University of Connecticut

OpenCommons@UConn
Doctoral Dissertations

University of Connecticut Graduate School

8-22-2013

The Effects of School-wide Positive Behavior
Support on High School Dropout Rates and
Specific Dropout Risk Factors
Jennifer L. Freeman
University of Connecticut - Storrs, jennifer.freeman@uconn.edu

Follow this and additional works at: https://opencommons.uconn.edu/dissertations
Recommended Citation
Freeman, Jennifer L., "The Effects of School-wide Positive Behavior Support on High School Dropout Rates and Specific Dropout
Risk Factors" (2013). Doctoral Dissertations. 200.
https://opencommons.uconn.edu/dissertations/200

The Effects of School-wide Positive Behavior Support on High School Dropout Rates and
Specific Dropout Risk Factors
Jennifer Freeman
University of Connecticut 2013

The purpose of this study was to explore the direct and indirect effects of SWPBIS on
high school dropout. This study uses structural equation modeling to describe the web
of relationships among important high school level outcomes and SWPBIS in a sample
of 883 high schools from 37 states. Results suggest that SWPBIS has statistically
significant positive effects on behavior and attendance at the high school level and that
attendance and behavior are statistically significant indicators of high school dropout
risk. The study did not find significant or consistent direct effects of SWPBIS on dropout
rates, and there is an indication that schools implementing SWPBIS may have higher
initial dropout rates as well as increased initial risk across outcome areas. This study
also highlights the need to address the effects of poverty and race on student outcomes
and to consider the integration of student support efforts with an understanding of the
relationships between different outcome areas.
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CHAPTER I
Introduction and Review of the Literature
Context of the Problem
The issue of high school dropout is a serious concern for educators, policy makers, and
the public. The economic and social consequences for those who do not complete high school
have continued to climb as the demand for a more educated workforce has increased
(Rumberger, 1983; Swanson & Editorial Projects in Education, 2009). Young adults who do not
complete high school are more likely to be unemployed, welfare recipients, and when employed,
make less money on average than their peers who did complete high school (Rumberger, 1987).
High school dropouts are also more likely to suffer from depression or other mental health
issues, join gangs or be involved in other criminal activities, and serve time in jail (Rumberger,
1987). These outcomes are a serious concern at the individual level and carry with them a large
“social cost” (Catteral, 1987).
Although there is a declining trend in overall high school dropout rates nationally (US
Department of Education, 2012), progress has not been realized equally. One common way to
define and quantify dropout is the status dropout rate, which represents the percentage of 16-24
year olds who are not enrolled in school or have not earned a high school diploma or General
Equivalency Diploma (GED). The overall status dropout rate was 7.4% in 2010; however,
dropout rates varied significantly by race (15.1% for Hispanics, 12.4% for American Indian or
Alaskan natives, and 8% for blacks, 4.2 % for Asian/Pacific Islander 5.1 % for whites; US
Department of Education, 2012) and income level (13.8% for those in the bottom quartile
compared to 2.5% for those in the top income quartile; US Department of Commerce, 2011). In
addition, dropout rates in some urban areas remain high. In the 50 largest U.S. cities, the
graduation rate in 2008 was just 52.8% (Swanson & Editorial Projects in Education, 2009).
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Therefore, understanding risk factors and identifying and implementing effective practices and
policies to reduce high school dropout rates is critical.
This chapter includes (a) a summary of dropout risk factors, (b) a description of
conceptual framework used to frame this study, (c) a systematic review of the literature assessing
the impact of dropout intervention policies and practices on dropout rates or school completion
rates, (d) a description of Positive Behavior Interventions and Supports (PBIS) and outcomes
related to PBIS implementation, and (e) the purpose for this study and research questions.
Dropout Risk Factors
The characteristics of students who eventually dropout of high school, and their
associated risk factors, have been well documented in research (e.g., Dynarski & Gleason 2002;
Mann, 1986; Prevatt & Kelly, 2003; Rumberger, 1995). No single risk factor can accurately
predict drop out; however, prediction is more accurate when multiple risk factors are present
(Lan & Lanthier, 2003; Lee & Burkham, 2003; Neild, 2009; Neild, Stoner-Eby, & Furstenberg,
2008; Roderick, & Camburn, 1999; Suh & Suh, 2007). Early identification of students at risk is
possible as early as third grade and quite accurate by sixth grade (Balfanz, Herzog, & Mac Iver,
2007; Carnahan, 1994; Catterall, 1987).
Risk factors have generally been described in two groups (Rumberger, 1983; Rumberger,
1995; Suh & Suh, 2007): status risk factors (i.e., parental education and employment, age,
gender, SES, native language, mobility, family structure, ability or disability) and alterable risk
factors (i.e., academic failure, retention, attendance, misbehavior, early aggression). More
recently, researchers have begun to discuss a third group of risk factors: school characteristics
(i.e., school policies, poverty concentration, school size, course offerings, and relationships
between teachers and students; Bryk & Thum, 1989; Lee & Burkman, 2003; Rumberger &
Thomas, 2000). There is an emerging literature that is beginning to conceptualize the drop out
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problem as a system level failure in need of a systemic tiered intervention (Lee & Burkam, 2003;
Lehr, Hansen, Sinclair, & Christenson, 2003; Mac Iver, 2011).
Hammond, Linton, Smink, Drew, and the National Dropout Preventions Center and
Communities in Schools (2007) conducted a comprehensive review of dropout risk factors and
exemplary programs. The authors summarized risk factors in four domains: individual, family,
community, and school risk factors. Within each of these domains, the authors designated
alterable risk factors or status/unalterable risk factors. Because status risk factors are often
intractable, alterable variables are the focus of most intervention research and are summarized in
Table 1.
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Table 1
Summary of Alterable Risk Factors by Domain
Individual Risk Factors
Adult
Responsibility

Attitudes,
Values, &
Beliefs

Teen parent (Rumberger, 2001)
Work more than 20 hrs./week in high
school (Rumberger, 2001)
Needed to get a job/needed to keep
job (Jordan, Lara, & McPartland.,
1994)
Early marriage (Rosenthal, 1998)
Family responsibilities like translating
for parents or caring for siblings
(Rosenthal, 1998)
Bonding to antisocial peers (BattinPearson, Newcomb, Abbott, Hill,
Catalano, & Hawkins, 2000)
Low occupational aspirations
(Rumberger, 2001)
External locus of control (Ekstrom et
al., 1986)
Greater need for autonomy than social
conformity (Rosenthal, 1998)
Low self-esteem and self-confidence
(Rosenthal, 1998)

Community Risk
Factors

Family Risk Factors

Friends who do not like
school
Friends with low
educational aspirations

Having sibling that dropped
out (Gleason & Dynarski,
2002)
Low parental educational
expectations (Alexander,
Entwisle, & Kabbani, 2001)
Low parental expectations
for behavior at school
(Alexander et al., 2001)
Low sense of child’s
abilities to do schoolwork
(Alexander et al., 2001)
Parents don’t talk to them
about what studied at
school
(Gleason & Dynarski,
2002)
Fewer study aides present
in home (Ekstrom et al.,
1986)
Lack of reading material in
the home
Permissive parenting styles

Behavior

Spends no time each week reading for
fun (Gleason & Dynarski, 2002)
Early sexual involvement (BattinPearson et al., 2000)
General deviance—drug use,
pregnancy, early sexual activity
(Battin-Pearson et al., 2000)
Serious trouble with the law (Ekstrom
et al., 1986)

Antisocial/delinquent
friends
Friends who drop out

Experiences

Experience stressful life event (Lehr,

Peer rejection

School Risk Factors
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Individual Risk Factors
and Family
Dynamics

Johnson, Bremer, Cosio, &
Thompson, 2004)

School
Performance
and
Academic
Policies &
Practices

Poor academic achievement, based
on grades and scores
(Rumberger, 2001)
Retention (Rumberger, 2001)
Over-age for grade level (Gleason &
Dynarski, 2002)
Poor reader
Trouble keeping up with schoolwork
(Jordan et al., 1994)

Education
Stability

Student school mobility (Rumberger,
2001); attended five or more schools
in lifetime (Gleason & Dynarski,
2002)
Changes in services/placement
Does not do/does less homework
(Ekstrom et al., 1986)
Cuts classes (Ekstrom et al., 1986;
Wehlage & Rutter, 1986)
Low number of credits earned in
school (Rumberger, 2001)
Low expectations for school
attainment (Rumberger, 2001;
Wehlage & Rutter, 1986)
Being unsure of graduating from high

Academic
Engagement

Community Risk
Factors

Family Risk Factors

School Risk Factors

(Lehr et al., 2004)
Low monitoring of
everyday activities
(Rosenthal, 1998)
High rates of retention
(Alexander et al., 2001;
Goldschmidt & Wang,
1999)
Ability tracking (Lehr et
al., 2004)
Little interactive
teaching (Obasohan &
Kortering, 1999)
Raising academic
standards without
appropriate support
(Lehr et al., 2004)
No differentiated
instruction/learning
styles
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Individual Risk Factors
Behavioral
Engagement
and
Supervision &
Discipline
Policies and
Practices

Psychological
Engagement
and
School
Environmental
Characteristics

school (Gleason & Dynarski, 2002)
Frequent truancy
Vandalism
High absenteeism (Gleason &
Dynarski, 2002: Rumberger, 2001)
Discipline issues (Ekstrom et al.,
1986; Rumberger, 2001)
Previously dropped out (Gleason &
Dynarski, 2002)
Suspensions or expulsions (Ekstrom
et al., 1986; Wehlage & Rutter, 1986)
Dissatisfaction with the way their
education is going (Wehlage &
Rutter, 1986)
Apathy
Hostility toward school/do not like
school (Jordan et al., 1994)
Low attachment/bonding to school
Feel like don’t belong at school
(Jordan et al., 1994)
Hard time getting along with
teachers

Community Risk
Factors

Family Risk Factors

School Risk Factors
Frequent use of
suspension (Lehr et al.,
2004)
School discipline policy
seen as unfair
(Rumberger, 1995)
% of students
misbehaving
(Goldschmidt & Wang,
1999)
Violence and crime in
school or school
neighborhood
Teachers perceived as
not caring about
students
Negative school climate
(Lehr et al., 2004)
Few personal contacts
from staff (Obasohan &
Kortering, 1999)
High % of at-risk peers
(Goldschmidt & Wang,
1999)
Low expectations by
teachers

Adapted from:
http://www.dropoutprevention.org/sites/default/files/uploads/major_reports/DropoutRiskFactorsandExemplaryProgramsAppendixB_5
-16-07.pdf
Note: Bold items conceptually related to documented PBIS outcomes in Table 2
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Students who drop out are a diverse group, and dropping out is often the result of a long
process of disengagement (Jimerson, Egeland, Sroufe & Carlson, 2000). Given this, a systemic,
tiered, and preventative approach to improving school climate and reducing risk factors seems
particularly applicable to the problem of high school dropout (Mac Iver, 2010). School districts
that are able to keep students successfully engaged in the school community may reduce the need
for intensive re-engagement strategies in high school because they have addressed multiple risk
factors simultaneously and early (Bryk & Thum, 1989; Coie, Lochman, Terry & Hyman, 1992).
Given the national attention the dropout problem has received, there is a surprising lack of
information about effective practices or policies. In the next section I examine the current high
school dropout intervention literature.
Literature Review of Dropout Intervention Studies
Previous Reviews of Dropout Interventions
Most research in the area of high school dropouts has focused on identifying risk factors
and protective factors or has provided descriptions of prevention programs. Much of the
research that has been used to identify effective programs has relied on correlational statistics or
descriptive case studies rather than experimental design (Lehr et al., 2003; Prevatt, & Kelly,
2003).
Additionally, many practices currently used do not have strong evidence of effectiveness
(Dynarski & Gleason, 2003). The What Works Clearinghouse (WWC) has identified 30
programs that are designed to help students (a) graduate, (b) complete school, (c) stay in school
or (d) progress in school. Of these 30 programs, five programs (Talent search, JOBSTART, Job
corps, New Chance, and National Guard Youth Challenge Program) meet the standards for
positive or potentially positive effects on helping students complete school. Of these five
interventions, four are designed to be implemented with individual students and one is designed
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to be implemented with a whole class. Unfortunately four out of five of these interventions offer
GED diplomas to students who have already left school, and only one of these interventions is
designed to be preventative.
Six school level interventions are reviewed by WWC. Four of these six (Career
Academies, Talent Development High Schools, Accelerated Middle Schools, High School
Redirection) have some evidence of positive effects on staying in school, but no strong evidence
that they are effective with helping students complete school. Of the programs designed to be
implemented with individual students, only Talent Search had evidence that it helps students
complete school and New Chance had evidence that it improved a student’s chances of
completing a GED. Check & Connect, ALAS, Financial Incentives for Teen Parents, and
Twelve Together show evidence of helping students staying in school, but WWC reports no
strong evidence that these programs lead to high school graduation. Descriptions of these
programs and the criteria used by WWC in their review can be found at
http://ies.ed.gov/ncee/wwc.
In addition to the WWC reviews, there are several dropout prevention practice guides that
have been published (e.g., Dynarski, Clarke, Cobb, Finn, Rumberger, & Smink, 2008;
Hammond, Linton, Smink, & Drew, 2007; Schargel & Smink, 2001). These guides provide
recommendations for best practices based both on what is known from research as well as expert
opinion. The Institute for Educational Science (IES) practice guide provides six key
recommendations, which are similar to those made in other practice guides.
•

Use data systems to identify students at risk early

•

Provide adult advocates to students at risk

•

Provide academic support and enrichment
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Implement programs to improve students classroom behavior and social skills

