between Black and White students because of the prevalence of White cultural norms in school behavioral expectations
(Girvan, 2019; McIntosh, Girvan, Horner, & Smolkowski, 2014). Specifically, the percent of Black students receiving suspensions
grew by 10% between 1973 and 2010, but only increased by 2% for White students (Losen et al., 2015). Research has shown that
being suspended from school is associated with a higher risk of delinquency (Ganao, Silvestre, & Glen, 2013), student dropout
(Peguero & Bracy, 2015), and subsequent entry into the juvenile justice system (Fabelo et al., 2011; Pesta, 2018). The process by
which school exclusion may push students into the justice system is commonly referred to as the “school-to-prison pipeline” (Mizel
et al.,, 2016; Wald & Losen, 2003). Scholars theorize that the trajectory of the school-to-prison pipeline for Black youth may be
interrupted if school exclusion of Black youth as a discipline practice is reduced (Coggshall, Osher, & Columbi, 2013).

Although there is limited research on the specific causes of racial discipline disproportionality, racial bias and lack of cultural
sensitivity and awareness of school staff (e.g., school-level administrators and classroom teachers) have been shown to escalate
disciplinary encounters (Girvan, Gion, McIntosh, & Smolkowski, 2017; Kirk, 2009; Okonofua, Walton, & Eberhardt, 2016; Skiba,
Chung, Trachok, Baker, & Hughes, 2014). Research suggests that relational rule violations or “soft offenses” (e.g., disrespect, in-
subordination, and defiance), rather than objective school rule violations (e.g., substance use on school property), may be a primary
driver of excessive disciplinary action with Black students (Heilbrun, Cornell, & Lovegrove, 2015; Skiba et al., 2002). This research
highlights the need for considering cultural context around expectations and behavior (i.e., how rules and violations are defined and
subsequent disciplinary actions; Bondy, Ross, Gallingane, & Hambacher, 2007).

1.2. Teachers’ use of positive behavior supports in the classroom

Although empirical research on the impact of school-wide applications of positive behavior supports on racial discipline dis-
proportionality is mixed (Bradshaw et al., 2012; Gage, Grasley-Boy, Peshak George, Childs, & Kincaid, 2019; Vincent et al., 2011;
Vincent & Tobin, 2011), teachers' student behavior support is an important factor in both student engagement and discipline out-
comes. For example, having a teacher with an authoritative discipline style (i.e., balancing warmth and demandingness) is associated
with lower student suspension risk and lower racial discipline disproportionality (Heilbrun, Cornell, & Konold, 2018; Huang &
Cornell, 2018). Similarly, adults' active efforts to connect with students in their classrooms have been linked with more positive
student behavior (Cash, Debnam, Waasdorp, Wahl, & Bradshaw, 2019; Cook et al., 2018). Actively communicating with students
(e.g., implementation of the Greet-Stop-Prompt intervention; Cook et al., 2018) is associated with decreases in office referrals of Black
male students. Furthermore, theory and empirical research suggests that Black students benefit from such warm-demanding rela-
tional styles (Ford & Sassi, 2014; Sandilos, Rimm-Kaufman, & Cohen, 2017). There is also a growing body of research highlighting the
importance of specific teacher strategies, such as praising students and providing positive feedback to engage them, in connection
with more positive student behavior (e.g., Simonsen, Fairbanks, Briesch, Myers, & Sugai., 2008; Sutherland, Wehby, & Copeland,
2000). Taken together, these findings suggest the promise of teachers’ use of positive behavior supports in the classroom as a
potential target for improving student perceptions of the school disciplinary environment and engagement.

1.3. Current study

Although a few multilevel studies have examined racial discipline disproportionality as a school-level factor associated with
students' school climate perceptions (Anyon et al., 2016; Bottiani et al., 2017), prior studies have rarely examined academic en-
gagement and positive disciplinary environment perceptions as specific outcomes of interest or accounted for teachers' use of positive
behavior supports in the classroom simultaneously with school contextual factors. Engagement and perceptions of the environment
are likely associated both with individual and ecological factors; thus, the utilization of multilevel modeling is an important method
to capture the variability and associations of factors at multiple levels. Thus, the primary aim of this study was to determine whether:
1) racial disproportionality was associated with student perceptions of academic engagement and disciplinary environment, above
and beyond positive behavior supports in the classroom; 2) teachers' use of positive behavior supports in the classroom was related to
student perceptions of academic engagement and disciplinary environment, regardless of racial disproportionality; and 3) student
perceptions of academic engagement and disciplinary environment differed among Black and White students. As a secondary aim, we
were also interested in whether racial disproportionality moderated the association between the two outcomes (i.e., academic
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engagement and disciplinary environment) and teacher's use of positive behavior support in the classroom and student race (i.e.,
racial disparities). We leveraged two disproportionality metrics (Petrosino et al., 2017), which is a novel contribution to the field.

A previous study by Bottiani et al. (2017) examined how school-level disproportionality related to students' perceptions of school
equity, belonging, and externalizing problems. With the exception of the study by Bottiani et al. (2017), much of the dis-
proportionality research has examined this construct as an outcome; however, we believe it is equally important to understand the
potential impact of attending a school with racial disproportionality in exclusionary discipline. We extended the prior work by
Bottiani et al. (2017) using data from the same dataset, but collected at a different time point and leveraging other data sources (e.g.,
classroom observations) and exploring additional facets of school climate and disproportionality. The classroom observational data
allowed for the examination of positive behavior supports and added an additional (classroom) level to the multilevel modeling. In
addition, this study included student-perceived academic engagement and school disciplinary environment as key outcomes of in-
terest as compared to the earlier study by Bottiani et al. (2017) which examined belonging, equity, and student adjustment problems
as outcomes. Another novel aspect of the current study is that we examined two disproportionality metrics (i.e., risk ratio and risk
difference) to determine whether different indicators of disproportionality yield different findings (Girvan, McIntosh, & Smolkowski,
2019). Such of a finding would have important implications for future research on disproportionality, and further inform policy and
practice efforts aimed at identifying disproportionate schools with the goal of reducing racial discipline disproportionality. Speci-
fically, we hypothesized that racial disproportionality would be negatively associated with student perceptions of academic en-
gagement and the disciplinary environment, above and beyond positive behavior supports in the classroom, and that teachers' use of
positive behavior supports in the classroom would be positively associated with student perceptions of academic engagement and
disciplinary environment, regardless of racial disproportionality (Koth, Bradshaw, & Leaf, 2008). We expected that Black students'
perceptions of the disciplinary environment would be less favorable than White students’ perceptions overall.

