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1 | INTRODUCTION

A series of narrative and systematic reviews and meta-analyses examining the effects of school-wide positive
behavior interventions and supports (SWPBIS) on school, staff, and student outcomes have been published over the
past decade. Recently, there has been a noticeable increase in the quantity and quality of published experimental
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group design studies focused on SWPBIS (e.g., Grasley-Boy, Gage, & Lombardo, 2019; Ryoo, Hong, Bart, Shin, &
Bradshaw, 2018). Therefore, this study updates those prior reviews and, importantly, addresses key limitations of
previous reviews by (a) including unpublished research and (b) conducting a robust variance estimation (RVE) meta-

analysis to address the dependence of multiple effect sizes reported in each study.

1.1 | SWPBIS defined

SWPBIS is a multitiered system of support framework designed to prevent problem behavior from occurring and
effectively intervening when it does (Sugai & Horner, 2009). Critical features of SWPBIS include school-based
teams making data-based decisions, identifying students in need of increased intervention intensity, which is
delivered via tiers of prevention and intervention (Horner, Sugai, & Anderson, 2010). Primary prevention, or Tier 1,
provides universal supports for all students, including establishing and teaching school-wide behavioral
expectations, teaching school routines, increasing the use of evidence-based classroom management, and
developing a school-wide recognition system for appropriate behavior (Mclntosh & Goodman, 2016). Secondary
interventions, or Tier 2, are typically implemented with a small group of students and include strategies such as
Check and Connect (Anderson, Christenson, Sinclair, & Lehr, 2004), Check-in/Check-out (Crone, Hawken, &
Horner, 2010), and Social Skills Groups (Lane et al., 2003). Lastly, tertiary intervention, or Tier 3, typically includes
functional behavior assessment-based behavioral intervention plans to target the most intensive behavioral needs
of individual students (Horner, Kincaid, Sugai et al., 2014).

SWPBIS is not a curriculum, but rather a framework promoting a process of the capacity building between
professionals along with continuous engagement in professional development (Horner et al., 2010). Sources of
professional development are variable across states but are often provided from state or district personnel to
ensure fidelity of implementation. Fidelity assessment is important to (a) identify strengths and weaknesses of the
implementation process, (b) evaluate the effectiveness of adopted programs, and (c) determine student progress as
it takes time to emerge (Mclntosh & Goodman, 2016). Currently, there are more than 25,000 schools worldwide
implementing SWPBIS with varying degrees of fidelity (www.pbis.org).

1.2 | Prior reviews of SWPBIS

To date, three systematic reviews (i.e., replicable search and inclusion/exclusion procedures) have examined the
experimental evidence of the impact SWPBIS has on school, staff, and student outcomes. Solomon, Klein, Hintze,
Cressey, and Peller (2012) reviewed single-case designs and identified 20 studies that included at least one individual
component of SWPBIS as an independent variable and student behavior as a dependent variable. The authors used a
regression-based procedure to calculate single-case design effect sizes and found a small effect (% =.35). However, the
authors included pre-post studies, which did not demonstrate experimental control, and the levels of dependent
variables varied from student- to classroom- to school-levels (i.e., treating student-level effects equivalent to school-level
effects). In addition, the fidelity of implementation data was not reported, and evaluation of study quality was absent.

Gage, Whitford, and Katsiyannis (2018) conducted a systematic review focused exclusively on group-
experimental design studies that examined the effect of SWPBIS implementation on disciplinary exclusions (i.e.,
office discipline referrals [ODRs] and suspensions) at the school level. They identified four studies and reviewed the
quality of those studies using the What Works Clearinghouse (WWC) standards and the Council for Exceptional
Children (CEC) quality indicator guidelines. The authors found that the overall treatment effect on combined ODRs
and suspensions was not statistically significant. However, the authors did find the effect of SWPBIS on school
suspensions alone was large and statistically significant (g=-0.86). A limitation of their review was that they

focused on exclusionary outcomes and included only a small number of studies due to their strict inclusion criteria.
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Most importantly, they only included peer-reviewed and published research studies. Research suggests that
exclusion of unpublished research in meta-analyses may bias the estimate of effect (Gage, Cook, & Reichow, 2017).