•

Provide personalized learning environments and individualized instruction

•

Provide rigorous and relevant instruction to better engage students in learning
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(Dynarski, Clarke Cobb, Finn, Rumberger, & Smink, 2008 p. 6)
The practice guides offer schools and districts a menu of options for addressing the
dropout problem; however, they do not address the integration of these practices into a
comprehensive model (Mac Iver & Mac Iver, 2010). In addition, in an attempt to create a
practical guide for educators, these reviews focus primarily on practice interventions and do not
address policy level interventions. They combine research findings with expert opinion and have
not clearly differentiated results from experimental or quasi-experimental research from
correlational or descriptive studies. There is a need for a rigorous, systematic review of both
policy and practice intervention studies that have used experimental or quasi- experimental
research designs.
To address this need and to inform this dissertation study, I conducted a systematic
comprehensive review of the empirical literature related to high school dropout policy and
practice interventions. The purpose of this review is to systematically examine both policy and
practice intervention research and assess the impact of those interventions on high school
dropout rates and school completion rates. This systematic review extends the current literature
by (a) describing both policy and practice interventions, (b) synthesizing findings from
experimental or quasi-experimental research only, and (c) examining the common elements of
effective interventions. Specifically, this review addresses the following questions:
1. What are the characteristics of the experimental literature examining high school
dropout or school completion interventions?
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2. What are the common elements of effective policy or practice interventions for
reducing high school dropout rates or increasing school completion rates?
Method
Article identification process. I used a multi-phase process to identify articles for
inclusion in this review. The process included (a) a systematic search of electronic databases, (b)
abstract screening for four key criteria (empirical, policy or practice intervention study, K-12
population, DV= dropout rates or school completion rates), (c) full article screening to determine
if articles met all inclusion criteria, and (d) an ancestral search of all included articles’ reference
lists. Specific coding and inclusion criteria definitions are located in appendix A.
Electronic search. I conducted a search of six common psychology and educational
electronic databases (Academic Search Premier, ERIC, Professional Development Collection,
PsychARTICLES, Psychology and Behavioral Sciences Collection, and PsycINFO), which
included all articles indexed in or before June 2012, to identify empirical studies of policy or
practice interventions directed at reducing high school dropout rates or increasing school
completion rates. Search terms included variations and combinations of the following terms:
high school, dropout programs, dropout prevention, high school graduation, high school
graduation rate, completing high school, positive behavior interventions and supports, PBIS,
school completion, and high school completion rate. In order to ensure the academic rigor of
research studies, search results were limited to peer reviewed publications. After removing
duplicates, this search process resulted in 558 abstracts for review.
Abstract review. I read and coded abstracts for each citation to determine if the full
article should be reviewed using the following criteria. First the article needed to be a peerreviewed empirical study. That is, I excluded literature reviews, position papers, program
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reviews or descriptions, and books or chapters. Second, the article needed to test policy
interventions, which affected an entire state or regional population, or practice interventions,
which affected a specific group or school. Empirical studies of risk factors or outcomes for
students who drop out of high school were excluded. Third the policy or practice intervention
needed to be preventative (i.e., not a recovery program) and directed and implemented at the K12 level. Interventions implemented at the early childhood or adult level or exclusively with
students who had already dropped out of high school (recovery programs) were excluded.
Community-based, school-based, and mixed interventions were included in order to provide a
comprehensive picture of the policy and practices that have been used to reduce high school
dropout rates. And finally, one of the dependent variables measured needed to be either high
school dropout rate or high school completion rate. A total of 88 of the 558 (16%) articles
reviewed were retained for full article review.
Full article review. I read and reviewed each article to determine if the article met each
of the criteria used for the abstract review as well as two additional criteria. First, the
intervention study needed to be experimental (i.e., group experimental, group quasi-experimental
design with a control group, experimental single subject designs, or mixed methods including
one of these elements). I excluded studies that did not achieve experimental control (i.e.,
qualitative studies, case studies, correlational studies, pre-post test designs without a control
group, or single subject studies without sufficient replications). Second, due to the contextual
nature of dropout behavior, I excluded intervention studies that were implemented outside of the
United States. A total of 26 of the 88 (30%) articles reviewed during this process were retained
for inclusion in this review. This included 10 policy intervention studies and 16 practice
intervention studies.

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS

12

Ancestral Search. In order to ensure a comprehensive review of relevant literature, I
conducted an ancestral search from the reference lists of the 25 articles that were retained after
full article review. I located each citation in the reference lists of included articles and evaluated
the abstract based on the criteria in the abstract review. A total of 976 abstracts were reviewed
as part of this process. Fifteen abstracts were identified through both the initial search
procedures and the ancestral search. Of the 976 abstracts reviewed, 16 new articles met the
criteria for full article review. After full article review, a total of 6 of those 16 articles were
retained for inclusion in this review (1 policy and 5 practice intervention studies). The reference
lists of these 6 newly identified articles were also included in the ancestral search procedures. In
total, I reviewed 1,519 unique abstracts, passed 104 abstracts to full coding, and retained
a total of 32 articles (11 policy and 21 practice intervention studies) in the final fully
coded sample.
Coding procedure. In order to summarize the existing empirical literature on dropout
interventions, I coded each retained article across five categories. In each category, codes were
recorded for all characteristics that applied. First, I recorded specific experimental research
methods (group experimental, group quasi-experimental, specific single subject design) and
modes of analysis (descriptive statistics, inferential statistics, visual analysis, effect sizes, other).
Second, I recorded specific demographic characteristics for which results were reported (race,
gender, sexual orientation, special education, socio-economic status, other). Third, I recorded
specific methods for calculating dropout or school completion variables and categorized any
additional dependent variables into four groups (academic, behavioral, attendance, other).
Fourth, I categorized specific intervention characteristics into six groups: academic intervention,
behavioral intervention, attendance intervention, study skills intervention, school/organizational
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structure intervention, or other. Intervention components are defined in Table 2. Additionally, I
categorized the target group size for the intervention (individual, small group, grade level,
school, tiered, state, other) and wrote a brief narrative description of each intervention. Finally, I
summarized reported results (increased, decreased, no change, or mixed results) for each
category of DV (dropout, school completion, academic, behavioral, attendance), noted statistical
significance or effect sizes for each DV result, and recorded a brief narrative summary of
recommendations.
Table 2
Intervention Component Definitions
Intervention Component
Definition
Academic strategies
Intervention directly addresses academic knowledge or skills
(e.g., tutoring in reading or math)
Behavioral strategies
Intervention directly addresses student behavior or social skills
(e.g., social skill groups or direct teaching and reinforcing
school expectations)
Attendance strategies
Intervention directly addresses student attendance or tardies
(e.g., transportation to or from school, parent contact related to
attendance, incentives for attendance)
Study skill strategies
Intervention directly addresses student study skills (e.g., test
taking strategies, homework organization or completion
strategies)
School organizational or
Intervention directly changes a school-wide organizational
structural changes
feature (e.g., schools within schools, 9th grade academies or
teams)

Results
Results are summarized in three parts. To provide an overview of the related emperical
literature and inform this study, the characteristics of all included studies are summarized and
described first for policy studies and then for practice studies. Next intervention components and
findings from effective policy or practice interventions are synthesized and discussed.
Policy intervention studies. A total of 11 studies were included in this policy review.
Publication dates for included studies ranged from 1986-2011. Group quasi-experimental studies

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS

14

comprise 82% (N=9) of the included studies in this review (Bishop, Mane, Bishop, & Moriarty,
2001; Booker, Sass, Gill, & Zimmer, 2010; Carnoy, 2005; Filindra, Blanding, & Coll, 2011;
Jacob, 2001; Landis, & Reschly, 2011; Marchant & Paulson, 2005; Schiller & Muller, 2000;
Warren & Hamrock, 2010) and 18% (N=2) are group experimental studies (Campbell,
Breitmayer, & Ramey, 1986; Harris, Jones, & Finnegan, 2001).
Results Reported. All studies reported both descriptive and inferential statistics.
Additionally, two studies used visual analysis (Carnoy, 2005; Landis & Reschly, 2011) and one
study also reported effect sizes (Landis & Reschly, 2011). Seven studies disaggregated findings
by race (Bishop et al., 2001; Booker et al., 2010; Carnoy, 2005; Harris et al., 2001; Jacob, 2001;
Marchant & Paulson, 2005; Schiller & Muller, 2000), three reported findings by gender (Harris
et al., 2001; Jacob, 2001; Schiller & Muller, 2000), and two reported results by socio-economic
status level (Jacob, 2001; Marchant & Paulson, 2005). In addition to high school dropout or
school completion findings, three studies (27%) reported academic outcomes (Bishop et al.,
2001; Jacob, 2001; Marchant & Paulson, 2005) and one (9%) reported attendance outcomes
(Bishop et al, 2001).
Intervention Components. Interventions that targeted school structure or organizational
characteristics were described in 55% of studies (N=6; Bishop et al., 2001; Booker et al., 2010;
Carnoy, 2005; Jacob, 2001; Marchant & Paulson, 2005; Schiller & Muller, 2000); three studies
(27%) described interventions that included academic intervention components (Bishop et al.,
2001; Carnoy, 2005; Marchant & Paulson, 2005), and two studies (18%) included intervention
components directed at improving attendance (Bishop et al., 2001; Harris et al., 2001; Landis &
Reschly, 2011).
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Target intervention group size. Interventions implemented at the state level were
described in 73% of studies (N=8; Bishop et al., 2001; Carnoy, 2005; Filindra et al., 2011; Jacob,
2001; Landis & Reschly, 2011; Marchant & Paulson, 2005; Schiller & Muller, 2000; Warren &
Hamrock, 2010), one study (9%) described school level interventions (Booker et al., 2010), and
two (18%) described individual student level (Campbell et al., 1986; Harris et al., 2001).
Outcomes. Overall, 36% of included studies (N=4) reported significant results on one or
both of the key outcome variables (high school dropout or school completion). Three studies
reported an increase in school completion rates (Booker et al., 2010; Campbell et al., 1986;
Filindra et al., 2011; Schiller & Muller, 2000). No studies reported significant drops in high
school dropout rates. Table 3 provides a summary of sample characteristics, settings, research
design, modes of analysis, independent and dependent variables, and results of all included
policy intervention studies.
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Table 3
Sample Characteristics, Settings, Research Design, Mode of Analysis, Independent and Dependent Variables, and Results of All
Included Policy Intervention Studies

Study
Bishop, Mane,
Bishop, &
Moriarty, 2001

Sample Characteristics/ Data
Source/ Setting
State aggregate data for all 50
states from NCES and US Census
Bureau
NELS-88 nationally representative
longitudinal data set
United States

Design and Mode of
Analysis
Quasi-Experimental with
non-random control group
Descriptive Statistics
Trends in dropout rates
Inferential Statistics
Logit Regressions
predicting effects of state
policy on DVs

*Booker, Sass,
Gill, &
Zimmer, 2010

Florida: State wide longitudinal
data on 4 cohorts of 8th grade
students – multiple data sources
but primarily K-20 EDW
Chicago: 5 cohorts followed
longitudinally from Chicago
public school data

Quasi-Experimentalmatched control group
Descriptive Statistics
% of students who graduate
from public vs. charter
schools
Race of students who
attend charter schools
Inferential Statistics
Regression analysis of
effect of attending charter
school on the likelihood of
graduating

Independent
Variable(s)

Dependent Variable(s)

Compulsory
Attendance Laws
State mandated
minimum course
requirements
State Minimum
Competency Exams
(MCE)
Hybrid End of course
exam/minimum
competency exam in
New York/North
Carolina
State standard-based
reforms

Dropout rates
Enrollment rates
GED completion
Graduation timing
NAEP 4th and 8th grade
tests in reading, math,
and science
College Enrollment
rates
Earnings of workers
Unemployment

Charter school
attendance

Graduation rate
College attendance rate

Results
School attendance laws have a small but positive effect on
enrollment rates
States with high course requirements had significantly
lower enrollment rates, higher dropout rates and higher
GED rates
MCE had no effect on dropout rates or enrollment rates
overall
New York’s hybrid system had significant effects. Students
were more likely to dropout, get a GED, graduate early and
graduate late.
Students with B averages living in states with MCE were
more likely to graduate late and more likely to finish with a
GED
Students with C averages had lower school completion
rates, higher late graduation rates and higher GED rates
when they lived in states with MCE
Academic achievement increased in states with end of
course exams and MCE
End of course exams more effective at raising achievement
then rewarding or sanctioning schools/teachers or state
MCE
Stakes for schools and teachers do have a positive effect on
achievement
Charter school attendance is associated with increased
school completion rates and college attendance.
Reasons are unclear- school size, grade configuration, and
academic achievement differences do not explain the
discrepancy between charter attendance and public school
attendance

Comment [BS1]: This one
doesn’t make sense to me.
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*Campbell,
Breitmayer,
& Ramey,
1986

Sub-group of larger randomized
study of children born to
disadvantaged parents
Outcomes for teenage parents (age
17 or younger) N=29 from original
sample of 109. 14 experimental day
care support 15 control group All
teens in high school or junior high
when children were born. All
mothers were single for much of the
time covered in the study

Carnoy, 2005

United States- specific location not
reported
State aggregate data for all 50 states
from NCES and US Census Bureau

Group Experimental
Design
Descriptive Statistics
Summary of differences
between experimental
group and control group
on maternal age,
education, first child,
single and on families
eligibility for AFDC

Quasi-Experimental- nonrandom control group

Aggregating the ELS HS graduation
variable for to the state level
Combined with state level policy
data
N=3,438,020
Children of immigrants= 306,128
US born children with US born
parents= 2,293,380
United States

Inferential Statistics
Regression analysis to
determine differences
between groups on
progression rates and
graduation rates due to
strength of state
accountability standards
Quasi-Experimental Nonrandom control group
Descriptive Statistics
Description of status of
immigrant children living
in all 50 states
Inferential Statistics
Multivariate OLS analysis
examining relationship
between state policy and
high school graduation

Success rating
(composite variable
including: mother sig.
involved in raising
child, completed high
school or made 4 years
educational progress in
4 years and the family
did not use AFDC)

Treatment group mothers were more successful (71%-47%
P< .095)
Treatment group mothers were significantly more likely to
finish high school and receive post high school training
(46%-13%)
Results not statistically significant but very small sample
size made significant results unlikely

Results calculated for
composite variable as
well as component
variables

Inferential Statistics
T-tests between groups

Descriptive Statistics
Due to small sample of
states exit exams group
differences reported as
actual differences

*Filindra,
Blanding, &
Coll, 2011

Access to free
educational day care
for teen parents

Strength of state
accountability
standards (0-5 scale)

School progression rates

State level high
school exit tests

Retention rates

Graduation Rates

Graduation rates for one cohort show a statistically
significant positive relationship between high
accountability policies while a 2nd cohort shows a nonsignificant negative relationship between high
accountability state policy and graduation rates
Relationship between high accountability and retention
rates positive and statistically significant for one cohort.
Relationship between high accountability and progression
rates statistically significant and positive

Policy Context
Immigrant welfare
scale
Multicultural
Disposition Scale
Political Context
Ranney Party Control
Index