To address the secondary aim, we incorporated cross-level interactions into our models to advance prior work linking dis-
proportionality with less favorable perceptions of student connectedness to adults, sense of belonging, and fair treatment, particularly
among Black students (Anyon et al., 2016; Bottiani et al., 2017). We hypothesized that racial discipline disproportionality would be
more negatively associated with Black students' perceptions of these two constructs relative to their White peers’ perceptions. Si-
milarly, using cross-level interactions, we further examined whether the associations of racial discipline disproportionality and
student-perceived academic engagement and disciplinary environment differed for Black students (relative to White students) and for
students in classrooms where teachers used higher proportions of positive behavior supports.

2. Method
2.1. Participants

These data come from the Maryland Safe and Supportive Schools (MDS3) Project (see Bradshaw, Debnam, et al., 2014a). We
restricted the sample specifically to include students who identified themselves as White or Black given the disparities historically
found between these two groups, as well as researchers’ recommendation to use “White” as the reference group (Skiba et al., 2011).
Moreover, these two groups comprised 77% of the total sample and to optimize our analysis of disparities in student perceptions
between Black and White students. Therefore, survey data from 17,115 students (n = 6332, 37% Black; n = 10,782, 63% White) in
310 classrooms and 53 high schools across 12 districts (i.e., half of the districts) in Maryland participating in a project focused on
measuring and improving school climate were analyzed. Data were collected using a web-based survey from all students in grades
9-12 completed during the spring of 2014 (see Bradshaw et al., 2014b for details). The average school enrollment in the 53 schools

Table 1
Student and school demographic characteristics.
Student Characteristics (N = 17,115) N (%)
Gender
Male 8551 (50)
Race/Ethnicity
Black/African American 6332 (37)
White/Caucasian 10,782 (63)
Classroom Characteristics (N = 310) M (SD)
Positive Behavior Support .66 (.28)
Percent of Males Present 51 (.17)
Percent of Students of Color Present 48 (.29)
School Characteristics (N = 53) M (SD)
Total School Enrollment 1269.30 (461.99)
% Free and Reduced Meals (FARMS) 38.29 (17.84)
Risk Ratio for Black Students 3.47 (2.46)
% Suspension 15.93 (11.72)
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was 1269.30 (SD = 461.99) with the percentage of students of color being 48.26% (SD = 24.89), and 38.29% (SD = 17.84) receiving
free and reduced-price meals (FARMs). On average, the school-level suspension rate was 15.93% (SD = 11.72; See Table 1).

2.2. Procedure

School districts in Maryland were approached by the state's department of education to participate in the MDS3 Project (see
Bradshaw, Debnam, et al., 2014b). After attending informal meetings that provided an overview of the project, interested principals
signed commitment forms. A waiver of active parental consent and youth assent process was used to collect the non-identifiable
student survey data. Using a standardized written procedure, school staff administered the anonymous, online self-report survey to
students across approximately 25 classrooms in each school. Each student entered a classroom-identifying password to access the
survey, which allowed for a link between student surveys and classroom observations. Surveys were administered by a specific
content area throughout the school (mostly language arts) to ensure that the same student did not respond twice to the survey. In
addition to the survey, approximately 25 classrooms in each school were also observed by trained observers (see details below).
Language arts classes were prioritized for observations, followed by other core instructional classes (e.g., math, science, and social
studies) at random, until the goal of observing 25 different teachers/classrooms per school was met. We prioritized core subject areas
and began with language arts because it was required of all students, thus maximizing our catchment of the student enrollment. It
also aligned this data source to the student survey collection approach. The collection and analysis of these data were approved by the
Institutional Review Board at the researchers' institutions.

2.3. Measures

MDS3 Climate Survey. Researchers at the Johns Hopkins Center for the Prevention of Youth Violence and project partners
developed the MDS3 School Climate Survey (Bradshaw et al., 2014b) to assess safety, engagement, and environment; the three
domains of school climate proposed by the U.S. Department of Education. Prior psychometric work on the MDS3 School Climate
Survey confirmed the factor structure as well as measurement invariance across various subgroups (e.g., gender, race/ethnicity, grade
level; Lindstrom Johnson, Reichenberg, Waasdorp, Shukla, & Bradshaw, 2018; Shukla et al., 2019, in press). In the current study, we
focused on the student perceptions of academic engagement and disciplinary environment aspects of this survey, which are further
described below.

Academic engagement. Student perceptions of academic engagement were measured using the four items: “My teachers believe
that I can do well in school,” “I believe that I can do well in school,” “My teachers always want me to do my best,” and “It is important
to finish high school” (Cronbach's alpha [a] for the current sample was .78); a-values above 0.70 are considered acceptable (Cortina,
1993). Items were rated on a 4-point Likert-type scale from 1 for ‘Strongly Disagree’ to 4 for ‘Strongly Agree’, and averaged, such that
higher scores indicated a higher level of student academic engagement.

Disciplinary environment. This five-item scale measured student perceptions of the school disciplinary environment, which
included “At this school, students listen to the teachers,” “At this school, teachers can handle students who disrupt class,” “At this
school, there are clear rules about student behavior,” “At this school, everyone knows what the school rules are,” and “At this school,
students are rewarded for positive behavior” (5-item a from this sample = .74). Items were rated on a 4-point Likert-type scale from 1
for ‘Strongly Disagree’ to 4 for ‘Strongly Agree’, and averaged, such that higher scores indicated a more positive school disciplinary
environment.

Student demographics. Students identified themselves by several demographic characteristics (e.g., race, gender, and achieve-
ment level). Given our interest in contrasting White and Black student perspectives, we restricted the analysis sample to only include
students who self-identified as White or Black (coded 0 = White, 1 = Black); all other students were excluded. Youth also self-
reported their gender (coded 0 = female, 1 = male). Students were asked their average grades on an ordinal grading scale from A to F
(i.e., “I receive mostly ... As, Bs, Cs, Ds, or Fs”). Given the correlations between student achievement and engagement, a binary
variable “Receives a B or higher” was created as a control variable to indicate above average achievement (i.e., Mostly As and Bs
responses were coded 1 and Mostly Cs, Ds, and Fs were grouped and coded 0), which also enabled us to account for the skewed data
on this ordinal scale. As a result, this binary achievement variable enabled for more meaningful interpretation of the coefficients (i.e.,
as compared to treating the variable as an ordinal or dummy-coded variable); further, the difference between students earning one
letter grade higher than another may not have as much meaning as “students earning higher/above average grades” and students
earning “average/below average grades”.