Similarly, Mitchell, Hatton, and Lewis (2018) conducted a systematic review of group-experimental design
studies of SWPBIS, but they focused on SWPBIS training as an independent variable instead of just implementation
of SWPBIS. As a result, the authors identified five studies, which they evaluated using WWC and CEC quality
standards. Mitchell et al. (2018) found that schools can be successfully trained to implement SWPBIS with fidelity,
which also leads to positive distal effects on school-wide outcomes (e.g., school climate and student behaviors).
However, studies did not report the fidelity of SWPBIS training, which was a primary focus of their review, and the
authors did not report effect sizes. Furthermore, like Gage et al. (2018), Mitchell et al. (2018), and also excluded

unpublished research.

1.3 | Purpose

Despite the growing number of schools implementing SWPBIS, current systematic reviews synthesizing the
evidence include only a few experimental studies. Furthermore, those reviews (a) did not synthesize all available
outcomes and (b) excluded unpublished research (e.g., dissertations). Therefore, we conducted a systematic review
to extend previous syntheses focusing on group-experimental studies that examined the implementation of
SWPBIS (at least tier 1) on student outcomes at the school-level by addressing these two limitations. Hence, in
contrast to the study focused on exclusionary discipline (Gage et al., 2018), the current review includes all possible
school, staff, and student-level outcomes, including academic, behavioral, and organizational outcomes. In addition,
this review includes dissertations and unpublished studies to reduce potential publication bias on the results (Gage,
Leite, Childs, & Kincaid, 2017). The following research questions guided this review:

1. How many group-experimental (i.e., randomized control trials) or quasi-experimental design (QED) studies
examined the effect of SWPBIS on school-level outcome?

2. What is the quality of those studies based on WWC and CEC standards?

3. What is the effect of SWPBIS across all included outcomes?

2 | METHODS

We conducted a systematic review to synthesize the effects of SWPBIS on school, staff, and student outcomes by
searching electronic databases, hand searching journals, conducting forward and backward searches, and reaching
out to authors publishing SWPBIS research. The following steps were used to identify potential studies for
inclusion: (a) Abstract review from the electronic database search, (b) full-text review, and (c) full-text coding and
data extraction, conducted two times for reliability. Then, a hand search of the Journal of Positive Behavioral
Interventions and a forward and backward (or ancestral) search were conducted from the collected peer-reviewed

journal. Last, we reached out to authors identified in the search about current, unpublished, or submitted research.

2.1 | Search procedures
2.1.1 | Abstract search

Multiple search strategies to identify all studies meeting the inclusion criteria were used. These strategies included
searching of electronic databases and checking reference lists from included studies meeting eligibility criteria. The
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electronic database search included Education Resources Information Center (ERIC) and Academic Search Premier,
Education Index Retrospective, Education Source, PsycINFO, Psychology and Behavioral Sciences Collection in EBSCO
host, and ProQuest Dissertations and Theses Global in October, 2019. The following terms were used for in a Boolean/
Phase search: (“positive behavioral intervention* and support® OR “positive behavior* support*” OR “multi-tier” OR
“multitier” OR “multi tier”) AND (“outcome” OR “academic®” OR “behavior*” OR “achieve*” OR “perform*”) AND (“affect™”
OR “comparison group” OR “control*” OR “effect*” OR “experiment™” OR “impact™ OR “QED” OR “Quasi-experimental”
OR “guasiexperimental” OR “random*’ OR “RCT” OR “treatment”). The total of 1,242 abstracts in EBSCO, 518 in ERIC,
and 529 in and ProQuest Dissertations and Theses Global were identified through the database search and exported to
Endnote. After the removal of duplicated records (137), a total 1,711 records were included for review.