Graduation Rates of
immigrants

Immigrant welfare scale- sig positive association with
graduation rates

Difference in graduation
rates

Multicultural Disposition Scale- negative association with
graduation rates (p<.1)
Political Context – highly significant positive association
with graduation rates in democratic states
Difference in graduation rates lower in democratic states,
and when immigrant welfare scale is higher
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Harris, Jones,
& Finnegan,
2001

San Diego School Department,
Department of Human Services
16-18 year olds
Excluded: pregnant or parenting teens,
teens in foster care, teens in private
schools, teens who had graduated or teens
who were working as an alternative to
school

Jacob, 2001

Landis &
Reschly,
2011

NELS- follows nationally representative
sample of students from 8th grade through
post high school
Data on HS graduation exams comes from
states, districts or schools
N= 12171
15 states:
Alabama, Florida, Georgia, Hawaii,
Louisiana, Maryland, Mississippi,
Nevada, New Jersey, New Mexico, New
York, North Carolina, South Carolina,
Tennessee, Texas
NCES-Common Core United States
Except Florida, California, Colorado, DC,
Maryland and Michigan because of
missing data
For Dropout/CSA changes analysis 9
states included: Connecticut, Illinois,
Indiana, Louisiana, Minnesota,
Mississippi, Nebraska, South Carolina,
Washington

Group Experimental
Descriptive Statistics
Differences between
experimental and
control groups
Inferential Statistics
Logistic multivariate
regression
Quasi-ExperimentalNon-random control
group

Case management and
financial penalty to
the teen’s parent’s
public assistance if
attendance was below
80%

Student has a graduation
certificate (student was
eligible for graduation
in their senior year)

State graduation
exams

Dropout rate

In June 1998, 57.4% of experimental group had graduation
certificates compared to 55.4% of control group. Not a
significant difference
Placement at an alternative school rather than a
comprehensive school was the strongest predictor of
graduation. Students in comprehensive schools were more
likely to graduate

Descriptive Statistics
Student demographic
characteristics in
states

Students in states with graduation exams score significantly
lower on achievement tests (2 points) and have higher
chance of leaving high school (10.1%-8.5%)
The difference in dropout probability based on graduation
exams is not statistically significant for full sample but is
for students in the bottom 25% of achievement levels
These students are 6.5 pts (25%) more likely to drop out in
states with graduation tests

Inferential Statistics
OLS Regression

States with graduation tests also serve a more
disadvantaged population

Quasi-Experimental
Non-random control
group
Descriptive Statistics
% of students who
drop out in each
grade
Dropout rates across
time
Inferential Statistics
Chi-square analysis
comparing states/
regions

Academic achievement:
math and reading

Compulsory
attendance laws

Dropout rate

Mixed Results: Some states that raised CSA ages saw
increases in dropout rates while others saw decreases

School Completion rate
Dropout grade level

Overall small but significant relationship between CSA age
and dropout grade level but no overall differences in
dropout rates or school completion rates
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Marchant &
Paulson, 2005

NCES- Common Core and
College boards SAT data base

Quasi-Experimental Nonrandom control group

United states
18 states had graduation exams
33 did not have graduation
exams

Descriptive Statistics
Explore differences between
states with and without
graduation exams

Regression analysis run on data
from 45 states due to missing
data

Inferential Statistics
Means difference tests
Multiple regression analysis
impact of states requirements
on graduation rates

National Education Longitudinal
Study 1988-92. And National
Longitudinal Study of Schools

Quasi-Experimental Nonrandom control group

Graduation Exam

School Completion rates
SAT scores

*Schiller &
Muller, 2000

N=9000 public school students
United states
Average of 180 students and 17
schools in each state

Warren &
Hamrock,
2010

NCES- Common Core
36 states

Descriptive Statistics
Sample characteristics
Inferential Statistics
HGLM analysis including
student, school and state level
variables

Quasi-Experimental Nonrandom control group
Descriptive Statistics
Minimum wage rates across
time
Inferential Statistics
Regression analysis
Series of state and year fixed
effects models

Statistically significant difference in graduation rates
between states with and without graduation tests. 8
percentage points (p=.005)
The requirement for a high school graduation exam had a
statistically significant negative effect on graduation rates
and on SAT scores

Broad Policy
Categories:
Intensive monitoring
Consequences for
students
Accountability for
schools

High school completion
rate

Federal and State
Minimum wage rates

High School
Completion Rate

Note: * study included in summary of effective interventions

Extensiveness of testing had significant positive effects on
log-odds of receiving a high school diploma. Also
significant interactions with teachers assessment of risk and
students own expectations
Consequences for students no significant overall effect but
significant interactions with teacher assessment of risk.
Consequences for schools no significant effect overall but
significant interaction with teacher assessment of risk.
State policies have a significantly greater effect on at risk
students
Extensiveness of testing policies and consequences for
students increase likelihood of graduation
Accountability for schools decreases an at risk students
likelihood of graduating
Increasing minimum wage has no effect on high school
completion rates
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Practice intervention studies. A total of 21 practice intervention studies are included in
this review. Publication dates range from 1964-2011. Fewer than a third (i.e., 29%) of these
studies (N=6) used experimental designs (Catterall, 1987; Longstreth, Shanley, & Rice, 1964;
Mac Iver, 2011; Sinclair, Christenson, & Thurlow, 2005; Sinclair, Christenson, & Evelo, 1998;
Weis & Toolis, 2009) and 71% of studies (N=15) used quasi-experimental research designs
(Catterall & Stern, 1986; Franklin, Streeter, Kim, & Tripodi, 2007; Furstenberg & Neumark,
2007; Kahne, Sporte, de la Torre, & Easton, 2008; Lever et al., 2004; Levy, Perhats, NashJohnson, & Welter, 1992; McSparrin, 1993; Meyer, 1984; Mezuk, 2009; Nowicki, Duke, Sisney,
Stricker, & Tyler, 2004; Porowski & Passa, 2011; Ramirez, Perez, Valdez, & Hall, 2009;
Solomon & Liefeld, 1998; Somers & Piliawsky, 2004; Stern, Dayton, Paik, & Weisberg, 1989;
Weis & Toolis, 2009).
Results reported. All studies reported descriptive statistics, and all but one study (Levy
et al., 1992) also reported inferential statistics. In addition, one study used visual analysis
(Porowski & Passa, 2011), and four studies reported effect sizes (Furstenberg & Neumark, 2007;
Kahne et al., 2008, Porowski & Passa, 2011, Sinclair et al., 2005). Results are reported
specifically by participant race in three studies (Levy et al., 1992; Mezuk, 2009; Sinclair et al.,
2005), by gender in five studies (Catterall, 1987; Furstenberg & Neumark, 2007; Mac Iver, 2011;
Sinclair et al., 2005, Weis & Toolis, 2009), and by special education status in two studies
(Sinclair et al., 2005; Sinclair et al., 1998).
In addition to dropout rate or school completion measures, one study (Catterall, 1987)
reported behavioral, academic and attendance outcomes; four studies (Franklin et al., 2007;
Kahne et al., 2008; McSparrin, 1993; Sinclair et al., 1998) reported academic and attendance
outcomes. Five studies reported behavioral outcomes (Lever et al., 2004; Longstreth et al., 1964;
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Nowicki, et al., 2004; Somers & Piliawsky, 2004; Weis & Toolis, 2009), four reported other
academic outcomes (Meyer, 1984; Mezuk, 2009; Ramirez et al., 2009; Somers & Piliawsky,
2004), and four reported attendance outcomes (Furstenberg & Neumark, 2007; Mac Iver, 2011;
Sinclair et al., 1998; Stern et al., 1989).
Intervention Components. Multi-component interventions that included behavioral,
academic, attendance, and study skill interventions were described in 19% of studies (N=4,
Catterall, 1987; Furstenberg & Neumark, 2007; Lever et al., 2004; Nowicki, et al., 2004). Ten
percent of studies (N=2) described interventions with academic and behavioral components
(Franklin et al., 2007; Levy et al., 1992). Fourteen percent of studies (N=3) identified
interventions with a behavioral and attendance component (Mac Iver, 2011; Sinclair et al., 1998;
Sinclair et al., 2005). Interventions that included just an academic component comprise 29% of
studies (N=6; Catterall & Stern, 1986; Meyer, 1984; Mezuk, 2009; Ramirez et al., 2009; Somers
& Piliawsky, 2004; Stern et al., 1989). Only one study described an intervention with only
behavioral components (Weis & Toolis, 2009), and one study included an attendance
intervention alone (McSparrin, 1993). School structure or organizational characteristics were
addressed in 43% of interventions (N=9; Catterall, 1987; Catterall & Stern, 1986; Franklin et al.,
2007; Kahne et al., 2008; Lever et al., 2004; Levy et al., 1992; Longstreth et al., 1964; Nowicki,
et al., 2004; Stern et al., 1989).
Target intervention group size. Only one included (5%) study (Porowski & Passa, 2011)
described a tiered intervention designed to offer differentiated levels of support based on student
or school needs. School level interventions were described in two studies (10%, Franklin et al.,
2007; Kahne et al., 2008). Seven studies (33%) described intervention practices that were
implemented with both individual students and small groups (Catterall, 1987; Furstenberg &
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Neumark, 2007; Levy et al., 1992; Longstreth et al., 1964; McSparrin, 1993; Mezuk, 2009; Weis
& Toolis, 2009). Individual interventions were described in five studies (24%, Lever et al.,
2004; Mac Iver, 2011; Sinclair et al., 1998; Sinclair et al., 2005; Somers & Piliawsky, 2004), and
interventions targeting small groups were described in five studies (24%, Catterall & Stern,
1986; Meyer, 1984; Nowicki et al., 2004; Ramirez et al., 2009; Stern et al., 1989).
Statistically significant positive results were reported in 52% of studies (N=11) on one or
both of the key outcome variables (high school dropout or school completion rates). Seven
studies (33%) reported significant decreases in both dropout rates and increases in school
completion rates (Furstenberg & Neumark, 2007; Meyer, 1984; Mezuk, 2009; Porowski & Passa,
2011; Sinclair et al., 2005; Solomon & Liefeld, 1998; Stern et al., 1989), three studies (14%)
reported significant increases in school completion rates (Nowicki et al., 2004; Ramirez et al.,
2009; Weis & Toolis, 2009), and one study (5%) reported significant decreases in dropout rates
(Sinclair et al., 1998). An additional five studies (24%) reported improvements in either dropout
rates or school completion rates but did not report statistical tests of these results (Kahne et al.,
2008; Lever et al., 2004; Levy et al., 1992; Mac Iver, 2011; Somers & Piliawsky, 2004). In
order to ensure a comprehensive report of effective interventions, these studies are included in
the following summary of studies with positive results. Overall, 76% (N=16) of included
practice intervention studies reported improvement in either high school dropout rates or school
completion rates. Table 4 provides a summary of sample characteristics, settings, research
design, modes of analysis, independent and dependent variables, and results of all included
practice intervention studies.
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Table 4
Sample Characteristics, Settings, Research Design, Mode of Analysis, Independent and Dependent Variables, and Results of All
Included Practice Intervention Studies
Study
Catterall,
1987

Catterall &
Stern, 1986

Franklin,
Streeter,
Kim, &
Tripodi, 2007

Sample
Characteristics/ Data
Source/Setting
N=100 Treatment, 20
select controls 37
random controls
Grades 10-12
Mean age 16.5 of
treatment group
Southern CA urban
high school

High School and
Beyond Data Base
N=2739, 2483 stayed
in school, 256
dropped out
California

Treatment group 46
39 comparison group
N=85
Texas

Dependent
Variable(s)

Design and Mode of Analysis

Independent Variable(s)

Group Experimental but first come first
serve treatment group

4-day workshop conducted by
counselors. Workshop included
collection of cognitive and
behavioral approaches designed to
enhance self-esteem and to address
problems of group members- in
particular, low academic
performance and negative relations
with peers and adults.
10 week follow up in common
advisory period

Grade point
average
Work habits
Cooperation
Class Attendance
Punctuality
Self perceptions
and attitudes
Dropout

Grade point average for the treatment group declined
while control groups increased. Results significant.
No significant effects for Work habits, Cooperation,
Class Attendance, Punctuality
Self perceptions and attitudes (perceived negative
labeling by teachers and lower social boding to teacher
p<.05
17% of treatment group were dropouts at time point
measured compared to 13.5% of control groups. This
is not a significant difference

Dropout

Descriptive Statistics
Sample characteristics and pre-existing
status

Alternative programs (alternative
hs, schools for pregnant girls,
cooperative vocational schools, or
vocational work study (very small
sample of students in these
programs)

Inferential Statistics
Logistic regression

concentrated vocational classes in
regular HS

Quasi-Experimental
Matched control group
Descriptive Statistics
Sample characteristics and pre-existing
status
Graduation rates comparisons
Inferential Statistics
Chi-square analysis between groups
Repeated measures ANOVA for credits
earned and attendance

Alternative school of choice based
on a solution focused alternative
school framework
• Classrooms grouped by
subject area not grade level
• Individualized self paced
instruction
• Goal setting

When matched based on student reports of likelihood
of dropping out:
Students who took concentrated vocational classes
were more likely to dropout than matched students who
did not, while those in alternative programs were less
likely to dropout than match students who were not in
alt programs (however only 12 alt program students in
sample)
When Matched statistically no significant effects of
either concentrated vocational classes or alternative
programs
When comparing students in schools with similar
numbers of dropouts but not matching on individual
characteristics:
Dropouts were less likely to have taken concentrated
vocational education and less likely to have
participated in alternative programs
Treatment students had significantly lower attendance
rates
SFAS group showed significantly more improvement
in the proportion of credits earned to credits attempted
67% of SFAS 12th graders graduated that year while
90% of comparison group 12th graders graduated – but
self-paced curriculum may play a role here and no
statistical tests were reported on these differences

Descriptive Statistics
Student background and preexisting
performance
Inferential Statistics
ANCOVA: Group differences

Quasi-Experimental
Matched control group

Wages
Unemployment

Graduation Rates
Credits earned
Attendance

Results

Comment [BS2]: I’d justify these
left.
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*Furstenberg
& Neumark,
2007

*Kahne,
Sporte, de la
Torre, &
Easton, 2008

10% of all students in
Philadelphia school
district starting in 8th
grade
N=1561 at 3rd wave

Quasi-Experimental
Matched control group

(sample has been
questioned because
dropout rates and
completion rates
differ between
sample and
population

Inferential Statistics
Linear Regression models using
propensity score matched control group

Consortium on
Chicago school
research student and
staff surveys and
Chicago public
school administrative
records.