ASSIST Classroom Observation. Trained, independent observers assessed the classroom using the Assessing School Settings:
Interactions of Students and Teachers (ASSIST; Rusby, Taylor, & Milchak, 2001), an observational measure that records tallies of
specific teacher and student behaviors as well as global ratings of classroom social processes during a 15-min observation period. For
the purpose of this study, tallies of teacher behaviors and student compositional data were analyzed. Each observer was required to
reach an average of 80% inter-observer agreement with a master trainer across all teacher and student behavior tallies, during three
classrooms observations prior to observing independently in study schools. The average training inter-observer agreement rate for
these tallies was 87% when these data were collected in the spring of 2014. Inter-observer agreement rates were examined again
during active data collection and also averaged 87% (see Pas, Cash, O'Brennan, Debnam, & Bradshaw, 2015 for further description of
the ASSIST training and reliability).

Positive behavior support. This construct was a proportion variable indicating the proportion of positive behavior support
verbalizations. This was generated by adding the proactive behavior management (e.g., teacher explained, reminded, commanded,
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prompted, or modeled expected behavior) and approvals (e.g., teacher used verbal praise or made positive gestures like a “thumbs up”
or a pat on the back) tallies as the numerator. The denominator added these proactive/positive tallies to reactive/negative tallies,
which included reactive classroom behavior management (e.g., touch, gesture, proximity, verbal response to redirect inappropriate
student behavior) and disapproval (e.g., teacher threatening a punishment for a behavior or using verbal criticism or other negative
reactions to student behavior). Similar to studies that compare teacher's positive praise and reprimands (Reinke, Herman, &
Newcomer, 2016), the positive tallies were divided by all positive and negative teacher communication tallies to calculate the
proportion of positive behavior support, which was included as a classroom-level predictor. Intraclass correlation coefficients were
calculated as a measure of reliability for each tally and were reported as high for proactive behavior management and approvals,
moderate for reactive behavior management, and low for disapprovals given the high frequency of zero occurrences (see Pas et al.,
2015).

Classroom contextual variables. Observers also tallied the total number of students in the classroom, as well as the number of
students they observed to be male and White, separately. The percentage of students observed to be male in the class was calculated
by dividing the number of students counted as male by the total number of students in the class. Similarly, to calculate the percent of
students of color in the classroom, the total number of White students observed in the classroom was divided by the total number of
students in the class. This percent was then subtracted from one to arrive at its inverse (e.g., one minus the proportion of White
students in the classroom was equal the proportion of students of color in the classroom). Although operationalizing race using this
method drew on independent observers' perceptions of students’ visible racial position within the classroom based on phenotypic
traits, this measure does not purport to assess actual student race/ethnicities. Instead, this approach conceptualizes race and racism as
endemic and a form of marginalization of people of color based on phenotypic traits; consistent with critical race theory (Solérzano,
1997), it captures perceived student diversity. As such, the method used in the current study to identify percent of students of color in
the classroom is consistent with extant research examining perceptions of race based on phenotypic skin color ascribed to individuals
by others (Perreira, Wassink, & Harris, 2018).

Exclusionary discipline use. School-level discipline data were obtained from the Maryland State Department of Education,
which annually collected school suspension data in the form of the suspension rate (i.e., total number of suspension incidents divided
by total number of students enrolled at the school).

Racial discipline disproportionality. Racial discipline disproportionality has been measured using various methods (Petrosino
et al., 2017). The measurement of racial discipline disproportionality in research, practice, and policy contexts has been debated and
no one metric has emerged as the best indicator (Nishioka, Shigeoka, & Lolich, 2017). Rather, consideration of multiple metrics is
recommended to best understand both practical and substantive aspects of racial discipline disproportionality (Girvan et al., 2019).
For example, the risk ratio (also called the relative risk ratio) is frequently used given its face validity as an intuitive reflection of
parity or disparity (1.0 indicates the same risk for both groups, 2.0 indicates a risk that is twice as high for Black students as White
students, and so on). Although useful, risk ratios do not provide information about the absolute magnitude of the difference. Ac-
cording to Girvan et al. (2019), “schools with the same risk ratio can have very different overall levels of discipline” (p. 44). For
example, a school with a risk ratio of 3.0 might have a risk among Black students of 30% and White students of 10%, or a risk among
Black students of 3% and a risk among White students of 1%. In either case, the risk ratio would be the same (i.e., Black students' risk
is three times that of White students). Determining the risk difference, or the absolute difference in risk on a percentage scale from 1 to
100, allows for more substantive assessment of the difference in the magnitude of the risk. In the prior example, the risk difference in
the first scenario would be 20% (30% minus 10% = 20%) and in the second would be 2% (3% minus 1% = 2%), which has very
different implications for intervention. Using the two measures in tandem provides a more well-rounded picture of disproportionality
and its potential impact on school climate, as well as providing a more holistic view of a schools’ disproportionality, which is
necessary to determine which schools to prioritize for reform and intervention. Based on work by Girvan et al. (2019) and several
other scholars in this area (e.g., Bottiani, Bradshaw, & Gregory, 2018; Nishioka et al., 2017), we opted to examine these two metrics
of disproportionality rather than rely solely on one indicator.

The risk ratio and a risk difference were both based on the count of students, disaggregated by race, who received one or more
out-of-school suspensions for each school in the sample; these data were obtained from the Office of Civil Rights data files for the
school year corresponding with the survey data collection (i.e., 2013-2014). The ratio was calculated for each school by dividing the
out-of-school suspension rate for Black students by the out-of-school suspension rate for White students (Petrosino et al., 2017), such
that risk ratios exceeding 1.0 indicated higher suspension rates among Black students and risk ratios lower than 1.0 indicated higher
suspension rates among White students. The risk difference was calculated for each school by subtracting the out-of-school sus-
pension rate for White students from the out-of-school suspension rate for Black students, such that positive risk differences (i.e.,
greater than zero) indicated higher suspension rates among Black students whereas negative risk differences indicated higher sus-
pension rates among White students.

School demographics. Demographic variables at the school level were obtained from the MSDE. These variables included the
percent of students receiving free and reduced-price meals (FARMs) and the total enrollment of students in each school. Although
school-level student race data were also available, these data were too highly correlated with the FARMs rate data for both to be
included in the statistical models and race was already captured at the individual (student race), classroom (racial composition), and
school (racial discipline disproportionality) levels.