The abstracts were then reviewed to screen for inclusion eligibility using the following criteria: (a) The study
was conducted in K-12 public schools; (b) the independent variable was implementation of SWPBIS; (c) the primary
outcomes could be assessed at school-level; and (d) studies used group experimental or QED with a true
comparison group, excluding case studies (i.e.,, pre-post not comparison group), single-case design, literature
reviews, or meta-analyses, and correlational studies (i.e., within-group longitudinal designs). Studies with one-to-
one school comparisons (e.g., Caldarella, Shatzer, Gray, Young, & Young, 2011) were excluded because school-level
variance could not be calculated. Also, studies with proprietary models (e.g., Safe and Civil Schools) were excluded
(Ward & Gersten, 2013) to examine the effect of the SWPBIS framework as described by Sugai and Horner (2009).

2.1.2 | Full-text review

Thirty-four studies met inclusion criteria from the abstract review and were passed on for the full-text. After the
full-text review using the same inclusion criteria outlined above, 13 studies remained. Twenty-one studies were
removed due to study design (n = 14), intervention criteria (n = 2), and outcome criteria (n = 5). Studies that focused
on specific interventions implemented as part of SWPBIS implementation (e.g., Benner, Nelson, Sanders, & Ralston,
2012; Wills, Kamps, Abbott, Bannister, & Kaufman, 2010) or those that focused exclusively on teacher outcomes
(e.g., teacher self-efficacy) were removed (e.g., Ross, Romer, & Horner, 2012). Also, studies with control groups that
also received SWPBIS training (e.g., Simonsen et al., 2012; Vincent, Randall, Cartledge, Tobin, & Swain-Bradway,
2011) were excluded. Two studies that examined the same outcomes with the same sample but at different periods,
one with a 3-year trial (Bradshaw, Koth, Bevans, lalongo, & Leaf, 2008) and one with a 5-year trial (Bradshaw, Koth,
Thornton, & Leaf, 2009). We include only the 5-year trial.

Next, 45 studies were identified for full-text review from ProQuest Dissertations and Theses Global. Eleven
studies remained after the removal of 34 studies due to study design (n = 21), outcome criteria (n = 12), and setting
(n = 1). Studies that included researcher selected classrooms to represent school-level outcomes (e.g., Eacho, 2013)
or examined cohort effects, not school effects (e.g., Smolkowski, 2006) were excluded. Twenty studies were
identified from these two sets of electronic searches with the keywords. The hand search of the past 6 years
(2013-2019) of the Journal of Positive Behavioral Interventions identified two additional studies. Then, forward
(n=2,404) and backward searches (n=677) were conducted using the same eligibility criteria. Five additional
studies were included (three peer-reviewed journals and two dissertations). Last, we contacted authors of included
studies to identify additional, unpublished studies, which resulted in five additional studies (four peer-reviewed and

one dissertation). Overall, we identified 20 peer-reviewed studies and 12 dissertations (k = 32).

2.1.3 | Full-text coding and data extraction

We extracted study characteristics in Excel using the following criteria: (a) Study design, (b) setting, (c) number of
schools, (d) number of students, (e) school/student characteristic, (f) the number of years implementing SWPBIS, (g)
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implementation levels of SWPBIS, (h) implementation fidelity, (i) areas of outcomes, and (j) outcome measures.
Then, the quality of each study was assessed using both the WWC Group Design Standards 4.0 (2019) and the CEC
quality indicators (CEC, 2014; Cook et al., 2015). For the WWC Standards, studies were categorized into one of
three ratings: (a) Meets WWC Group Design Standards Without Reservations, (b) Meets WWC Group Design Standards
with Reservations, or (c) Does not Meet WWC Group Design Standards. Studies had to meet three criteria to meet
without reservations: (a) A randomized controlled trial (RCT) with, (b) no risk of bias due to individuals entering
clusters (i.e., joiners), and (c) no risk of bias due to nonresponse (i.e., attrition). RCTs with high attrition or QED
studies could meet with reservations if baseline equivalence was established (see WWC, 2019 for a complete
description of standards).

The CEC quality indicators (2014) include eight domains: (a) Context and setting, (b) participants, (c)
intervention agent, (d) description of practice, (e) implementation fidelity, (f) internal validity, (g) outcome
measures, and (h) data analysis. The total of 24 items for group design studies was considered and coded as being
(a) present or (b) not present. We then summed the number of present items and divided by a total of 24 items to

calculate the percentage of indicators met according to the CEC quality indicator.