Quasi-Experimental- non random
control group

Between 3 and 11
CHSRI schools
(depending on
cohort) compared to
the rest of CPS non
alternative schools

Descriptive Statistics
Group differences

Descriptive Statistics
Survey results
Inferential Statistics
HLM

Educational Encouragement
Programs:
Group of small programs that
provide any combination of
academic support, counseling, rolemodels and career guidance
Programs vary in
comprehensiveness and intensity

Conversion of large comprehensive
high schools to smaller autonomous
ones.

Dropping out
High school
graduation
Achievement
while in HS
Self reported
class attendance
Educational
aspirations and
expectations
College
attendance

Standardized test
scores
Dropout rates
Graduation rates

Participation in an EE program is associated with a
significant (p=.02) decline in HS dropout (6.6%) and a
significant (p=.04) increase in high school graduation
rates (14.8%)
Individual EE programs are significantly effective at
reducing HS dropout (at the .05 level) and increasing
school completion and are jointly significant at the .10
level
No significant effect of EE program participation on
self reports of class attendance
EE program participants were more likely (10.9%) to
receive academic awards and non academic awards in
HS
EE program participants were more likely to enroll in
post-secondary training
Effects of EE programs stronger for students at
neighborhood schools or vocational schools than for
students at magnet schools
Small school teachers reported significantly higher
collective responsibility, teacher influence, sense of
innovation, and expectations for post-secondary
education
Small school students reported significantly higher
sense of belonging, peer support, student teacher trust,
and teacher support
No significant differences in academic achievement
Mixed results for attendance. Small school students
were absent fewer days than comprehensive school
students (significant in 2/4 years)
Only one cohort has been in small schools long enough
to graduate. Small school graduation rate was 51%
compared to 44%. Difference is marginally significant.
p=.09
Dropout rates for juniors was 7% lower for one cohort
(p=.07) and 1.5% lower (p=.46) for students in smaller
schools
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*Lever,
Sander,
Lombardo,
Randall,
Axelrod,
Rubenstein,
& Weist,
2004

FUTURES sites
enroll 60 9th graders
who a) have been
retained at least one
year in
elementary/middle
school, b) have
attendance rates less
the 85% in 7th grade,
c) academic scores at
least 1 grade level
behind in reading or
math Baltimore

Quasi-Experimental- non random
control group

*Levy,
Perhats,
NashJohnson, &
Welter, 1992

Girls who were very
young (11-15) and
pregnant or 11-19
pregnant with mild
mental retardation.
N=98 pregnant girls
with mild mental
retardation and 228
elementary school
age pregnant girls
Primarily black or
Hispanic Chicago
N= 75 29 aggressive,
46 passive 75 control
group of potential
dropouts in regular
school programming
Southern California
School System

Quasi-Experimental- non random
control group
Descriptive Statistics
3 cohorts followed longitudinally,
comparisons to local and national
statistics of pregnant teens since no
comparative studies look at girls this
young
Inferential Statistics
Not reported

Longstreth,
Shanley, &
Rice,1964

Descriptive Statistics
Group differences
Inferential Statistics
MANOVA, ANOVA

Group Experimental
Descriptive Statistics
Group differences
Inferential Statistics
Regression Analysis

FUTURES: 5 year comprehensive
program. Begins summer before 9th
grade. Includes: basic skills
enhancement, work experience,
motivation and leadership
development, student support,
transition services
Summer program is paid and
includes access to a mental health
clinician. During school year 9th
grade FUTURES students attend
smaller classes, receive extra
support, positive incentives for
achievement and participate in
cultural enrichment, character
development, and career
preparation
Children and Adolescent
Pregnancy Project.
Academic and health instruction
through Chicago public schools
through general or special
education in self contained school
Onsite prenatal care, case
management, home visits, pre-natal
and post-natal and parenting classes
After birth mothers transferred
back to home schools with follow
up support for 18 months
Small stable teacher-pupil ratio,
vocational curriculum, immediate
access to counselor, afternoon jobs
for pay and school credit

Graduation rates
Dropout rates
Youth Self
Report
Post secondary
employment

1999: FUTURES programs 6.28% dropout rate
compared to 10.98% for the school district overall.
2000: 5.12% compared to 8.14% in district. Results
achieved with a higher risk group of students.
Statistical tests not reported
Youth Self Report (behavioral outcomes) Pre-post test
for treatment and non-treatment groups. Significant
effects for treatment and time on externalizing and
internalizing behaviors. P<.05. Both groups showed
improvement over time. Treatment group reported
greater emotional and behavioral problems at both time
points

Low birth weight
Infant mortality
Repeat
pregnancy
School dropout
(not attending
and had not
completed
school)

CAPP participants had lower infant mortality rates than
Chicago, lower dropout rates 30% compared to 70% of
other pregnant teens in Chicago public schools and
lower repeat pregnancy rates. Birth weight statistics are
inconclusive. Statistical tests not reported. School
attendance rates were lower for those with mild
retardation. 56% in school vs. 71% of elementary age
mothers in the sample

Dropout rates
Police contact
rates
Attitudes

Dropout numbers for experimental and control groups
were equal
Attitudes toward school improved in post interviews
for all students. p<.01. However when broken into
subgroups aggressive students in the experimental
group improved the most while all others developed
poorer attitudes
No evidence that enrollment in the program reduced
police contacts
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*Mac Iver,
2011

McSparrin,
1993

*Meyer,
1984

N – 117 program,
108 control students
Subsequent checks
showed: Program
students had higher
8th grade test scores
than control students
Data obtained from
school district
records.
2 high schools in a
large urban district in
Maryland
N=129 participant
students 602 control
students who were
pregnant and
attending other
Memphis schools. No
pre treatment group
differences were
assessed
School district
records Memphis
City Schools
School Records
Reviews
Cohort 1: 68
treatment, 80 control
Cohort 2: 114
treatment, 73 control
Cohort 3: 72
treatment, 60 control
Follow Through
students from
Bainbridge School in
Brooklyn compared
to non follow through
students in a school a
few blocks away

Group Experimental
Descriptive Statistics
Group differences
Inferential Statistics
Logistic Regression Analysis
9th grades randomly assigned to
program or control groups

Quasi-experimental with matched –non
random control group
Descriptive Statistics
outcome differences between groups
Inferential Statistics
Correlations between self esteem and
classroom success and attendance

Quasi-Experimental with a matched
control group
Descriptive Statistics
Treatment/Control group differences
prior to treatment
Inferential Statistics
T-tests comparing groups

Adult facilitator to encourage
attendance, course work and
address personal issues
Facilitators reported monthly
meetings with most students as
well as several home visits and
parent conferences each month and
frequent meetings with teachers
and administrators
Facilitators discussed progress
with students and helped with goal
setting

On time school
completion
Dropout
Yearly
attendance
On time
promotion

Program students (35%) were somewhat less likely to
dropout than control students (45.4%).
And more likely to graduate 29.9% program, 23.1%
control

Adolescent Parenting Program:
Comprehensive program
Students offered incentive for on
time attendance of 3.00 per day
Money was used to purchase health
and safety equipment for
participants children

On time
attendance
Courses passed
Attitudes about
education and the
future

Participant students had slightly higher attendance rates
than non participating pregnant teens (no statistical
tests reported)

Regression analysis indicated 8th grade attendance and
grades are more highly predictive of dropout or school
completion than program participation.
Indicates program may have been implemented too late

Participating student grade point averages increased
over previous years grade point average slightly. (no
statistical tests reported)
At end of study 22% of participants had graduated
compared to 37% of control group

Follow Through Direct Instruction:
A 3 year program starting in K of
intensive direct academic
instruction. Acceleration through
program based on skill mastery

Graduated
Retained
Dropout
Applied to
college
Accepted to
college
Reading and
Math
achievement

59.5% of treatment students graduated compared to
37.6% of controls aggregated across 3 cohorts. p≤.001
21.4% of treatment students were retained compared
with 32.6% of controls. p≤.001
27.7% of treatment students dropped out compared
with 46% of controls. p<.001
34% of treatment students applied to and were accepted
to college compared with 17% of controls. p<.001.
Aggregated reading achievement higher p<.01 Math
also higher p≤.09

Comment [BS3]: If you meant
less than or equal to, this is
probably cleaner.
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*Mezuk,
2009

CPS academic records
and tournament
registration records
Matched with a
random sample of
students who attended
same CPS schools

*Nowicki,
Duke,
Sisney,
Stricker, &
Tyler, 2004

N= 2614 African
American males 458
participated in debate
league
Chicago Public
Schools
N= 36 treatment
students, 36 eligible
but untreated controls
and 50 regular
education controls
Ballard HS in
Louisville Kentucky

Quasi-Experimental with a matched
control group

Urban Debate League participation.

Descriptive Statistics
Comparison of participant group to
control group

GPA
ACT scores
High School
Graduation

Descriptive Statistics
Inferential Statistics
Group differences
Repeated measures ANOVA

77.4% of participants graduated compared with 54.5%
of controls p<.001
7.2% of participants dropped out compared with 20.2%
of controls. p<.001

Inferential Statistics
Chi-square tests comparing groups
Multivariate regression estimating the
influence of debate participation

Quasi-Experimental with a matched
control group

Higher performing students do self select into debate
leagues

Participants also had significantly higher academic
achievement scores in all areas and significantly higher
GPA’s

Effective Learning Program:
Goals: students develop internal
locus of control
Students learn language for
interpersonal relations and how to
use non-verbal communication
effectively

Locus of control
Use of and
interpretation of
non-verbal
communication
Affective style

Significant effects remained after controlling for 8th
grade achievement
Graduation rates of ELP participants (98%) was
significantly higher than comparison students (38%)
and greater than regular education graduation rate
(74%)
Non-verbal skill, locus of control and affective style all
changed significantly in treatment group

Lower student to teacher ratio 15:1,
compared to 31:1.
Students receive 3hr afternoon
block of language arts, math, social
studies, and humanities instruction
using Waldorf philosophy

*Porowski &
Passa, 2011

123 CIS high schools
and 123 matched
comparison high
schools.
CIS HS: 36 rural, 38
suburban 49 urban
NCES Common Core
Data FL, GA, TX,
MI, NC,PA and WA

Quasi-Experimental with a matched
control group
Descriptive Statistics
Net Differences between groups
Inferential Statistics
Repeated Measures ANOVA
CIS schools group had higher
percentage of students receiving free or
reduced lunch (38% vs. 32%)

Reward days for high attendance
Communities in schools
Annual school and student level
needs assessments, comprehensive
plans to deliver evidence based
practices to address needs at site
Level 1 prevention services are
short term and intended to address
school wide needs
Level 2 intervention services are
targeted and sustained over time

Promoting power
(proxy for
dropout)
Graduation Rate

CIS schools showed significant increases in promoting
power over comparison groups p=.058 and greater
improvement over time. p=.002
Effect size .21
High implementers saw greater improvements 3.6% vs
1.5% improvement for low implementers
Graduation rates also increased in CIS schools over
comparison schools. 4.8 % for high implementers vs
2.5% for low implementers.
Effect size .31
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*Ramirez,
Perez,
Valdez, &
Hall, 2009

*Sinclair,
Christenson,
& Thurlow,
2005

Participants: 58 total:
44 females, 34 males
of Mexican descent.
Had completed 1-4
years of the program
Comparison group: 24
total 7 males 17
females completed 0
years of the program.
Instruction in an
English immersion
program
Rancho Cucamonga,
CA
164 9th graders
randomly assigned to
treatment or control.
85 treatment and 79
control students
Students with
emotional or
behavioral disabilities
Sample was 67%
African American and
82% male
Large urban district
with high proportion
of students with
emotional or
behavioral disabilities
enrolled in
comprehensive high
schools

Quasi-Experimental with a matched
control group
Descriptive Statistics
Sample characteristics
Inferential Statistics
ANOVA/ MANOVA

Group Experimental
Descriptive statistics
Group differences
Inferential statistics
Significance of group differences

Culturally Democratic Educational
Environments:
k-3 Bilingual multicultural
program
Equal instruction in 2 languages,
individualized culturally relevant
instruction, teaches respect for
different cultures and tolerance for
differences

Academic
achievement
High school
graduation rates
Fluency in
English and
Spanish
Cultural values
and participation

Check and Connect model of
student engagement

Dropout rates

Continuous and systematic
assessment of student levels of
engagement with school.
(attendance, suspensions, grades,
credits)
Individualized interventions
provided by facilitators

Patterns of
attendance
(persisters,
forced persisters,
interrupters, and
those out all
year)

No significant differences on achievement scores
Participants in the bilingual program were more likely
to graduate from high school p<.001
No significant effects for bilingualism or participation
in culture other than mainstream American cultures

Treatment students were less likely to drop out of
school than control students at the end of 4 years (39%
vs 58%, p-.03, ES .18) or 5 years (42% vs. 94%,
p=.007, ES= .58)
Treatment students were more likely to be persistent
attendees and less likely to be out of school all year
than control students during the students 3rd (p=.037,
ES .22) 4th (p=.001, ES .32)and 5th (p=.031, ES .48)
year of high school

School mobility
School
completion rates
Special
Education
transition plan

Persistent attendees in their second year of high school
were more likely to graduate (p=.000, ES .46)
Treatment students were more likely to remain in one
school within a year than control group students during
3 of the 5 study years
Mobil treatment students were more likely to be
persistent attendees. (60% vs. 20%, p=.037, ES .21)
Treatment students were more likely to have completed
high school or to still be enrolled in school at the end
of 4 years than control students (61% vs. 43%, p=.026,
ES =.14)
Treatment students were more likely to have a special
education transition plan. (p=.02, ES .26)
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*Sinclair,
Christenson.
& Evelo,
1998

*Solomon &
Liefeld, 1998

*Somers &
Piliawsky,
2004

94 students with
learning or emotional
disabilities 47
treatment, 47 control

Group Experimental

All received
intervention in 7th and
8th grade. ½
(treatment group)
continued to receive
intervention in 9th
grade. Northern
Midwest urban school
district
88 adolescent mothers
recruited, 49
intervention, 39
control group, 25
mothers dropped out
(15 from intervention
group and 10 from
control group)