2.4. Analyses
To account for the nested nature of the data, a three-level linear model was fit using Stata software (14.2; StataCorp, 2015) where
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student variables were included at level 1, classroom variables were included at level 2, and school variables were included at level 3.
Level 1 included student demographics (e.g., race, gender, and high academic achievement as measured by grades of B or above).
Multilevel modeling allowed for the investigation of effects at both an individual level and two group (classroom and school) levels,
while appropriately attributing unexplained variability at different levels. The proportion of teacher positive behavior support,
percent of male students present, and the percent of students of color present were analyzed at level 2. Included at level 3 were the
school percentage of students who received FARMs, the total enrollment in the school, schools’ overall suspension rates, and Black-
White risk ratios and risk differences of suspension. In total, eight models were analyzed. First, four models examined the direct effect
of the associations of the variables of interest (i.e., student race, classroom positive behavior supports, and school racial discipline
disproportionality) and control variables (e.g., classroom and school compositional variables in all models) on two distinct outcomes
of interest (i.e., student perceptions of academic engagement and school disciplinary environment) and modeled with two metrics of
disproportionality separately. Additionally, four models included cross-level interaction effects examining racial discipline dis-
proportionality (two models, one for each metric) as a moderating factor in the association between student race and positive
behavior support and the two outcomes (e.g., student perceptions of academic engagement and school disciplinary environment).
Standardized coefficients were generated and can be interpreted as effect sizes, in which an effect of 0.20 is considered small (Cohen,
1992).

Missingness. Missingness of outcome data was relatively low, with only 5.4% (n = 1167) of students not responding on the
survey for the outcome of academic engagement and 8% (n = 1725) of students not responding to questions regarding the dis-
ciplinary environment. At level 2, between 17 and 18% of data were missing from classroom observations. And at level 3, less than
2% of data were missing. Patterns of missingness in the data were further probed. Little's (1988) multivariate test of Missing
Completely at Random (MCAR) indicated the data did not meet the assumptions of the MCAR missing data mechanism
(%07, = 6788.66, p-value < .001). To mitigate the potential of bias in parameter estimates due to missing data, multiple imputation
techniques were used. Specifically, multiple imputation was used to generate multiple datasets, each with plausible values filled in for
the originally-missing values. The complete datasets were then analyzed, with estimates from each model pooled into a single set of
results (see Enders, 2010 for a more thorough description). For all imputation models, the variables used were: academic engage-
ment, disciplinary environment, male, Black, B or higher, teacher positive support, percent of male students in classroom, percent of
students of color in classroom, percent of FARMs in school, percent suspended in school, and total enrollment of school. For all risk
ratio models, the risk ratio was included, and for all risk difference models, the risk difference was included. Further, for cross-level
interaction models, the appropriate interactions were included. Using the Blimp software (see Enders, Keller, & Levy, 2017; Keller &
Enders, 2018), a fully conditional specification (i.e., chained equations) approach was used to impute values for the two fully
unconditional three-level models, as well as the four direct effect three-level models. For each three-level model including cross-level
effects and random slopes, a respective substantive model compatible fully conditional specification approach was used (SMC-FCS;
Bartlett, Seaman, White, & Carpenter, 2015). This approach differs from the standard fully conditional specification approach, in that
the outcome variable is imputed conditional on predictors and auxiliary variables. Both approaches, however, appropriately address
the nested structure of the data. Specifically, all predictor variables to be used in the analyses, as well as significantly correlated
auxiliary variables, were included in each imputation model. A total of m = 20 replicated data sets were produced (Enders, 2010;
Rubin, 1987). Finally, analyses were run on each imputed dataset, with final parameter and standard error estimates pooled from
each model. This approach produces less biased estimates than listwise deletion (Rubin, 1987).

Centering. The student self-report variable Black was group-mean centered relative to the level 2 classroom group mean, and
observed classroom positive behavior support was group-mean centered relative to level 3 school group mean. This approach allows
for an interpretable estimate of the cross-level interaction, by appropriately partitioning the within- and between-group effects. The
percent of males present and the percent of students of color present were centered around the grand mean of level 3 schools, as these
were main effects only. At level 3, suspension risk ratio and risk difference for Black students, overall suspension rate, the percent of
students receiving FARMSs, and total enrollment of the school were also centered around the grand mean.

Intraclass correlation coefficient (ICC). Improvements between the unconditional and final models were assessed. The ICC at
the school level for the fully unconditional academic engagement model was 0.02, while the ICC at the classroom level was 0.03. For
the fully unconditional disciplinary environment model, the school-level ICC was 0.01, while the ICC at the classroom level was 0.03.
These estimates can be interpreted as the proportion of variance in the outcome than can be explained solely by the school a student
attends, or the classroom within a school that a student attends, respectively. The percent between-school variance explained as well
as the percent between-classroom variance explained were also calculated (see Tables 2 and 3). Estimates of standard errors have
been shown to be biased in studies ignoring the clustering effect, and therefore violating the independence assumption (Kish, 1965;
Raudenbush & Bryk, 2002; Tate & Wongbundhit, 1983), even when the estimated intraclass correlation is small (e.g., 0.02;
Fitzmaurice, Laird, & Ware, 2004)). Further, Hox (1998) argued for the use of multilevel models in scenarios in which data arise from
a natural hierarchical structure, such as pupils nested within schools. He states “standard statistical formulas will underestimate the
sampling variance ... [unless] either the intraclass correlation is zero, or the cluster size is one.

3. Results
3.1. Academic engagement and risk ratio

Stata results for the direct effects models using risk ratio as the racial discipline disproportionality metric (see model 1a in
Table 2) indicated there were no significant school-level predictors. At level 2, the percent of students of color in the classroom was
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Table 2
Results for 3-level model examining the association among student, school, and classroom variables using risk ratio.