2.2 | Inter-rater agreement

Two trained raters coded abstracts and studies, extracted data, and conducted quality assessments. The first
author conducted 100% of all data collection phases. The second author conducted an inter-rater agreement. Any
disagreements were resolved using a consensus meeting, where item disagreements were discussed together and a
final decision for the final value was determined. Inter-rater agreement was conducted for 10% of all abstracts
were double coded, with 100% agreement for passing on to the full-text review. Fifty-percent of full-text review
articles were double coded, with 100% agreement. Fifty-percent of the final included studies were double coded,
with 98% agreement across all items. A consensus meeting was conducted to resolve discrepancies. Finally, 30% of
the included studies’ quality was double coded. One-hundred percent agreement was found for both study quality
instruments.

2.3 | Meta-analytic procedures

First, we extracted means, standard deviations (SD), proportions (e.g., percentage of students in a school with one
or more ODR), and sample sizes for all included outcomes. If descriptive statistics were not available, we extracted t
values for t tests (suspensions in Algozzine, Wang, White et al., 2012), F values from analysis of variance models
(Guardino, 2013), or recorded the author reported effect sizes (Bradshaw, Mitchell, & Leaf, 2010; Bradshaw,
Waasdorp, & Leaf, 2012; Gage, Lee et al., 2018; Gage, Lee, Grasley-Boy, & Peshak George, 2018; Gage & Stevens,
2018; Grasley-Boy et al., 2019). We then calculated standardized mean difference effect sizes (g) and the variance
of g for all outcomes following formulas described in Lipsey and Wilson (2001). The unit of interest for this study
was the school-level effect of SWPBIS. Therefore, for all studies, we used the number of schools to calculate the
variance of g, even when the study reported student-level outcomes. We took this approach to ensure that the
weights were accurately applied in the subsequent meta-analysis. For example, Bradshaw et al. (2012) reported
behavior outcomes from the Teacher Observation of Classroom Adaptation (TOCA), a teacher completed rating
scale, for 11,738 students in 37 schools. If the variance was based on the student-level sample, the weight for the
study would be much larger than the other studies that report school-level data, thereby biasing the results toward
the reported effect sizes in that study only because student-level data were reported.

Next, we estimated meta-analytic models for behavior, academic, and organizational domains. Most studies
reported more than one outcome for the behavior and academic domains (e.g., ODR, in-school suspension [ISS], and
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out-of-school suspension [OSS]). Therefore, we estimated RVE meta-analytic models for the behavior and academic
outcomes. RVE is a meta-analytic approach used to analyze statistically dependent effect sizes (Tanner-Smith,
Tipton, & Polanin, 2016). Multiple effect sizes from the same study and sample are statistically dependent and
violate the assumption of independence of traditional meta-analysis models (Borenstein, Hedges, Higgins, &
Rothstein, 2009). Only one outcome was reported from each study for the organizational domain, therefore, a
traditional random-effects model was estimated. We made an a priori decision to estimate random-effects for all
models because we believe that (a) there may be additional studies that we were unable to collect and study-level
characteristics may account for between-study variance. For the behavior and academic outcomes, we conducted a
series of subgroup analyses to evaluate moderating effects of publication type (dissertation or published study),
study design (RCT or QED), and outcomes type (disciplinary exclusions, suspensions, reading, and math). There
were not enough effect sizes in the organizational domain to conduct subgroup analyses. All meta-analyses and
moderator analyses were conducted in R (R Core Team, 2014). The RVE models were estimated in the robumeta
package (Fisher, Tipton, & Zhipeng, 2017), while the random-effects model for the organizational domain was

estimated in the metafor package (Viechtbauer, 2010).