Inferential statistics
Significance of group differences

Final: 63 participants,
34 intervention, 29
control Pittsburgh, PA
96 9th graders, 46
experimental, 50
comparison group
from the same school
99% African
American and of
lower SES levels
Major city in the
Midwest

Descriptive statistics
Group differences

Quasi-Experimental, Matched control
group
Descriptive statistics
Group differences

Check and Connect model of
student engagement
Continuous and systematic
assessment of student levels of
engagement with school.
(attendance, suspensions, grades,
credits)
Individualized interventions
provided by facilitators

Enrollment in
school at end of
9th grade
Attendance
patterns
Credits earned
Assignment
completion

Family Growth Center
Provided post-natal coaching,
home visits during first 6 months
after birth, general social support,
parenting advise and crisis
intervention

High school
dropout

Academic Tutoring and Social
Support
After school 2hrs 2 days per week
for 30 weeks. Monthly enrichment
programs designed to enhance
knowledge of educational and
career options and provide
motivation and enhance self esteem

Educational
Attitudes and
Behaviors

No significant differences between experimental and
control group on GPA, educational attitudes or
behaviors

GPA

7.7% of treatment students dropped out at 10th grade
compared to 13% of school overall (significance tests
not reported)

Repeat
pregnancy

Inferential statistics
Significance of group differences

Quasi-Experimental matched control
group
Descriptive statistics
Group differences
Inferential statistics
ANCOVA/MANCOVA

Treatment students were significantly more likely to be
enrolled in school at the end of 9th grade (91% vs 70%,
p=<.05) and to have persistent attendance patterns
(85% vs 64%, p<.05) Earn more credits (46% vs 20%,
p<.05) and complete course assignments (p<.05) than
control group students

9th grade dropout
rate

Treatment group mothers were significantly less likely
to drop out of school (3/34 vs 12/29, p=.002) than
control group mothers
Treatment group mothers were less likely to have had a
repeat pregnancy at the 2 year follow up (p=.02) but
differences were not significant at the 3 year follow up
(p=.06)
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*Stern,
Dayton, Paik,
& Weisberg,
1989

11 academies
Total number of
students not reported.
Control groups
derived from same
high school that the
academy was located
in. California Public
High Schools

Quasi-experimental
Matched control group
Descriptive statistics
Group differences
Inferential statistics
Regression analysis

Academies within schools. Grades
10-12. Academy students take most
classes together (English, math,
science and a lab or shop class)
Each academy focuses on one
vocational area (health industry,
computer occupations) Partnerships
with local employers provide 1:1
mentors

Attendance
Credits
GPA
Courses Failed
Dropout
probability

*Weis &
Toolis, 2009

N=282 adolescents
with conduct
problems 154 boys 78
girls
210 treatment, 72
waitlist controls

Quasi- Experimental
Non random waitlist control group

National Guard Challenge
Program: Voluntary military style
residential treatment program
22 week program
Educational training, job skill
development, physical fitness,
leadership skills, health, sex and
nutrition education, life coping
skills, citizenship, community
service

Behavioral
Functioning:
BASC (behavior
assessment
system for
children)

3/11 programs had statistically better attendance rates
than control groups
6/11 programs students earned more credits than
control students
3/11 programs students had higher GPA than control
students
3/11 programs had higher numbers of courses failed
than control groups
6/8 academies had lower dropout rates than
comparison groups.
Estimated dropouts saved was 29. 21 or 22 of which
were at academy C
Program completion status was related to increased
behavioral functioning at 6 months but a decline (but
still above pre-treatment levels) at 36 months p<.001
No differences between treatment and control groups
on behavioral outcomes at 36 months (both groups
improved)

High school
completion

91% of treatment student completed high school
compared to 33.8% of control group

58 treatment group
participants withdrew
prior to end of the
program
Wisconsin

Descriptive statistics
Group differences
Inferential statistics
MANCOVA

Note: * study included in summary of effective interventions

Outcomes at 36 months not significantly related to
gender. But girls who completed treatment had
significantly more behavioral issues than those who
had withdrawn or controls
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Summary of effective interventions. Overall, 76% of included practice interventions
reported significant or marginally significant improvements in high school dropout rates or
school completion rates. Only 36% of policy studies reported significant positive effects on
either high school dropout rates or school completion rates. In order to better understand the
common components of effective dropout prevention or school completion efforts, intervention
descriptions and key findings and implications from the 20 (63%) studies (4 policy and 16
practice) with positive results are summarized in the this section. Two studies (Sinclair et al.,
2005; Sinclair et al., 1998) describe different experiments using the same intervention.
Intervention components of effective studies. Multi-component intervention approaches
were reported in nine (45%) of the effective studies, meaning the intervention incorporated at
least two of the following interventions: (a) academic strategies, (b) behavioral strategies, (c)
attendance strategies, (d) study skill strategies or (e) school organizational or structural changes.
The FUTURES program described by Lever et al. (2004) incorporates all five of these
components into a comprehensive 5-year program. Students receive ongoing support that begins
as they transition from middle school to high school. Support includes academic tutoring, social
skills instruction and character development, leadership training, work experience, incentives for
attendance, and smaller class sizes and access to mental health support. Two programs
incorporated four intervention components. The Educational Encouragement Programs
described by Furstenberg and Neumark (2007) are a loose cluster of programs that vary in
comprehensiveness and intensity making it difficult to determine the actual level or type of
services provided to students. Unlike that study, the Effective Learning Program described by
Nowicki et al. (2004) is a well-defined intervention program that offers high school students
smaller class sizes, social skills instruction that targets both student-to-student relationships and
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student-to-teacher relationships, individualized academic instruction, and incentives for
attendance. The Children and Adolescent Pregnancy Project (Levy et al., 1992) incorporated
three intervention components. Pregnant teens were served through a self-contained school and
provided academic and behavioral as well as medical support until their babies were born. Teens
were then transitioned back to their home schools with 18 months of follow up support from the
project.
Behavioral interventions and attendance interventions were combined in two described
interventions (Mac Iver, 2011; Sinclair et al., 2005; Sinclair et al., 1998). Both of these
interventions used adult facilitators to monitor student risk factors and provide needed supports.
The National Guard Challenge Program combined academic support and behavioral support
(Weis & Tollis, 2009). Students attended this program away from their home schools; however,
this intervention was not considered a school level intervention because there was not follow-up
support offered or changes made to students home schools following the intervention.
Academies, or “schools within schools,” evaluated by Stern et al., (1989) combine academic and
school structural changes (smaller class sizes, changes in courses offered, partnerships with local
employers).
Eight effective interventions (40%) incorporated only one intervention component.
Academic strategies were used in four studies (Meyer, 1984; Mezuk, 2009; Ramirez, 2009;
Somers & Piliawsky, 2004) and school level or organizational changes (charter schools, smaller
high schools, state level school and student accountability) were used in four studies (Booker et
al., 2010; Kahne et al., 2008; Porowski & Passa, 2011; Shiller & Muller, 2000).
Three studies (15%) described intervention components that did not fit these categories.
Of these interventions, two included support for pregnant teens through the provisions of free
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childcare (Campbell et al., 1986) or medical support (Solomon & Liefeld, 1998). The final
included study reported the relationship between political climate or policy context and dropout
rates (Filindra, et al., 2011).
Age of students at intervention impact. Most (N=14, 70%) studies reported evaluations
for interventions implemented at the high school level (Booker & Sass, 2010; Campbell et al.,
1986; Filindra et al., 2011; Kahne et al., 2008; Mac Iver, 2011; Mezuk, 2009; Nowicki et al.,
2004; Porowski & Passa, 2011; Schiller & Muller, 2000; Sinclair et al., 2005; Solomon &
Liefield, 1998; Somers & Piliawsky, 2004; Stern et al., 1989; Weis & Toolis, 2009).
Interventions that were implemented in middle school or during the transition from 8th to 9th
grade were reported in 20% of studies (N=4, Furstenburg & Neumark, 2007; Lever et al., 2004;
Levy et al., 1992; Sinclair et al., 1998), and interventions implemented at the elementary level
were reported in 10% of studies (N=2, Meyer, 1984; Ramirez et al., 2009)
Target intervention group size for effective studies. Only 5% of studies (N=1, Porowski
& Passa, 2011) described a tiered intervention approach that incorporated the use of data to
deliver individual-, group-, and school-level interventions based on needs. An additional 25%
(N=5, Furstenberg & Newmark, 2007; Lever et al., 2004; Levy et al., 1992; Mezuk, 2009; Weis
& Toolis, 2009) described interventions that incorporated both individual and small-group
components. Six individual interventions were described in seven (35%) studies (Campbell et
al., 1986; Mac Iver, 2011; Sinclair et al., 2005; Sinclair et al., 1998; Solomon & Liefield, 1998;
Somers & Piliawsky, 2004) and four studies (20%) described small-group interventions (Meyer,
1984; Nowicki et al., 2004; Ramirez et al., 2009; Stern et al., 1989). Only two studies describe
school-level interventions (Booker & Sass, 2010; Kahne et al., 2008) and two (10%) describe
state-level interventions (Filindra et al., 2011; Shiller & Muller, 2000). Overall, 79% (N=15) of
included studies described interventions that were targeted at individual students or small groups.
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Ineffective Interventions. It is also important to note policies or practices that did not
work or made things worse. Three included studies provided some evidence that high school
exit exams are associated with higher dropout rates, especially for students in lower income
quartiles or who are already at risk due to non-academic factors (Bishop et al., 2001; Jacob,
2001; Marchant & Paulson, 2005). Three other interventions appeared to be related to increased
dropout rates (Catterall, 1987; Franklin et al., 2007; McSparrin, 1993). These results were
attributed to either isolating high-risk students within high schools (Catterall, 1987) or to
substantial pre-intervention differences between treatment and control groups (Franklin et al.,
2007; McSparrin, 1993). Six interventions had mixed results or no effects (Carnoy, 2005;
Catterall & Stern, 1986; Harris et al., 2001; Landis & Reschly, 2011; Longstreth et al., 1964;
Warren & Hamrock, 2010).
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Limitations. There are several limitations to this review. First, it is possible that studies
that fit the inclusion criteria were missed by both electronic data base search and the ancestral
searches. The ancestral search increases the likelihood that relevant studies were identified;
however, it does not guarantee this. Second, studies were deemed to be effective based on the
loose criteria that (a) they reported statistically significant (p < .05) or marginally significant
results (p < .1) or (b) in the absence of statistical tests, reported descriptive statistics indicated
improvement for either high school graduation rates or school completion rates. These criteria
were intentionally loose in order to provide a broader base of studies from which to draw
conclusions; however, there is no indication that these interventions actually produced socially
significant results at the student or school level. Finally, although studies were included in this
review based on either experimental or quasi-experimental research designs, the quality of the
research is variable and causal conclusions should not be drawn from this review.
Gap Between Research and Recommendations. In general, results from this review
indicate a gap between what is known about dropout risk factors and the recommendations made
by experts and the focus of experimental research on dropout interventions. As others have
reported (Lehr et al., 2003; Prevatt & Kelly, 2003), much of research on dropout or school
completion interventions is based on non-experimental designs. I limited the included studies for
this review to experimental or quasi-experimental studies. Given these criteria, I screened 1,519
dropout or school completion related abstracts, passed only 104 articles to full article screening,
and retained only 32 of those after the full review. The high volume of screened studies that
were not included in this review is one indication of the lack of experimental intervention
research available on this topic. Even in this review, only 25% of the included studies were true
experimental designs.
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Despite the fact that research about dropout risk factors indicated that most students who
dropout were at risk in multiple ways (Lan & Lanthier, 2003; Lee & Burkham, 2003; Neild,
2009; Neild, Stoner-Eby, & Furstenberg, 2008; Roderick & Camburn, 1999; Suh & Suh, 2007),
the bulk of current empirical research is focused on single component, individual or small-group
interventions. Multi-component intervention practices were reported in only 45% of studies with
positive results. Although indications are clearly positive, early identification of risk factors and
early intervention as well as systemic school level interventions appear to be relatively untested
recommendations in the empirical literature. There is a clear need for research that explores
multi-component packages as well as early identification and intervention.
Researchers and policy makers have called for a multi-tiered systemic approach that
addresses school-level problems as well as provides individual and small-group interventions
(Lee & Burkam, 2003; Lehr et al., 2003, Mac Iver, 2011); however, little experimental research
has been conducted on this approach. Only one included study in this review described a full,
tiered intervention model. In addition, although students who are at risk for drop out can be
identified as early as third grade, dropout programs are most often intensive, individualized
interventions that are implemented at the middle or high school levels and focus on remediating
one or more of the established individual risk factors (Lehr et al., 2003). This review indicated
that 79% of effective studies were targeted at individual students or small groups, and 70% of
studies targeted students in high school.
Although consensus exists regarding recommendations for early identification of risk
factors and early intervention as well as systemic school level interventions (Dynarski et al.,
2008; Hammond et al., 2007; Schargel & Smink, 2001), these concepts appear to be relatively
untested recommendations at this point. However, there is an emerging literature that is
beginning to conceptualize the drop out problem as a system level failure in need of a systemic
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tiered intervention (Bryk & Thum, 1989; Coie et al., 1992; Dynarski et al., 2008; Hammond et
al., 2007; Lee & Burkam, 2003; Lehr et al., 2003; Mac Iver, 2011; Schargel & Smink, 2001).
Universal school-level interventions provide support to all students in a school rather than
identifying participants based on risk. Such approaches are proactive and preventative and have
been used effectively across multiple disciplines and applications (Durlak, Weissberg, Dymnicki,
Taylor, & Schellinger, 2011; Hawken, Vincent, & Schumann, 2008; Mrazek & Haggerty, 1994;
Sugai & Horner, 2006). School-level interventions are particularly important because they can
be implemented more easily than student- or classroom-level interventions and at lower cost.
This dissertation study is among the first to conceptualize high school dropout using a
behavioral perspective and to examine the effects of a systematic, school-wide, tiered
intervention, implemented at both the middle and high school levels: School-wide Positive
Behavior Interventions and Supports (SWPBIS).
Conceptual Framework
This dissertation study is designed using a behavioral framework. Early behaviorists
such as John Watson and B.F. Skinner emphasized the primary importance of observable and
measureable behaviors. The behavioral approach focuses on clearly defining, measuring, and
manipulating observable behaviors. The ability to set aside internal thinking processes and
emotions as being secondary to, or demonstrated by, external observable behaviors allows
psychologists and educators to approach complex processes and behaviors in a pragmatic,
empirical way (Skinner, 1938,1981; Watson, 1913). The field of Applied Behavior Analysis
(ABA) further defined these behavioral principles with an emphasis on using these techniques in
applied settings for socially important outcomes (Baer, Wolf, & Rilley, 1968). How an
individual responds to a particular situation is determined in part by the individual’s past
experiences with similar situations. Past behaviors that were reinforced are more likely to occur
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again while behaviors that were punished are less likely to be repeated. Therefore, learning is
defined as a series of antecedent, response, and consequence relationships. These relationships
can be adjusted to make behaviors more or less likely to occur in particular contexts (Skinner,
1981, 1991).
In the context of high school dropout, an individual students process of disengaging from
the school environment can been seen as a response to an environment in which that student’s
observable and measureable behavior (social or academic) has either not been adequately
reinforced or has been punished. Over time the student’s behavior is shaped by this environment
and the student learns to seek reinforcement outside of school and to avoid the negative
consequences they have encountered in the school environment.
Historically, the principles of ABA have been applied to individuals; however, more
recently, these principles have being applied at an organizational level through multilevel
intervention frameworks such as SWPBIS that emphasize the application of well-defined
environmental manipulations, the direct observation of behavior change, and the use of ongoing
assessment to guide intervention (Sugai et al., 2000). At the student level, SWPBIS proactively
provides explicit instruction to students about pro-social behaviors that lead to increased positive
reinforcement within the school environment. At the organizational level, SWPBIS provides a
framework for making the overall school environment more predictable and reinforcing for all
students and staff, and for organizing and monitoring interventions and supports to allow
students increased early access to intensified supports when needed.
This study conceptualizes high school dropout as the outcome of a series or pattern of
observable and measurable academic and social behaviors of students. This study explores the
extent to which these behavior patterns can be altered through direct instruction and systematic
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environmental manipulations in order to further describe and understand the relationship
between students’ high school dropout behavior and the behavioral supports available in the
broader school context. Specifically, I explore the relationship between the implementation of
School-wide Positive Behavior Interventions and Supports (SWPBIS) and (a) specific known
risk factors and (b) direct and indirect effects of SWPBIS on high school dropout rates.
School-wide Positive Behavior Interventions and Supports
The SWPBIS framework seeks to address the behavioral needs of individual students
through a systems-level approach. SWPBIS (also known as Positive Behavior Interventions and
Support) is a multi-tiered system of support (e.g., Lewis & Sugai, 1999). The critical features of
SWPBIS and guidelines for accurate and sustainable implementation are detailed in the
implementation blueprints and include clearly defining, teaching, and reinforcing school-wide
expectations; using data-based decision making to monitor implementation and results; providing
differentiated levels of support for students in response to student need; and establishing systems
to support funding and ongoing implementation (Sugai, et al., 2010).
SWPBIS has been associated with improvements in school climate, reductions in
disciplinary rule violations, and improvements in academic outcomes when implemented with
fidelity (Bradshaw, Koth, Thornton, & Leaf, 2009; Bradshaw, Reinke, Brown, Bevans, & Leaf,
2008; Bradshaw, Koth, Bevans, Ialongo, & Leaf, 2008; Sugai & Horner, 2008; Sugai et al.,
2010). Table 5 summarizes reported outcomes associated with PBIS. These outcomes align
closely with established risk factors for drop out (see bold items in Tables 1 and 2).
Table 5
Reported PBIS Outcomes
PBIS Outcome
Reduction in Behavior
Incidents