Academic Engagement Academic Engagement Cross-

Level Interaction (1b)

Disciplinary Environment
Direct Effect (2a)

Disciplinary Environment Cross-
Level Interaction (2b)

Direct Effect (1a)

Coeff. p Coeff. p Coeff. P Coeff. p
Level 1 (ir; Student)
Male —0.01 0.13 -0.01 0.15 0.02%* 0.002 0.02%* 0.002
Black 0.03*** < 0.001 0.02* 0.03 0.02* 0.01 0.02* 0.03
B or Higher Grade 0.20%** < 0.001 0.20%** < 0.001 0.10%** < 0.001 0.10%** < 0.001
Level 2 (f; Classroom)
Positive Behavior 0.02 0.29 0.01 0.28 0.01 0.25 0.01 0.17
Support (PBS)
Percent of Male —0.02 0.08 —0.02 0.08 —0.02% 0.03 —0.02% 0.045
Students
Percent of Students of 0.04* 0.02 0.04* 0.02 0.02 0.41 0.01 0.47
Color
Level 3 (y; School)
Percent of FARMS 0.00 0.84 0.00 0.83 —0.13*** < 0.001 —0.13*** < 0.001
Black-White Risk Ratio —0.03 0.09 —-0.03 0.08 —0.05* 0.03 —0.05% 0.03
(RR)
Percent of Students 0.00 0.85 0.00 0.86 —0.03 0.24 —0.03 0.28
Suspended
Total Enrollment —0.02 0.36 —0.02 0.36 —0.07** 0.008 —0.07* 0.01
Cross-Level Interaction
Black x RR N/A N/A —-0.01 0.32 N/A N/A —-0.02 0.06
PBS x RR N/A N/A 0.00 0.73 N/A N/A 0.00 0.84
School-level ICC 0.010 0.025 0.025 0.067
Classroom-level ICC 0.023 0.058 0.039 0.031
Between-school Variance  23.5 24.2 13.2 11.2
% Reduction
Between-classroom 34.0 33.7 55.4 54.9

Variance %
Reduction

Note. *p < .05, **p < .01, ***p < .001; Coefficients are standardized; Significant effects are bolded; N/A = not applicable (i.e., interaction was
not modeled). Total Enrollment variable was divided by 100 to aid in interpretation. Percent reduction represents the percent between-school or
between-classroom variance explained as compared to the fully unconditional model.

positively associated with academic engagement (f = 0.04; p = .02). In other words, students in classrooms with a higher percentage
of students of color reported significantly higher levels of academic engagement. Lastly, at level 1, student race (;x = 0.03; p < .001)
and grades (; = 0.20; p < .001) were significantly related to student perceptions of academic engagement. Specifically, Black
students reported significantly higher perceptions of academic engagement than White students, and students receiving higher report
card grades (i.e., B or better) reported significantly more academic engagement than students who received lower report card grades
(C or lower). Cross-level interactions between racial discipline disproportionality, as measured by school-level risk ratio, interacted
with student race (student level) and positive behavior support (classroom level) were not significantly related to student perceptions
of academic engagement. All above-noted findings were robust to the additions of these cross-level interactions (see model 1b in
Table 2).

3.2. Academic engagement and risk difference

Results for direct effect models using the risk difference as the measure of racial discipline disproportionality (see model 3a in
Table 3) indicated there were no significant predictors at either the school or classroom level. At level 1, student grades (xxt = 0.20;
p < .001) were significantly related to student perceptions of academic engagement, such that students receiving higher report card
grades reported more favorable perceptions of academic engagement than students receiving lower grades. The cross-level inter-
action between racial discipline disproportionality, as measured by school-level risk difference, and student race was significantly
related to student perceptions of academic engagement (y = 0.03; p = .01). There is an overall negative effect of larger risk dif-
ferences, but it appears that White students are most impacted by these gaps. In schools with smaller gaps, Black students reported
less favorable perceptions of academic engagement than White students, but higher engagement than White students in schools with
a larger risk difference (see Fig. 1). The highest engagement ratings provided were by White students in schools with small racial
difference gaps. There was no significant cross-level interaction between risk difference and positive behavior support (see model 3b
in Table 3).
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Table 3
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Results for 3-level model examining the association among student, school, and classroom variables using risk difference.

Academic Engagement

Academic Engagement Cross-

Direct Effect (3a)

Level Interaction (3b)

Disciplinary Environment

Direct Effect (4a)

Disciplinary Environment Cross-
Level Interaction (4b)

Coeff. p Coeff. p Coeff. p Coeff. p
Level 1 (ir; Student)
Male —0.01 0.13 -0.01 0.16 0.02%* 0.002 0.03** 0.001
Black 0.03*** < 0.001 0.02 0.09 0.02* 0.01 0.02 0.09
B or Higher Grade 0.20%** < 0.001 0.20%** < 0.001 0.09%** < 0.001 0.10%** < 0.001
Level 2 (f; Classroom)
Positive Behavior 0.01 0.35 0.01 0.33 0.01 0.29 0.01 0.19
Support (PBS)
Percent of Male -0.2 0.09 —0.02 0.09 —0.02% 0.03 —0.02 0.05
Students
Percent of Students of 0.03 0.09 0.03 0.10 0.01 0.74 0.00 0.82
Color
Level 3 (y; School)
Percent of FARMS —0.01 0.78 —-0.01 0.80 —0.13** 0.001 —0.13** 0.001
Black-White Risk 0.04 0.15 0.04 0.15 0.04 0.35 0.04 0.32
Difference (RD)
Percent of Students 0.04 0.30 0.04 0.30 0 0.98 0.00 0.93
Suspended
Total Enrollment —0.02 0.44 —0.02 0.45 —0.07* 0.01 —0.06* 0.02
Cross-Level Interaction
Black x RD N/A N/A 0.03* 0.01 N/A N/A 0.02 0.16
PBS x RD N/A N/A 0.01 0.61 N/A N/A 0.00 0.81
School-level ICC 0.010 0.025 0.027 0.073
Classroom-level ICC 0.024 0.057 0.041 0.036
Between-school Variance  23.0 24.0 13.5 11.4
% Reduction
Between-classroom 33.4 32.9 52.5 50.3
Variance %
Reduction

Note. *p < .05, **p < .01, ***p < .001; Coefficients are standardized; Significant effects are bolded; N/A = not applicable (i.e., interaction was
not modeled). Total Enrollment variable was divided by 100 to aid in interpretation. Percent reduction represents the percent between-school
variance explained as compared to the fully unconditional model.
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Fig. 1. Cross-Level Interaction of Racial Discipline Disproportionality Measured by Risk Difference and Student Race (Black vs. White) on Academic
Engagement.