3 | RESULTS

Overall, 32 studies using an RCT or QED were identified that evaluated the effect of SWPBIS on school-level
outcomes. Six of the studies used an RCT design (Algozzine et al., 2012; Bradshaw et al., 2010, 2012; Horner, Sugai,
Smolkowski, et al., 2009; Sgrlie & Ogden, 2015; Waasdorp, Bradshaw & Leaf, 2012), while 26 studies used a QED
design with a comparison group that did not receive SWPBIS training. Characteristics of the collected studies are
presented in Table 1. Outcomes of the studies were coded by domain. It is worth noting that Horner et al. (2009)
reported all three categories, but the behavioral outcomes were not included since there was no control group for
ODRs. The authors did not report ODR results for year one, only after delayed treatment was delivered.

3.1 | Study characteristics

A total of 8,781 schools were included across ten different locations in the United States and in Europe. Studies
were conducted in the Pacific Northwest, Midwest, Mid-Atlantic region, Southeastern, and Southwestern United
States. Specific states included Texas, California, Connecticut, Florida, Georgia, Hawaii, lllinois, Kentucky, Maryland,
Minnesota, Missouri, North Carolina, Oregon, Pennsylvania, and South Carolina, while one study was conducted in
Norway (Sgrlie & Ogden, 2015).

Sixteen studies were conducted in elementary schools, three in middle school, two in high school, and 11
included mixed levels of schools with the majority at the elementary level. The average student enrollment was 698
students per school. Student characteristics were varied. The percentage of White students ranged from 8% to
86%, while the percentage of African American students ranged from 4% to 59%, while the percentage of students
receiving free or reduced lunch (FRL) ranged between 9% and 69% across the samples.

In regard to the implementation levels of SWPBIS, all but three of the studies focused on the implementation of
Tier 1. Two studies evaluated the implementation of all three tiers (Algozzine et al., 2012; Gage, Grasely-Boy et al.,
2019) while one study evaluated the universal and tertiary tiers (Nelson, Martella, & Marchand-Martella, 2002).
Across the studies, the average years of implementation were 3.4 years. In terms of the tools used to evaluate the
fidelity of implementation, most used the School-wide Evaluation Tool (SET; Horner, Todd, Lewis-Palmer, et al.,
2004) or the Benchmark of Quality (BoQ; Cohen, Kincaid, & Childs, 2007). Seven studies did not report the fidelity
tool used. Overall, reported fidelity for the treatment groups were at or above 70% on the BoQ and 80% on the
SET. Ten studies did not report fidelity scores.
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Twenty peer-reviewed published studies and 12 dissertations were included in this review. When comparing
results by publication type (i.e., peer-reviewed journal and dissertation), the average number of schools included in
peer-reviewed journals was average 394.7 schools (total 7,499 schools), whereas the average in dissertations was
109.9 schools (total 1,319 schools). Regarding study design, one-third of the studies in peer-reviewed journals were

RCT, while none of the dissertations used an RCT.

3.2 | Quality assessment based on WWC and CEC standards

Nineteen studies met WWC standards. Overall, 51.7% of the peer-reviewed journal articles met WWC standards
with or without reservations (k = 17), while 16.6% of the dissertations met the WWC with or without standards
(k = 2). Seven studies met WWC standards without reservation, 12 studies met WWC standards with reservation
by establishing equivalence for both groups, while the remaining 12 studies did not meet the WWC standards. For
studies that did not have prior year behavioral outcomes, primarily due to limited information about how long
schools had been implementing, equivalence was established for all available school characteristics, including
ethnicity and socioeconomic status.

Five of the seven studies that met WWC standards without reservation also met all of the CEC quality
indicators, while the other two studies meeting without reservations (Sgrlie & Ogden, 2015; Waasdorp, Bradshaw,
& Leaf, 2012) met ~80% of the quality indicators. Across all studies, the percentage of CEC quality indicators met
ranged from 38% to 100%, with an average of 75% met. The average percentage of indicators met in peer-reviewed
journals was 83%, while that in dissertations was 63% (contact author for complete tables).