Supporting Evidence
Bohanon, Fenning, Carney, Minnis-Kim, Anderson-Harriss, Moroz,
& Pigott, 2006; Caldarella, Schatzer, Gray, Young, & Young, 2011;
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PBIS Outcome

Increase in Academic
Performance

Increase in teacher use
of evidence based
classroom management
strategies
Decreases in students at
risk for significant
behavior challenges
Increased student
perceptions of school
safety
Increase in time available
for instruction
Teacher ratings of school
climate
Teacher perception of
organizational health
Decreases in student
tardiness
Decreases in unexcused
absences
Reduction in bully
behavior
Reduction in
suspensions and
expulsions
Increase in on-task
behavior
Teacher perception of
educational efficacy
Increase in available
administrator time
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Supporting Evidence
Chitiyo, Makweche-Chitiyo, Park, Ametepee, & Chitiyo, 2011;
Horner, Sugai, Smolkowski, Eber, Nakasato, Todd, & Esperanza,
2009; Lassen, Stelle, & Sailor, 2006; Lewis, Powers, Kelk, &
Newcomber, 2002; Luiselli, Putnam, Handler, & Feinberg, 2005;
McIntosh, Bennett, & Price, 2011; Muscott, Mann, & LeBrun, 2008;
Nelson, Martella, & Marchand-Martella, 2002; Oswald, Safran, &
Johanson, 2005; Scott & Barrett, 2004; Scott, White, Algozzine, &
Algozzine, 2009
Chitiyo, Makweche-Chitiyo, Park, Ametepee, & Chitiyo, 2011;
Horner, Sugai, Smolkowski, Eber, Nakasato, Todd, & Esperanza,
2009; Lassen, Stelle, & Sailor, 2006; Luiselli, Putnam, Handler, &
Feinberg, 2005; McIntosh, Bennett, & Price, 2011; Muscott, Mann,
& LeBrun, 2008; Nelson, Martella, & Marchand-Martella, 2002
Scott, White, Algozzine, & Algozzine, 2009

Bohanon, Fenning, Carney, Minnis-Kim, Anderson-Harriss, Moroz,
& Pigott, 2006; McIntosh, Bennett, & Price, 2011;
Horner, Sugai, Smolkowski, Eber, Nakasato, Todd, & Esperanza,
2009; McIntosh, Bennett, & Price, 2011; Yeung, Mooney, Barker, &
Dobia, 2009
Scott & Barrett, 2004
Caldarella, Schatzer, Gray, Young, & Young, 2011
Bradshaw, Koth, Bevans, Ialongo, & Leaf, 2008
Caldarella, Schatzer, Gray, Young, & Young, 2011; Johnson-Gros,
Lyons, & Griffin, 2008
Caldarella, Schatzer, Gray, Young, & Young, 2011

Ross & Horner, 2009
Barnhart, Fraklin, & Alleman, 2008; Lassen, Stelle, & Sailor, 2006;
Luiselli, Putnam, Handler, & Feinberg, 2005; Scott & Barrett, 2004
Algozzine & Algozzine, 2007
Ross & Horner, 2007
Scott & Barrett, 2004
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Note: Bold items are related to dropout risk factors in Table 1

Purpose of the Study
Although it is difficult to establish a clear causal link between any one risk factor and
dropping out, the likelihood that a student will dropout increases when multiple risk factors are
present (Lan & Lanthier, 2003; Lee & Burkham, 2003; Neild, 2009; Neild, Stoner-Eby, &
Furstenberg, 2008; Roderick & Camburn, 1999; Suh & Suh, 2007). SWPBIS implementation is
associated with direct reductions in multiple behaviors related to dropout risk factors. In
addition, when schools implement school-wide, proactive systems of support with fidelity, their
capacity to address the intensive needs of individual students increases (Kutash, Duchnowski, &
Lynne, 2006; Walker, Ramsey, & Gresham, 2005).
Although a direct relationship between SWPBIS implementation and changes in dropout
rates has not been studied experimentally, there is some evidence that a relationship exists.
Bohanon, Flannery, Malloy, and Fenning (2009) proposed a conceptual framework for the
connection between PBIS implementation and increases in school completion rates and provided
case study evidence of this connection. Preliminary, descriptive data from Kentucky indicate
that schools that implement PBIS with fidelity have improved their school completion rates more
quickly than schools that are not implementing PBIS (M. Nelson, personal communication,
August 2012).
Although not studying SWPBIS specifically, Vitario, Brendgen, and Tremblay (1999)
demonstrated the effects of a similar preventative social skills behavior program implemented in
grades two and three on grade retention, special education placements, and later school dropout
rates for at risk boys. Similarly, early, universal direct social skills instruction along with a
mastery learning approach to academics has been shown increase the odds of high school
completion (Bradshaw, Zmuda, Kelam, & Ialongo, 2009). This evidence suggests that early and
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ongoing exposure to SWPBIS may reduce alterable risk factors for drop out, increase alterable
protective factors, and as a result reduce high school drop out rates.
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Research Questions
This dissertation study seeks to explore the links among exposure to SWPBIS
implemented with fidelity, dropout risk factors, and dropout rates. Specifically this study will
address the following four research questions:
1. To what extent does SWPBIS implemented at the high school level with fidelity affect
(directly or indirectly) dropout rates?
2. To what extent does SWPBIS implemented at the high school level with fidelity affect
(directly or indirectly) specific academic, behavioral, or attendance risk factors?
3. To what extent does SWPBIS implementation at a feeder middle school affect (directly
or indirectly) outcome measures at the high school level?
4. To what extent does the categorical level of implementation fidelity affect the
outcomes associated with SWPBIS?
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CHAPTER II
Method
This chapter presents the methods I used for data collection, coding, and analysis. I
describe my data sources and sample, independent and dependent variables, and the steps in the
statistical analyses I used to answer my research questions.
Data Sources and Sample
I constructed a database by combining data elements from the National PBIS center
database (i.e., a database maintained by the University of Oregon and used by schools that have
been trained in SWPBS by affiliates of the national PBIS center) and publically available state
level common core data sets obtained from state department websites publicly available data
archives or a purposeful sample of 600-800 high schools across 6 years (2005-2011). High
schools were initially identified from the National PBIS Center’s data set. This data set
comprises self-reported data from schools implementing SWPBIS at all levels of fidelity, and
includes measures of fidelity, behavior infractions, and some school level characteristics (e.g.,
enrollment and student ethnicity). High schools that (a) had an National Center for Educational
Statistics (NCES) identification (ID) number, (b) were not listed as an alternative school, and (c)
had reported a fidelity score (measured by the School-wide Evaluation Tool or Benchmarks of
Quality; measures described subsequently) for at least 1 year between 2005-2006 and 2011-2012
were included. This process initially identified 946 high schools. I combined these data with
data from the NCES database; verified NCES ID numbers; and removed duplicate schools (e.g.,
same school but name changed), schools that had closed, or schools that were listed as
alternative schools in the NCES dataset. The resulting final sample included 883 high schools
from 37 states. Table 6 indicates the number of high schools from each state in the final data set.
Table 6
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Number of High Schools From Each State in Final Data Set
State
CA
CO
CT
DC
FL
GA
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO

Number of
High
Schools
19
80
24
2
10
17
35
1
87
3
9
44
3
3
66
4
34
45
46

State
MT
NC
ND
NH
NM
NY
OH
OK
OR
PA
RI
SC
TN
TX
VA
VT
WA
WI

Number of
High
Schools
14
61
1
2
1
31
2
3
78
9
1
18
17
8
12
6
14
73

Because outcomes vary significantly by location it is also important to understand the
location of high schools in this data set. Table 7 shows the distribution of high schools across
location codes (i.e., type of urban, suburban, or rural area) as reported by NCES. The census
bureau defines location codes, and definitions can be found at
http://nces.ed.gov/ccd/data/txt/sl031alay.txt. The high schools in this sample had an average of
40% of students on free or reduced lunch and 33% minority students. The average school
enrollment was 1,080 students and the average pupil to teacher ratio was 16.5.
Table 7
Distribution of High Schools by Location Code
Location
Large Central City
Mid-size Central City
Urban Fringe of Large City

Number of High
Schools
87
106
169

Percent of
High Schools
10
12.1
19.3
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Urban Fringe of Mid-size City
Large Town
Small Town
Rural, outside Core Based
Statistical Area (CBSA)
Rural inside CBSA
Missing codes

79
11
111
169

9
1.3
12.7
19.3

116
26

13.3
3

In addition a list of middle schools that were in the same district as any of the above high
schools was generated from the National PBIS center’s dataset. Middle schools were included if
they (a) had a NCES ID number, (b) were not alternative schools, and (c) had reported at least
one SET or BOQ score between 2005-2006 and 2011-2012. After duplicate schools were
removed, 934 middle schools were included in the final sample. Average middle school
enrollment in this sample was 644 students, and average percent of students from minority
backgrounds was 38%. Free and reduced lunch status and pupil teacher ratio statistics were not
collected for middle schools and were not used in this analysis.
Independent Variable
The presence or level of SWPBIS (i.e., school-wide universal intervention)
implementation fidelity is the independent variable for this analysis. SWPBIS is a welldocumented intervention with clear guidelines for both critical features and implementation
(Flannery, Sugai, & Anderson, 2009; Lewis & Sugai, 1999; Sugai et al., 2010). There are two
main measures of implementation fidelity that have established psychometric properties. The
Benchmarks of Quality (BOQ; Kincaid, Childs, & George, 2005) consists of 10 sub-scales and is
a school-level self-assessment that measures the fidelity of implementation of universal levels of
SWPBIS. It is a reliable and valid tool (internal consistency α = .96; test-retest reliability r =
.94; inter-rater agreement averaged 89%) for monitoring individual school implementation
(Cohen, Kincaid, & Childs, 2007). Schools that meet 70% of criteria on the overall BoQ have
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demonstrated positive student outcomes (Cohen, Kincaid, & Childs, 2007). The School-wide

Evaluation Tool (SET; Sugai, Lewis-Palmer, Todd, & Horner, 2005) consists of seven sub-scales
and is administered by an outside observer. It is a valid and reliable tool (internal consistency α
= .96; test-retest agreement averaged 97%, inter-observer agreement averaged 99%; validity
correlated with the Self Assessment Survey r = .74) that has been used in previous analyses of
SWPBIS outcomes (Horner et al., 2004). Schools that meet 80% of criteria on the overall scale
have demonstrated positive student outcomes (Horner et al., 2004). If more then one SET or
BoQ was conducted during the year, the reported score is an average of all scores for that school
year.
I used both SET and BoQ measures in this analysis for several reasons. First, both tools
are widely used by implementing schools and leadership teams to guide practice as well a by
researchers. Second the use of both measures was needed in order to establish adequate sample
size of implementing high schools. Finally many schools have used both measures during their
implementation process therefore the inclusion of both measures allows me to gain a more
complete understanding of a schools level of implementation across time.
Table 8 provides distribution statistics for SET and BoQ scores.
Table 8
Distribution Statistics for Fidelity Measures
Measure
SET 05
SET 06
SET 07
SET 08
SET 09
SET 10
SET 11
BoQ 05
BoQ 06
BoQ 07
BoQ 08
BoQ 09
BoQ 10