3.3. Disciplinary environment and risk ratio

The results of the direct effects model using risk ratio as the measure of racial discipline disproportionality (see model 2a in
Table 2) indicated that discipline disproportionality was significantly and negatively associated with student perceptions of the
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school disciplinary environment (y = —0.05; p = .03). Similarly, the percentage of students receiving FARMs (y = —0.13;
p < .001) and total enrollment (y = —0.07; p = .008) were also significantly and negatively related. In other words, students rated
the disciplinary environment less favorably in schools with higher discipline disproportionality, more students receiving FARMs, and
a larger student enrollment. Worth noting is that the beta values for FARMs are rather small, but reflect the decrease in ratings of the
environment for each additional 1% of students receiving FARMs. At the larger scale (e.g., comparing schools that have 20% more
students receiving FARMs), the magnitude of this impact would be more sizable. At level 2, the percent of males present ( = —0.03;
p = .03) was significantly associated with perceptions of the disciplinary environment, such that students in classrooms with higher
proportions of males present reported a poorer school disciplinary environment. Gender (xxt = 0.02; p = .002), student race (;t = 0.02;
p = .01), and grades (;t = 0.10; p < .001) were also significantly related to student perceptions of the school disciplinary en-
vironment at level 1. Specifically, male students, Black students, and students receiving higher report card grades (i.e., Bs or better)
reported significantly more favorable perceptions of the school disciplinary environment than females, White students, and students
with C grades or worse. Cross-level analyses indicated no significant cross-level interactions. Findings from the disciplinary en-
vironment direct effects model were robust to the additions of the cross-level interaction variables.

3.4. Disciplinary environment and risk difference

Results for direct effect models using the risk difference as the measure of racial discipline disproportionality (see model 4a in
Table 3) mirrored the above findings with the exception that when modeled as risk difference, the racial disproportionality finding no
longer held. Thus, this model again indicated that both the percentage of students receiving FARMs (y = —0.13; p = .001) and total
enrollment (y = —0.07; p = .02) were significantly and negatively related to student perceptions of school disciplinary environment.
At the classroom level, the percent of males present (f = —0.02; p = .03) was significantly associated with perceptions of the
disciplinary environment. Gender (;t = 0.02; p = .002), grades (x = 0.09; p < .001), and student race (;t = 0.02; p = .01) were
significantly related to student perceptions of the school disciplinary environment at level 1. The interpretations of these findings are
the same as the above section. Cross-level interactions between racial discipline disproportionality, as measured by school-level risk
difference, and student race and positive behavior support were not related to student perceptions of the disciplinary environment
(see model 4b in Table 3).

4. Discussion

The current study sought to understand how students' perceptions of academic engagement and the school disciplinary en-
vironment were associated with teacher's use of positive behavior support in the classroom and school-level racial discipline dis-
proportionality, while accounting for multiple other classroom and school contextual variables. Two measures of disproportionality,
the risk ratio and the risk difference, were leveraged to add rigor and methodological robustness to the study. We were also interested
in how the perceptions of these constructs varied by student race for Black and White students. Below we interpret the findings from
the multilevel analyses and conclude by discussing some of the implications for school psychology research and practice.

4.1. School climate perceptions: academic engagement and disciplinary environment

We found four small, significant associations involving the student race variable. First, Black students reported significantly
greater academic engagement than White students (both in general and in schools with greater risk difference). Although this was not
an original hypothesis, this finding supports earlier research on the academic achievement paradox (Bottiani, Bradshaw, &
Mendelson, 2014; 2016; Shernoff & Schmidt, 2008), whereby Black students report consistently higher on self-reports of academic
engagement than White students (Bottiani, Bradshaw, & Mendelson, 2014, 2016; Shernoff & Schmidt, 2008). Second, students in
classrooms with a higher percentage of students of color reported significantly and slightly higher levels of academic engagement,
which may relate to the student-level race finding. Third, Black students reported significantly and slightly more positive perceptions
of the school disciplinary environment than White students overall, but the cross-level interaction between student race and the racial
discipline disproportionality at the school level indicate there is more nuance to this finding.

In understanding these findings, we draw upon prior literature on the benefits of diverse classrooms, particularly for students of
color (Ayscue, Frankenberg, & Siegel-Hawley, 2017). Specifically, not only do racially diverse learning environments have positive
impacts on academic achievement for students of all races, but students of color achieve at higher levels in racially diverse schools
than in segregated schools (Ayscue et al., 2017; Reardon, 2016). Regarding the interaction finding, when student race was interacted
with the risk difference indicator, the results suggested that there is higher academic engagement for students in schools with low
racial discipline disproportionality. However, we found that White students may have been more sensitive to the racial dis-
proportionality than Black students, such that their report of academic engagement was significantly lower than Black students’ in
schools with higher racial discipline disproportionality. In fact, our analyses suggested that Black students had somewhat comparable
ratings of academic engagement in both racially disproportional and non-disproportional settings. This finding may be because
teachers need more support implementing culturally responsive classroom management. Specifically, teachers may stop their in-
struction frequently to manage student behaviors, particularly in classrooms with a higher percent of students of color. This constant
interruption to instruction may contribute to White students feeling less engaged. This was the only significant cross-level interaction.

We also found that male students reported significantly and slightly more favorable perceptions of the school disciplinary en-
vironment than females, but that students in classrooms with higher proportion of males present reported poorer ratings of the school
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disciplinary environment. Given the literature demonstrating that males are referred and suspended more than females (Skiba, Chung
et al., 2014), it may be that the males are more attuned to rules because they are reminded more frequently about the rules by way of
more frequent referrals for themselves and same-gender peers. This finding supports earlier research suggesting that there are gender
differences around perceptions of punishment whereby males perceived punishment as more appropriate than females (Kelder,
McNamara, Carlson, & Lynn, 1991).

In addition, the results suggested that students receiving higher report card grades (i.e., B or better) reported significantly and
moderately more academic engagement and more positive perceptions of the school disciplinary environment than students who
received lower report card grades (C or lower). The first finding, that students receiving higher report card grades are more engaged
academically follows logically. Students who are academically engaged tend to also have more positive behavior and be grouped with
other students in classes who are similarly behaved because of ability grouping and tracking and systems (Veldman & Sanford, 1984).
In particular, Language Arts classes (which comprise a large portion of this data), may be to some extent “tracked” by reading level.
Thus, the amount of time spent in classrooms with high-performing peers may account for the more favorable perceptions of the
disciplinary by students with higher grades. Results also indicated that students in schools with more students receiving FARMS and a
larger student enrollment rated the disciplinary environment less favorably. This finding adds to literature on varying discipline
practices by context (Noltemeyer & Mcloughlin, 2010). It may be that it may be more difficult to maintain a positive discipline
environment in larger schools and in schools where the economic background may vary from the middle-class context of the majority
of the teaching force.