3.3 | Study reported effects of SWPBIS on school-level outcomes

Twenty-two of the 32 studies reported outcomes in the behavior domain, 13 studies reported outcomes in the
academic domain, and four studies reported outcomes in the organizational domain (see Table 2). Sixteen studies
reporting outcomes in the behavior domain included suspensions (ISS and OSS) and nine studies included ODRs.
Other behaviors outcomes included corporal punishment, expulsion, referral to law enforcement, school-related
arrest (e.g., Gage, Grasley-Boy, Peshak George, Childs, & Kincaid, 2018; Grasley-Boy et al., 2019), bullying and peer
rejection (Gage, Rose et al. 2019; Waasdorp et al., 2012), and emotional disturbance eligibility (Porter, 2012). Most
studies reported proportions of students with a behavior outcome (e.g., OSS), while two studies used the TOCA-
checklist (TOCA-C; Koth, Bradshaw, & Leaf, 2009). Results from the peer-reviewed articles indicate that there were
statistically significant decreases in behavior domain outcomes, primarily for ODRs and suspension, but also for
other more severe discipline resulting from problem behaviors (e.g., referral to law enforcement and arrest). Three
studies in peer-reviewed journals reported null results for behavior (Gage, Rose, et al., 2019; Gage & Stevens, 2018;
Ryoo et al.,, 2018). The results from the dissertations were mixed (i.e., significant and null) for both ODRs and
suspensions, but significant results were found for emotional disturbance eligibility, specifically, schools
implementing SWPBIS reported fewer students with emotional disturbance (Porter, 2012).

For outcomes in the academic domain, most studies included reading, mathematics, or aggregated both. Four
studies reported additional subjects, including science, social studies, and writing. Eleven studies used state
summative tests from Connecticut, Florida, Hawaii and lllinois, Kentucky, Maryland, Minnesota, North Carolina,
Pennsylvania, and Texas. All of the studies reporting state summative test results reported the percentage of
students at or above proficient in the achievement domain (e.g., reading). Overall, the results from peer-reviewed
journals had mixed results (i.e., significant and null); all results from dissertations were null.

Last, four studies examined organizational outcomes. Three studies examined student perceptions of school
safety using the Student Safety Survey (Spokane Public District, 1997). Nelson et al. (2002) and Horner et al. (2009)
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found no statistically significant differences between the treatment and comparison groups, while Homen (2014)
found a significant increase in ratings on the personal safety factor. Meanwhile, Bradshaw et al. (2009) examined
organizational health, resource influence, staff affiliation, academic emphasis, and collegial leadership using the
Organizational Health Inventory for Elementary Schools (Hoy & Feldman, 1996). The authors found statistically

significant improvements in all but collegial leadership compared with control schools.

34 | Meta-analysis

We used RVE meta-analysis to estimate the effect of SWPBIS on behavior and academic achievement and a
random-effects model for organizational outcomes. We excluded outcomes that rarely occurred (e.g., expulsions
and referral to law enforcement) to ensure accurate comparison between behavioral outcomes. We also excluded
the proportion of students identified with EBD (Porter, 2012) because the outcome was not comparable with other
behavioral outcomes and student self-report of bullying (Gage, Rose, & Kramer, 2019) because it is conceptually
different than behavior incidents. Last, we could not include the outcomes reported in Waasdorp et al. (2012)
because no descriptive statistics or effect sizes were reported and the models only evaluated slope values across
time, not treatment effects compared with the other studies. We also excluded Pas et al. (2019) because only
significant results were reported by year; overall effects were not reported and could not be calculated.

The results for all RVE models, including moderator analyses, are presented in Table 3. Seventeen studies
reported 45 outcomes in the behavior domain. The I? value suggests that there was significant heterogeneity
for the effect sizes, or that 77% of the variance may be explained by moderators. The first model estimated the
overall treatment effect for SWPBIS on behavioral outcomes. Results indicate that schools implementing SWPBIS
have a statistically significant impact on behavioral outcomes, reducing problem behavior, as measured by
disciplinary exclusions and teacher ratings, by 0.26 SD units. We then examined a series of moderators to
determine if there were differences of magnitude by moderators. None of the moderators were statistically
significant, suggesting that there were no differences between dissertations and published studies, RCTs and QEDs,
or by outcome type.