N
90
135
159
169
214
216
277
0
1
2
15
77
221

Range (Min-Max)
.09-1.00
.11-1.00
.14-1.00
.14-1.00
.07-1.00
.16-1.00
.13-1.00
n/a
.54
.54-.85
.15-.85
.08-1.00
.08-1.00

Mean (SD)
.64 (.24)
.66 (.24)
.69 (.21)
.72 (.22)
.73 (.21)
.73 (.20)
.77(.18)
n/a
n/a
.69 (.22)
.62 (.23)
.57 (.23)
.59 (.25)
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BoQ 11

275

.08-1.00

.58 (.25)

Data Coding. Because this sample includes schools that have not yet implemented
SWPBIS as well as schools that have and have not reached fidelity criteria levels, three levels of
coding were needed to capture schools that were not yet implementing, schools that have
implemented partially but have not yet reached fidelity criteria, and schools that have reached
fidelity. The SET and BoQ were used to identify schools that were implementing SWPBIS at
each of those levels.
Given that schools are likely to have some elements of SWPBIS in place before
implementing I determined that schools with very low SET or BoQ scores would be more like
schools that were not implementing than schools that were implementing close to but not at the
fidelity criteria. Expected baseline levels were determined through consultation with SWPBIS
experts (Rob Horner, Catherine Bradshaw, Brandi Simonsen, and George Sugai) and through a
review of randomized control trial literature where baseline SET scores were reported (Bradshaw
et al., 2008; Pas & Bradshaw, 2012). During baseline, high schools participating in a
randomized control trial had a mean SET score of 40.00 and a standard deviation of 16.38
(Bradshaw, personal communication May 8, 2013). I attempted to determine expected BoQ
levels through an analysis of correlations between the measures in my data set and by using a
regression analysis to predict BoQ scores from SET scores; however, these measures are only
weakly correlated in my data set (Pearson Correlation of SET and BoQ scores for school year
2011/2012= 0.24) and a regression line could not be fit to the data. SET/ BoQ correlations up to
.50 have been reported; however, the scores are more highly correlated as schools approach and
exceed fidelity criteria and significantly less correlated at lower implementation levels (George,
2013). Because the sample used for this analysis includes all implementing high schools not just
those selected to participate in a research study, it would be expected that this data set would
include lower SET and BoQ scores which would affect the correlations between these measures.
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Therefore the expected baseline cut score for the BoQ was selected conceptually by reviewing
the items on the BoQ measure and by comparison to the SET cut points. While there is no
precedent for this type of decision in the literature, a 40% on the SET is half way to the fidelity
cut point of 80%; therefore, 35% on the BoQ was chosen conceptually, as it is half way to the
BoQ cut point of 70%.
I created categorical fidelity variables for each middle and high school and each year
(2005-2011). Schools received a code of 2 if either the SET or BoQ indicated that the school
was at fidelity (SET • 80 or BoQ • 70) for that year. Schools received a code of 1 if a SET or
BoQ score was above expected baseline levels but below fidelity criteria (40 < SET < 80 or 35 <
BoQ < 70) for that year. Schools received a code of 0 if there was no SET or BoQ score present
for a given year or if SET or BoQ scores were below expected baseline levels (SET • 40 or BoQ
• 35). In order to assess the cumulative effects of SWPBIS across years, I then calculated a total
fidelity measure by adding PBIS fidelity codes across years. For analysis purposes, this
categorical variable was converted to dummy codes in order to differentiate the effects of
different levels of fidelity on outcome variables. Two dummy codes were created (Fid1 and
Fid2) schools not at fidelity received a code of 0 on both variables, schools partially meeting
fidelity received a code of 1 for fid1 and 0 for fid2 and schools at or above fidelity criteria
received a code of 1 for both variables. I also created a categorical variable to indicate middle
school implementation prior to high school implementation. Schools were given a code of 1 if a
feeder middle school was implementing with fidelity prior to the high school first reaching
fidelity.
Gaps in Reported Fidelity. The absence of a fidelity measure score does not necessarily
indicate that a school was not implementing PBIS in a given year. In order to address the fact
that schools are not required to report annual fidelity measures, I created a set of decision rules to
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code gaps in fidelity data. First codes were never inferred for years prior to the first or after the
last reported fidelity measure. Second, for 1 year gaps in reported fidelity data, when before and
after scores were from the same measure, I calculated the mean of the fidelity score immediately
prior to and following the gap year and the appropriate code was entered based on that score.
For one-year gaps in reported fidelity measures for which the score prior to and following the
gap were from different measures I entered a code of 2 if both measures before and after the gap
indicated that a school was implementing with fidelity, and a 1 if before and after measures
suggested mixed conclusions about a schools fidelity of implementation. Gaps in reported
fidelity data longer than 1 year were not addressed. Using this procedure, I manually scored 84
1-year gaps for high schools affecting 9% (N=81) of sampled high schools and 106 1-year gaps
for middle schools affecting 9% (N-87) of sampled middle schools. Table 9 depicts the
frequency of fidelity scores by year
Table 9
Frequency of Fidelity Codes by Year
Year
2005/2006
2006/2007
2007/2008
2008/2009
2009/2010
2010/2011
2011/2012

Coded 0
802
760
716
678
591
478
432

Coded 1
43
57
92
91
150
205
216

Coded 2
29
57
66
97
133
191
217

Dependent Variables
The primary dependent variable for this study is the school-level event dropout rate.
School-level data are increasingly available and can be used effectively to assess the impacts of
school- and district-level interventions (Stuart, 2007). In addition to dropout rates, I analyzed the
impact of PBIS implementation on specific school level variables related to dropout risk factors:
average daily attendance rates; average academic performance in reading, math, language arts;
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and office discipline referrals (ODR). Data were also collected on in-school and out-of-school
suspension rates, expulsion rates, and science and social studies academic performance;

however, due to inconsistent reporting across states, these data were not included in this analysis.
Table 10 summarizes the measured variables and their source and use in this analysis, which are
described in subsequent paragraphs.
Table 10
Variables, Data Source and Use
Variable

Source

Use in
Analysis
ID, data base
construction

Risk/Protective Factor
Measured
N/A

Middle and High School names, NCES
ID numbers, district ID numbers, City,
State

PBIS and
NCES
Common
Core

Middle School and High School SET
and BOQ score
Event Dropout Rate *

PBIS
database
State Level
Data-Bases
State Level
Data-Bases

Independent
Variable
Dependent
Variable
Dependent
Variable

Fidelity of PBIS
implementation
Outcome Variable

PBIS
database

Dependent
Variable

High School average daily attendance
rates*

State Level
Data-Bases

Dependent
Variable

Misbehavior or school
use of frequent
suspensions and
expulsions
Frequent absences

High School Office Discipline
Referrals*

PBIS
database

Dependent
Variable

High School Size
High School Pupil Teacher Ratio

NCES
NCES

Status Risk
Status Risk

High School
Reading/Math/Science/writing/ social
studies % proficient or advanced*
High School Suspension/Expulsion
Rates*

Student achievement

Misbehavior/ Early
aggression

Control for school size
Control for SES/ class
size
High School Free and Reduced Lunch
NCES
Status Risk
Control for SES
High School Title One Status
NCES
Status Risk
Control for SES
High School Student % Minority
NCES
Status Risk
Control for Minority
status
High School % Migrant
NCES
Status Risk
Control for SES/
Student Mobility
Note: *Disaggregated data were collected for the database but not used for this analysis
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High school dropout rate. High school dropout rates are calculated in several different
ways. NCES defines two main calculation methods for dropout rates: event rates and status
rates. In addition, cohort rates are often reported (Thurlow, Sinclair, & Johnson, 2002). The
status dropout rate is the proportion of school age youth who are not enrolled in school and have
not earned a diploma or an alternative credential. This rate is typically derived from census data,
rather than school data, and is usually higher than event dropout rates. The cohort dropout rate is
the proportion of ninth graders who do not complete high school with a diploma 4 years later.
This rate is typically higher than either event rates or status rates.
The event dropout rate is the proportion of students that leave school in a given year
without a high school diploma or an alternative credential. Event rates are typically lower than
status or cohort rates, but they are more sensitive to changes year to year. Therefore, event rates
are often used in intervention research. Event dropout rates are typically reported both for the
school as a whole and for individual grades 9-12. I use event dropout rates for this analysis
because these measures are the most sensitive to annual changes and have been used most
frequently in previous intervention studies (Thurlow et al., 2002). I collected both whole schoollevel and individual grade-level dropout rates whenever available, but I used whole-school rates
for this analysis. I obtained event dropout rates from 24 states and a total of 653 high schools.
Table 11 indicates the number of schools from each state and the years for which school level
dropout rates were available.
Table 11
Dates of Available Data and Number of Schools by State
State
CA
CO
CT
FL

Years Data Available
2005/06-2010/11
2005/06-2010/11
2005/06-2009/10
2008/09-2011/12

Number of Schools
18
79
23
10
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GA
KS
KY
MD
MO
MT
NC
NH
NY
OK
OR
PA
RI
SC
TN
TX
VA
VT
WA
WI

2005/06-2010/11
2005/06-2011/12
2007/08-2011/12
2005/06-2011/12
2005/06-2011/12
2006/07-2011/12
2007/08-2010/11
2005/06-2010/11
2005/06-2010/11
2005/06-2011/12
2007/08-2011/12
2007/08-2010/11
2005/06-2010/11
2006/07-2009/10
2010/11-2011/12
2005/06-2010/11
2005-06-2010-11
2005-06-2010-11
2006/07-2009/10
2005/06-2008/09; 2010/11
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17
9
44
66
44
14
63
2
29
3
78
9
1
16
17
8
12
6
14
71

Graduation rates or school completion rates are not a direct translation of dropout rates.
NCES defines two main graduation rate calculation methods: status graduation rates and
freshman graduation rates. Status graduation rates are the proportion of the population of a given
age that have completed either public or private high school with either a standard diploma or an
alternative credential. Freshman graduation rates are the proportion of students who complete
high school with a diploma or alternative credential within 4 years of entry into ninth grade.
Freshman graduation rates are typically reported for public high schools and offer a measure of
on-time graduation rates. Graduation rates were examined, but not collected for this analysis due
to the wide variability in calculation methods across states and the frequency with which
calculation methods changed across time, making comparison difficult both across schools and
across time.
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Attendance. Average daily attendance is calculated by dividing the total number of days
in attendance for all students by the total number of school days. This statistic is one of the most
commonly reported attendance calculations and is increasingly being used to determine school
funding levels. Although this number may mask some chronic attendance issues, it can be used
as an overall indicator of a school’s risk. Schools with average daily attendance rates above 97%
are not likely to have chronic attendance patterns, conversely schools with rates below 93% are
likely to have students with chronic attendance problems (Bruner, Discher, & Chang, 2011). I
obtained attendance data from 12 states and 403 schools. Table 12 indicates the number of
schools from each state and the years for which school-level average daily attendance rates were
available.
Table 12
Dates of Available Data and Number of Schools by State

State
CO
CT
FL
KS
KY
MD
MN
NC
NY
SC
TN
WI

Years Data Available
2005/06-2011/12
2005/06-2010/11
2005/06-2009/10
2005/06-2011/12
2007/08-2011/12
2005/06-2011/12
2006/07-2011/12
2009/10-2011/12
2005/06-2010/11
2007/08-2011/12
2009/10-2011/12
2009/10-2011/12

Number
of
Schools
79
23
10
9
44
66
45
63
29
16
17
2

Academic performance. I use aggregate academic performance scores in reading, math,
and writing/language arts subject areas for this analysis. NCLB requires that states assess
students annually in language arts and math and at least once in grades 3-5, 6-9, and 10-12. Due
to a lack of comparable tests or standardized scoring and reporting across states and across time,
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I limited the number of states for which I obtained academic performance data to a sub-sample of
the five states with the most schools in my data set (MD, OR, WI, CO and IL) for a total of 381
high schools. Each state test has established psychometric properties that can be found through
state department websites (MD, Educational Testing Service, 2005; OR, Oregon Department of
Education, 2007; WI, CTB McGraw Hill, 2006; CO, CTB McGraw Hill, 2007; IL, ACT &
Illinois Department of Education, 2008).
In order to compare scores across states, I created an academic index variable by
subtracting the state mean percent proficient or exceeds score from the schools academic score.
The index variable is then the percent above or below the state mean for a given school. This
index variable was then used to create a latent academic performance variable for use in this
analysis. Table 13 summarizes the years for which data were available, the number of schools
for which data were obtained, and the specific tests and test properties used in each state.
Table 13
Academic Data Summary
State

Years Data
Available
2005/062011/12

Number of
Schools
66

OR

2005/062010/11

78

WI

2005/062012/13

71

MD

Subject Areas Assessed

Tests Used

Language
Math
Science
(levels: Prof/Advance, Basic Prof.
Advanced )
Reading
Lang/Writing
Math
Science
(% prof. or advanced )
Reading
Lang/Writing
Math
Science
Social Studies
(% Prof/advanced, advanced,
basic, proficient, min)

Maryland High School
Assessment
End of Course Exams
Required for
Graduation in 2009
Oregon Statewide
Assessment System

Wisconsin Knowledge
and Concepts
Examination
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CO

2005/062010/11

79

IL

2005/062011/12

87

Math
Reading
Lang/Writing
(advanced, proficient, partial prof.,
unsatisfactory and %
proficient/advanced)
Reading
Math
Science (2010,2011 only)
(% prof/advanced)

Colorado Student
Assessment Program

Prairie State
Achievement
Examination Workkeys
(required for
graduation)