Our hypotheses that teachers' use of positive behavior supports would moderate the association between disproportionate school
discipline and students' perceptions of the two school climate domains was not supported. Prior research has characterized the
broader classroom disciplinary environment as including students' perceptions of each other's behavior (e.g., whether they listen),
their teachers' ability to manage disruptive behavior, and the structure of the school environment in terms of having rules and the
extent to which students are rewarded for positive behavior (Farmer, Reinke, & Brooks, 2014). These domains are well aligned with
aspects of Positive Behavioral Interventions and Supports (PBIS; Farmer et al., 2014; Horner, Sugai, & Anderson, 2010). Therefore, it
is surprising that students in the classrooms of teachers who use more positive interactions in their classroom did not have better
perceptions of the school's disciplinary environment, particularly since students spend most of the day in the classroom. Moreover, we
expected that positive teacher-student classroom interactions would buffer the association between high rates of disproportionality
and student perceptions of the disciplinary environment, but this hypothesis was not supported. It may be that the proportion of
positive interactions alone is insufficient to buffer this association or that the frequency of these interactions were not enough to offset
this association between disproportionality and student perceptions of the disciplinary environment. It also may be that negative
interactions (i.e., reprimands, disapprovals) are necessary to examine explicitly. These findings highlight the need for more research
into other protective factors and/or teacher practices that may buffer this association.

4.2. Racial discipline disproportionality

The findings suggest that in schools characterized by higher levels of racial discipline disproportionality as measured by the risk
ratio, both Black and White students reported less favorable perceptions school disciplinary environment. These results are consistent
with and strengthen conclusions from prior research suggesting that racial gaps in discipline practices affect students' school ex-
periences broadly (Anyon et al., 2016; Bottiani et al., 2017) and demonstrate the relevance of examining student perceptions of
school discipline in relation to racial disciplinary disproportionality. Yet it is important to note that the association between racial
discipline disproportionality and perceived school disciplinary environment was not replicated when we used the risk difference
metric to operationalize racial discipline disproportionality. One substantive difference in the two metrics to keep in mind is that the
risk ratio is more of an indicator of disparity, whereas the risk difference may be more of an indicator of high frequency of exclusion
among Black students. It may be that inequity itself, rather than frequency, is more of a driver of students’ perceptions of the
disciplinary environment. Although we cannot draw firm conclusions as to why these metrics yielded different results, the dis-
crepancy itself is suggestive of the importance of utilizing multiple disproportionality metrics in education research to ensure valid
and precise inferences are made.

In terms of racial discipline disproportionality as a cross-level moderator, we found that the risk difference metric moderated the
association between Black student race and academic engagement, but did not find a moderation effect in this association when using
the risk ratio metric. Furthermore, this finding was in the opposite direction of what we had hypothesized, such that White students'
academic engagement was more negatively associated with racial discipline disproportionality than Black students' (i.e., Black
students' report of academic engagement appeared less sensitive to racial discipline disproportionality than White students, although
the trend was negative for both). Keeping in mind that risk difference may indicate higher frequency of exclusion of Black students,
rather than disparity as indicated by the ratio metric, this finding is consistent with prior research that suggests high rates of
exclusionary discipline negatively affect students' perceptions of school climate (Mitchell & Bradshaw, 2013). Although it is more
intuitive that Black students' academic engagement would be more related to racial discipline disproportionality than White students',
the pattern of association was negative for both; it may simply be that Black students' academic engagement is more resilient to these
effects than White students’.

No differences in the association between racial discipline disproportionality and student perceptions of the disciplinary en-
vironment were found between Black and White students, for either the risk ratio difference or the risk difference metric, suggesting
racial discipline disproportionality relates to students’ perceptions of positive disciplinary environment similarly regardless of race.
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4.3. Strengths and limitations

This study offers several methodological strengths that contribute to the research literature. Specifically, multilevel modeling was
used to not only account for the nested nature of the data (e.g., students clustered in classrooms within schools), but also to leverage
relevant factors across three levels to better understand these student perceptual outcomes. Moreover, this study drew from a large
relatively diverse sample of students, classrooms, and high schools, and also pooled from multiple data collection methods (i.e.,
student self-reported surveys, observational measures conducted by external observers, two metrics of disproportionality, and ad-
ministrative datasets). To avoid bias in parameter estimates, multiple imputation techniques were used instead of listwise deletion of
missing data, helping to strengthen the analyses and results. Moreover, the standardized coefficients eases interpretation of the
results, specifically in terms of the magnitude of effect sizes. Even with these and other methodological strengths, there are some
limitations to consider.

One measurement limitation to consider is related to the measurement of race at different levels (i.e., individual, classroom). Race
was measured via self-report at the student-level. However, at the classroom level, it was measured during observations, such that the
trained observers counted the number of ostensibly “White” students present in the classroom. The approach taken by observers was
to assess the degree to which visible racial/ethnic minorities were present by counting apparently White students in proportion to the
total number of students. One potential concern regarding this approach is that it does not confirm with students their actual self-
reported racial/ethnic identity. Unfortunately, we were not able to link student demographics with classroom observations given the
anonymous nature of both the survey and observational measure. Disruption of classroom activities during observational periods to
ask students or teachers to self-identify was not feasible. Although this is an imperfect measure, we considered it pertinent to our
research questions to assess the potential for bias exposure by ascertaining whether a student is perceived by others to be a racial/
ethnic minority (i.e., because such bias is based on others' perceptions). We strongly caution against any inferences regarding ob-
served race/ethnicity in this study as a within-student identity characteristic; instead, observed proportion of students of color
represents an ecological context variable that represents the classroom's potential for exposure to bias in this study. Similarly, in this
study we compared disproportionality metrics between Black and White students as the mean percentage of Asian and Hispanic
students in the sample of schools was small for Asian and Hispanic students (only 4% and 6% respectively. However, future research
could compare Black students with students from other backgrounds.

Relatedly, we found that students in classrooms with a higher percentage of students of color reported significantly higher levels
of academic engagement; however, this finding was only significant in the model that used the risk ratio indicator of dis-
proportionality, and not the model that used the risk difference indicator. This inconsistency suggests the need for further research to
confirm this finding. Although not necessarily a limitation per se, it does highlight the need for researchers to consider using multiple
indicators of disproportionality in their work. Moreover, though statistically significant, our effect sizes, reported by the standardized
coefficients at each level, are mostly in the small range, with the exception of the grades finding, which was moderate. However, it is
important to note that the effect size indicates change per each one percent increase in students of color or males, and thus, the effect
size, for example, of 0.04 for percent of students of color is reflective of change when there is 1% more students of color in the
classroom. If comparing classrooms differing by 10%, this effect is actually 0.40 (and moderate in size).