Next, we examined the effect of SWPBIS on academic domain outcomes. Thirteen studies contributed 31 effect

sizes for the academic domain. The I? value suggests that there was no heterogeneity for the 31 effect sizes, or that

TABLE 3 Meta-analysis results

Domain Moderator K # of Effect sizes I? (%) b 95% ClI df
Behavior
Intercept 18 46 76.90 -0.257*** [-0.413, -0.100] 10.8
Publication type 0.253 [-0.143, 0.650] 5.02
RCT 0.134 [-0.160, 0.429] 3.61
Exclusions -0.149 [-0.551, 0.253] 2.06
Suspensions 0.005 [-0.184, 0.194] 8.50
Academics
Intercept 13 31 0.00 0.113** [0.020, 0.205] 6.54
Publication type -0.201 [-0.469, 0.067] 2.15
RCT 0.179 [-0.793, 1.152] 1.85
Reading 0.123 [-0.090, 0.336] 7.5
Math -0.041 [-0.239, 0.157] 6.71
Organizational
Intercept 4 4 0.00 0.374 [0.021, 0.728] 3

Note: The intercept value is the overall effect size. Models with degree of freedom <4 are untrustworthy. The behavior and
academic models were estimated using robust variance estimation meta-analysis. All models were run separately.
Abbreviations: Cl, confidence interval; df, degree of freedom; RCT, randomized controlled trial.
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all of the variance between effect sizes was due to sampling error. The first model reports the overall treatment
effect for SWPBIS, which was statistically significant and suggests that schools implementing SWPBIS have 0.11 SD
units higher achievement. Similar to the behavior domain, none of the moderators were statistically significant.
Last, we estimated a random-effects model for the four organizational domain outcomes. Similar to the academic
domain model, the I? value was 0.00. Although only based on four effect sizes, there was a statistically significant
difference between treatment and comparison schools, with schools implementing SWPBIS reporting 0.37 SD units

higher on the organizational measures.

4 | DISCUSSION

This systematic review and meta-analysis were designed to address two noteworthy limitations of prior reviews of
experimental SWPBIS research, namely, inclusion of unpublished research and modeling dependent effect sizes
using RVE. We identified 32 RCT or QED studies that included over 8,700 schools and reported outcomes for
behavior, academic, and organization outcomes. When reviewing the individual studies, positive results were
present for some, but not all, outcomes in the behavior and academics domains. However, after aggregating the
effect sizes and applying RVE meta-analysis, we found a statistically significant aggregate effect size for outcomes
in both the behavior and academic domains. Further, although the individual studies reported mixed results for the
organizational outcomes (i.e., positive and indeterminant results), when aggregated, we found a statistically
significant and positive effect. Based on the meta-analytic results from our systematic review, we found that
SWPBIS has a statistically significant and meaningful effect on behavior, academics, and organizational health.

When using Cohen’s “rule of thumb” for interpreting effect sizes, all of the results would be considered small.
However, there has been a call for alternative interpretation frameworks for effect sizes in educational
intervention research (Lipsey et al., 2012). Some suggest that effect sizes of 0.20 or 0.25 SD units be considered
“educationally significant” (Bloom, Hill, Black, & Lipsey, 2008; Hedges & Hedberg, 2007; Lipsey et al., 2012). Kraft
(2018) proposes, based on a review of 481 effect sizes from 242 RCTs, that, in education, effect sizes <0.05 be
considered small, 0.05 to <0.20 be considered medium, and 0.20 or greater be considered large. Contextualized
within this educational effect size framework, the results would suggest that SWPBI has a large effect on behavior
and organizational domain outcomes and a medium effect on academic achievement.

This study included all of the studies in the two prior systematic reviews of experimental group-design SWPBIS
evidence, but unlike those reviews, found statistically significant effect sizes for outcomes in all three domains. Gage,
Lee et al. (2018) found a statistically significant and large effect for suspensions, but the effect size was based on only
two studies, while there was no effect for ODR. We found a statistically significant effect size for all behavior
outcomes and that there was no difference in the overall effect size for suspensions, ODR, or other behavioral
outcomes. As noted, the Mitchell et al. (2018) did not calculate effect sizes, but found generally positive results, which
is aligned with our findings here. No prior systematic review or meta-analysis reviewed the effect of SWPBIS on
academic achievement. Overall, we believe that the increase in sample size, both the number of studies and the
number of schools, increased the accuracy of the population estimate, which we found to be statistically significant.

Although the results indicate that SWPBIS has significant effects across the three domains, it's worth noting
that not all studies reported fidelity of implementation data for schools receiving SWPBIS. Fidelity of
implementation provides data on how well a school implemented SWPBIS practices, particularly universal Tier 1
practices (Mclntosh & Goodman, 2016). Without that data, we cannot say with certainty whether or not the
treatment effects may vary by how well schools implement SWPBIS.

Of the studies that met WWC standards 4.0, 14 examined student behavioral outcomes, while seven studies
examined student academic achievements, and three investigated organizational outcomes. Most of the studies
that met WWC standards and examined behavioral outcomes found positive results, mostly in ODRs and

suspensions but also for other more severe behaviors (e.g., referral to law enforcement and arrest), and bullying
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and peer rejection. The results for academic achievement and organizational outcomes were mixed, with some
finding significant results and other finding null results and those for organizational outcomes. With regard to the
CEC quality indicators, only five studies met 100% of indicators. A number of studies did not adequately describe
students with disabilities in the sample or the researchers did not directly manipulate the independent variable
(e.g., post hoc QEDs).

Although the current review found promising effects of SWPBIS across all three outcomes, only a few reported
outcomes for specific population groups (e.g., minority students) or outcomes at the student level. Four studies
(Gage, Grasley-Boy, et al., 2018; Grasley-Boy et al., 2019; Mozley, 2016; Porter, 2012) addressed differential
effects of SWPBIS on particular groups of students, including students with disabilities (Gage, Grasley-Boy et al.,
2018), students identified for emotional disturbance (Porter, 2012), and African American students (Gage, Grasley-
Boy et al.,, 2018; Grasley-Boy et al., 2019; Mozley, 2016). In particular, Gage, Grasley-Boy et al. (2018) found
significantly fewer OSS for students with disabilities and African American students in schools implementing
SWPBIS compared with students in comparison schools. Porter (2012) found significantly fewer students were
identified as having an emotional disturbance. In contrast, Mozley (2016) found no statistical differences for African
American students’ rates of suspensions and expulsion. Thus, more research is needed to investigate differential
effects of SWPBIS for particular groups of students. Understanding differential effects is important to evidence
that SWPBIS not only supports the needs of all students but also groups of students considered vulnerable (e.g.,
students with disabilities). Thus, future studies should consider disaggregating results by gender, ethnicity, and
student disability status.

4.1 | Limitation

Although the current review directly addresses noted limitations of previous reviews, several limitations still
remain. First, although the search process was rigorous and replicable, there could be missing studies. A great effort
was made to identify all potential studies by using several search procedures, including forward and backward
searches and hand searches. Second, Algozzine et al. (2012) included both academic and behavioral interventions in
their model, therefore, the academic intervention may have also affected students’ academic achievement. Third,
there were studies that used the same samples, but different outcomes (Bradshaw et al., 2012; Waasdorp et al.,
2012), which may increase bias. The RVE modeling was used to directly address the nesting of effect sizes, including
repeated samples across studies. Lastly, most studies in this review were focused on the universal implementation
of SWPBIS. Future research should consider examining the effects of SWPBIS not only at Tier 1, but also Tiers 2
and 3.

4.2 | Conclusion

The current review synthesizes the growing evidence of SWPBIS effects on behavioral, academic, and
organizational outcomes and extends prior reviews (Gage et al., 2018; Mitchell et al., 2018; Solomon et al.,
2012) by including unpublished studies and employing a RVE meta-analysis. Overall, we found statistically and
educationally significant effects of SWPBIS on all three school-level domains. These results provide further support

for the positive impacts of SWPBIS can have on schools and student outcomes.
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