Further, we dichotomized some of the ordinal variables (e.g., report card grades) to aid in interpretation; however, more precise
measurement of these indicators may prove helpful in future studies. It is possible the reduction in variance resulting from the
dichotomization resulted in small estimated effect sizes; therefore, more precise measurement may be warranted. It is also possible
that the positive behavior supports variable may not fully capture teachers’ positive classroom management practices. More research
is needed to determine under what circumstances (if any) using positive behavior supports in the classroom is likely to moderate the
effects of disproportionality. These findings are consistent, however, with extant research that suggests that PBIS alone is not as-
sociated with reductions in disproportionality (Bradshaw et al., 2012; Vincent, Swain-Bradway et al., 2011; Vincent & Tobin, 2011);
in fact, recent research suggests that reductions in disproportionality are more likely to occur when PBIS is combined with profes-
sional development and coaching of teachers in their use of culturally-responsive practices (Bradshaw et al., 2018). Future research
may also consider other teacher characteristics in relation to student and classroom factors, such as teacher ethnicity and racial/
ethnic match with students. Moreover, additional disproportionality metrics should be considered (e.g., individual suspension risk) in
future studies. Unfortunately, however, we did not have data on individual risk.

Other limitations include the cross-sectional study design; therefore, we cannot make inferences about the directionality of the
associations between constructs. Additionally, we only examined the perceptions of White and Black students in a single mid-Atlantic
state, which limits generalizability to states with different racial/ethnic compositions (e.g., states differ in different population
diversity). Future research should consider examining disproportionality in samples including other ethnic groups and using data
from other states, particularly states in other geographic locations that show other groups (e.g., Latinx students) are dis-
proportionately represented in exclusionary discipline. Similarly, these analyses are pertinent to students in high schools (grades
9-12) and may not generalize to middle or elementary school students.

4.4. Implications and conclusions

Student engagement has become a central focus for programs aiming to improve conditions for learning in the United States,
mainly because high engagement is linked with other several positive student outcomes, including achievement and key social,
emotional, and behavioral competencies needed for a successful transition into adulthood (Aspen Institute, 2017; Wang & Fredricks,

2014). Similarly, student behavior and the use of exclusionary discipline in schools are an acute concern, particularly with respect to
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how exclusionary disciplinary actions are applied disproportionately by race, and given how steeply rates of suspension among Black
students have risen over the past several decades (Losen et al., 2015).

These issues are of particular interest to school psychologists, as professional organizations have clearly outlined the role that
school psychologists should play in addressing them. For example, the American Psychological Association (APA) Division 16 (2012)
emphasizes “the enhancement of the status of children, youth, and adults as learners and productive citizens in schools and other
settings” (p.1). Further, the National Association of School Psychologists (NASP, 2010) emphasizes that psychologists should play an
integral role in school-wide practices to promote learning and preventive and responsive services, as well as student-level services to
address academic and social skills. Thus, the issue of racial discipline disproportionality should be of central focus both in research
and practice, and has increasingly become of interest as evidenced by the formation of statements and committees regarding social
justice in schools (NASP, 2019). These issues are also very timely, given the increasing diversity of U.S. public schools, and the
growing interest in school climate, as emphasized in the Every Student Succeeds Act (ESSA, 2015, p. 1177).

Unfortunately, the findings of this study suggest that more work is needed in operationalizing the measurement of the construct of
school-level racial discipline disproportionality for research purposes. Specifically, these results suggested that the association be-
tween disproportionality and student perceptions varies based on the metric used to operationalize racial discipline dis-
proportionality. We also observed conflicting results for student perceptions of the school disciplinary environment (i.e., risk ratio,
but not risk difference, was associated with a positive disciplinary environment). On the other hand, there was no direct association
between disproportionality, as measured by either metric, and academic engagement, which is an area also in need of additional
research. Although recent work has provided guidance to schools and districts on the measurement of racial discipline dis-
proportionality (e.g., Girvan et al., 2019), there is less guidance for researchers who are interested in the effects of racial discipline
disproportionality on school climate or the best way to measure it as an environmental feature of the school in multilevel models.
Future research could explore the gamut of disproportionality metrics as they relate to student, staff, and observationally-assessed
school climate indicators to provide a foundation for which metric is best to use.

The findings presented here highlight the importance of examining factors at multiple levels, and confirm the complexity and
difficulty schools have encountered in impacting academic engagement and the school disciplinary environments. There is research
demonstrating the promise of school-wide approaches, which address overall reliance on reactive disciplinary strategies like office
discipline referrals and suspensions, to improve school climate (Bradshaw, Koth, Thornton, & Leaf, 2009; Horner et al., 2010), but
also evidence that more needs to be done to address racial discipline disproportionality (Bottiani et al., 2018). Specifically, more may
be needed at the school level to ensure that rules are constructed in a culturally-responsive manner, but schools may also need to
provide further opportunities for students to engage in academic and social activities (Lewallen, Hunt, Potts-Datema, Zaza, & Giles,
2015; Zimmerman et al., 2018). To leverage school-wide strategies, more training for pre- and in-service teachers in positive, evi-
dence-based behavior interventions and culturally responsive practices may also be warranted (Bradshaw et al., 2018). Additional
research is needed not only to further explore the interaction of these factors at the classroom level in relation to teacher practices
(Larson, Pas, Bradshaw, Rosenberg, & Day-Vines, 2018), but also the rigorous testing of coaching and professional development
models that aim to improve positive teacher-student classroom interactions and classroom management (see for example, Bradshaw
et al., 2018). Moreover, teacher educators will likely want to train pre-service educators in these skills prior to their entry into
classrooms.

The student-level findings solidify that disproportionality is not just a discipline, or race, issue. Students perceive academic
engagement and the school environment differently based on demographics (race and gender) as well as their achievement. This is
important for schools to recognize, and for school psychologists to encourage teams to consider in data-based decision making. The
examination of a wide range of data (i.e., not just achievement or behavior but also climate) by different student groups (and not just
race) is imperative to ensuring that every student succeeds in our schools. In the new guidelines from ESSA, states and thus schools
were encouraged to think beyond the most common metrics of accountability, and this study re-affirms the importance of doing so.
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