Behavior indicators. States vary significantly in their reporting requirements for school
level behavioral data, making states an unreliable source for this information. The national PBIS
center collects data from schools on office discipline referrals, in-school suspensions, and out-ofschool suspensions. Suspensions indicate a temporary removal of a student from the regular
school setting (either into a different school setting or out of school) as a result of a disciplinary
infraction. Suspensions vary in length from a portion of a school day to several weeks.
Expulsions are the permanent removal of a student from a school setting as a result of a
disciplinary infraction. Students who are suspended or expelled are not allowed to attend regular
classes or school sponsored events.
Office discipline referrals are defined at the local level making cross-state or crossdistrict comparisons difficult. Major incidents often include reports of harassment or bully
behavior or the presence of a weapon on school grounds, whereas more minor referrals are
reports of student behaviors that range from disruption or disrespect to less serious incidents of
harassment or physical contact. The PBIS data system School Wide Information System (SWIS;
www.swis.org) provides common definitions of these variables. I collected behavioral data on
office discipline referrals (ODR), in-school suspensions (ISS) and out of school suspensions
(OSS) from the National PBIS center’s data set. I obtained data from schools within 24 states
(CA, CO, CT, GA, IL, KS, KY, MD, MI, MN, MO, MT, NC, ND, NY, OH, OR, PA, RI, SC,
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TN, VT, WA, WI). Table 14 indicates the number of schools for which data were obtained in
each school year for each behavioral indicator.
For comparison purposes, reported ODRs, ISS and OSS counts were converted to rates

per student by dividing the total count by the NCES student enrollment. NCES enrollment data
were only available through 2010, so 2011 rates were calculated using 2010 enrollment data.
Due to very low numbers of reporting schools prior to the 2009-2010 school year, ODR rates are
only included in this analyses for the years 2009-2010 through 2011-2012. Data on ISS, OSS,
and expulsions were collected, but due to significant missing data and inconsistent use of these
practices across schools, these data were not used for this analysis.
Table 14
Number of Schools by Year and Behavioral Indicator

ODR's
ISS
OSS

2005/06
23
31
32

2006/07
40
40
40

2007/08
56
58
57

2008/09
56
59
61

2009/10
99
108
109

2010/11
144
144
150

2011/12
189
189
199

Status Risk Factors
Status risk factors or inalterable risk factors are not typically the target of intervention
research, as they are not considered alterable. They are, however, important school-level factors
that could account for both the ability of a school to implement SWPBIS effectively and
differences in outcomes between schools. School-level socio-economic status is typically
measured using title one status and percent of students eligible for free and reduced lunch
(National Center for Education Statistics, 2012). I used the following NCES variables to account
for status risk in this analysis: total free and reduced lunch students, total minority students, pupil
teacher ratio, school size, and title one status. In order to compare these variables across schools,
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I converted total numbers of students (free and reduced lunch, minority) to percent of total

enrollment by dividing by the total enrollment. Percent minority, school size, and pupil teacher
ratio were included in this analysis as controls due to the direct link between these variables and
students’ risk for high school dropout. Table 15 provided distribution statistics for status risk
variables.
Table 15
Distribution Statistics for the Average Status Risk Variables
Average Free or
Reduced Lunch
Average Percent
Minority
Average
Enrollment
Average
Pupil/Teacher
Ratio

N
Min/Max
804 0/ 0.9232

Mean (SD)
0.3960 (0.1962)

Skewness (SE)
0.4846 (0.0862)

Kurtosis (SE)
-0.2568 (0.1722)

842 0/1

0.3327 (0.3058)

.847 (0.084)

-.518 (0.168)

841 53/ 4052.67

1080.06 (738.47) 0.7948 (0.0843)

0.3911 (0.1684)

838 7.8/ 26.75

16.46 (3.49)

-0.1784 (0.1687)

0.1696 (0.0845)

Analysis
This study explores the relationships between exposure to SWPBIS and selected school
level risk factors and tests a link between SWPBIS and dropout rates using a quasi-experimental
interrupted time series design (Shadish, Cook, & Campbell, 2002). Each school served as its
own control, and SWPBIS was implemented at different times across schools, reducing threats to
internal validity from common events in history. I used IBM SPSS Statistics version 21 for
descriptive and univariate statistics and IBM SPSS AMOS Graphics version 20 for structural
equation modeling.
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Specifically, I first used descriptive analysis to describe the sample characteristics
and data structure. Additionally, I examined correlations between all observed
variables to guide the creation of latent variables and the conceptual model. Finally, I
used Structural Equation Modeling (SEM) to model and test the effects of SWPBIS
implementation on drop out risk factors (i.e., academic, behavioral, and attendance
indicators) and drop out rates. Each step is described in subsequent sections.
Because behavioral indicators are not accurately or consistently reported across states or
schools, I was not able to model behavioral outcomes before and after SWPBIS implementation
and schools were not able to serve as their own controls. Therefore, behavioral outcome data
were not included in the overall combined model, but were instead modeled in a separate
structural model for academic years 2009/2010 and 2010/2011.
Descriptive and Univariate Analysis. I performed a descriptive analysis of each
variable to better understand the structure of the data. First, I examined outliers and univiariate
normality. All variables across all years were examined for distribution patterns by examining
histograms and skew and kurtosis indices. All outliers (data points above or below 3 standard
deviations from the mean) were checked for data entry accuracy against original data sets and
school type. A total of 9 alternative schools and recovery programs were removed from the
sample, leaving at final sample of 874 high schools. After removal of these 9 outliers, all
measures of skew and kurtosis fell within acceptable ranges (absolute skew statistic < 3 and
absolute kurtosis statistic < 10) for full maximum likelihood estimation procedures (Kline,
2011). Distribution statistics for all variables are presented in chapter 3.
Second, I examined mulitvariate normality. SEM analysis assumes multivariate
normality of continuous outcome data. Multivariate normality is typically assumed when
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univariate distributions are normal and when each pair of variables is bi-variate normal and bivariate scatter plots are linear. The bi-variate normal distribution is an extension of the univariate normal distribution to two dimensions. Correlations between all DVs were calculated
and bi-vairate scatter plots were examined to ensure distribution patterns met multivariate
normality assumptions. AMOS is not able to test for multivariate normality in the presence of
missing data.
Missing Data. To address missing data, I used full maximum likelihood estimation
available in AMOS. This method does not delete cases or impute missing observations. Instead,
relevant statistical information from subsets of the data with similar missing data patterns is used
to estimate parameters and standard errors. This method has been shown to be more accurate
than other missing data techniques (Peters & Enders, 2002). Missing data in this data set is not
missing at random; data are missing because not all states report all data across all years. In
order to run the full combined model and limit the effects of this missing data, the final model
was limited to 5 academic years (2007/2008-2011/2012) rather than the 7 years for which data
were collected. Academic data were included in the combined model for years 2007/20082010/2011 because missing data for language arts in 2011/2012 affected overall model fit
significantly.
Structural Equation Model. I use structural equation modeling (SEM) to examine
relationships between SWPBIS implementation and the outcome variables. SEM allows
researchers to test the fit of a conceptual model to observed data and allows for the use of latent
variables, which reduces the overall effect of measurement error. The fit of the measurement
model (i.e., latent variables) is the upper limit for the fit of the overall model. Therefore prior to
fitting the structural (or causal) model to the data, correlations between all dependent variables
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were used to guide the construction of latent variables; highly correlated observed variables may
be related to the same latent construct.
Measurement Model. I constructed and tested latent variables in the areas of academic,
behavior, and status risk using confirmatory factor analysis (CFA) procedures to test for model
fit and factorial invariance.
All status risk variables are highly stable across time as evidenced by high correlations
between variables. Table 16 depicts correlations of 2005-06 status risk variables years. As a
result of this stability, I averaged all available years of status risk variables for each school and
used the average for each variable as a mean centered time-invariant co-variant in this analysis. I
tested the construction of a latent status risk factor; however, good model fit was not established,
therefore variables are used separately in the analysis.
Table 16
Correlations of Status Risk Variables Across Time
05-06

06-07

07-08

School-wide tile 1
1
.655*
(N/A 6 levels
(2 level coding)
reported)
% Free and reduced 1
.963** .948**
lunch
% minority students 1
.969** .998**
Pupil-Teacher Ratio 1
.973** .810**
Total Enrollment
1
.991** .979**
* statistically significant at the .05 level (2 tailed).
** statistically significant at the .01 level (2 tailed).

08-09

09-10

10-11

.617** .556** (N/A 6 levels
reported)
.931** .922** .818**
.995** .975** .780**
.813**
.967** .951** .969**

Only academics (math, reading, and language arts indices) met criteria for good fit as a
latent construct. I then constructed and tested the measurement model for all growth curve
models (academics, behavior, attendance, and dropout) independently of each other. Model fit
for growth curve, autoregressive, piecewise, and latent basis models were compared for each
outcome variable model. Model fit was assessed using multiple fit indices.
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There are two main categories of model fit indices: statistical and modeling rational
(Little, 2013). The first approach uses a chi square distribution to measure the difference
between the implied model estimates and the data. If the critical ratio is not statistically
significant, the model fits well. This method is highly sensitive to sample size and degrees of
freedom; therefore, it is extremely difficult to fit a model that passes the Chi-square test with
large sample sizes (Little, 2013).
As an alternative to pure statistical fit measures a number of modeling rational fit
measures are available. These measures compare the specified model to either the null model
(worst possible fitting model) or the saturated model (best possible fitting model). The root
mean square error of approximation (RMSEA) is an absolute fit measure, meaning it compares
the specified model to the saturated model. This measure indicates the amount of misfit per
degrees of freedom and corrects for sample size (Little, 2013; Steiger & Lind, 1980). Good or
close fit is indicated by a RMSEA score • .05. Scores between .05 and .08 indicate acceptable
fit. Scores between .08 and .1 indicate mediocre fit. Scores above .1 indicate a poorly fit model
(Browne & Cudeck, 1992; Little, 2013).
The comparative fit index (CFI) and Tucker-Lewis/ Non-normed fit index (TLI/ NNFI)
are relative fit indices that can be used to compare the specified model with the null model
(Bentler & Bonett, 1980; Tucker & Lewis, 1973). The CFI and TLI measures reported by
AMOS for longitudinal models are not accurate, as they are not calculated based on the
longitudinal null model (Widamam & Thompson, 2003). For both of these fit indices scores •
.95 indicate good/close fit. Scores between .9 and .95 indicate acceptable fit, and scores below .9
indicate mediocre or poor fit (Little, 2013).
Finally, the Akaike information criterion (AIC) is reported (Akaike, 1987). This statistic
is not a model fit test, as it cannot be interpreted in isolation; however, it is used for comparing
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nested models. The statistic provides a measure of model fit corrected for model complexity.
When comparing models, the model with a smaller AIC is the better fitting model (Hu &
Bentler, 1995). I include chi square/degrees of freedom ratio, CFI, TLI, RMSEA, and AIC
model fit measures in all model fit tables in chapter 3.
Next, I assessed the fit of combined growth curve models (academics, attendance, and
dropout) using a confirmatory factor analysis and estimated all covariances between latent and
observed variables. Specifically, I examined factor loadings and variances for significance and
checked error variances. I modified latent variable and growth curve structures to ensure the best
possible statistical and conceptual measurement fit. Due to the effects of missing data on the
combined model, this model was reduced to include academic years 2007/2008 through
2011/2012 for all outcome variables except academics, which are included for years 2007/2008
through 2010/2011.
Structural Models. For each of the following models, I treat high school SWPBIS as a
dummy coded categorical variable and middle school SWPBIS as dichotomous variables. High
school SWPBIS indicates the level of SWPBIS fidelity and middle school SWPBIS indicates
that a feeder middle school was implementing SWPBIS with fidelity prior to the high schools
implementation. I modeled status risk factors and middle school implementation as a time
invariant covariates, which predict the level and slope across all time points for each of the other
variables. I used conceptual understanding of SWPBIS and dropout risk factors, as well as
correlation and covariance statistics to guide the construction of an initial structural model. I
estimated all relationships between variables in a “just identified model” and then trimmed nonsignificant paths from the model (unless they were conceptually important). I tested competing
combined structural models and compared them using model fit indices and conceptual
understanding of variable relationships to identify the most parsimonious model that accurately
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depicted the relationships between these variables in the data set. Model fit statistics and final
models with outcomes are presented in chapter 3.
I constructed four structural models examining the effects of SWPBIS implementation on
the growth curve model for each outcome variable independently (academic, behavior,
attendance, dropout). SWPBIS implementation level was modeled as a time varying covariate,
which affected the outcome variables at each time point.
Next, I constructed a combined structural model using the outcome variables academics,
attendance, and dropout. SWPBIS implementation level was again modeled as a time varying
covariate, which affected the outcome variables at each time point. Additionally, because
descriptive statistics indicated that schools with more exposure to SWPBIS might have better
outcomes, cumulative SWPBIS implementation was modeled using the cumulative total fidelity
across years as a time invariant covariate.
Finally, because behavioral data were not available prior to SWPBIS implementation and
could not be compared pre and post implementation, a separate structural model was constructed
for academic years 2009/2010 and 2010/2011 to assess the relationship between SWPBIS and
behavioral outcomes in relation to attendance, academics, and dropout variables.
Research questions 1-3 were answered by interpreting the direct and indirect effects of
each variable in the above models. Research question one (i.e., the direct and indirect effects of
SWPBIS on dropout rates) is answered by considering the direct and indirect effects of SWPBIS
on dropout rates from each of the above models. Research question two (i.e., the direct and
indirect effects of SWPBS on behavior, academics, and attendance) is addressed by examining
the effects of SWPBIS on behavior, attendance, and academic outcomes in each of the above
models. Research question three (i.e., the effects of middle school SWPBIS on high school
outcomes) is answered by looking at the effects of middle school implementation prior to high
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school implementation across the above models and finally research question number four (i.e.,
the effects of increasing fidelity of implementation on outcomes), I interpret the effects on
outcome variables at different categorical levels of SWPBIS implementation (not implementing,
partially implementing, and fully implementing) across models and interpret the effects of
cumulative years of implementing SWPBIS with fidelity.

66

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS
CHAPTER III
Results
This chapter first presents all final trimmed growth models, model fit statistics,
and parameter estimates for all individual models. Then, results are synthesized by
research question.
Growth Curve Models for Outcome Variables
Prior to model construction, I first calculated descriptive and distribution statistics for
each variable. Then, I constructed and tested measurement models. Finally, I built and tested
structural models. The following sections present this process for each outcome variable.

Academics. First, I calculated distribution statistics for each academic index by year (see
Table 17). Distribution statistics indicate that academic index variables have relatively stable
means across time and are normally distributed.
Table 17
Distribution Statistics for Academic Index Variables

-.74 (.13)

Kurtosis
(Standard
Error)
.30 (.26)

-59.10/34.82

Number
of
schools
354

-6.25 (17.16)

-.64 (.13)

.16 (.25)

-65.04/30.33

368

MathIndex.07

-4.38 (16.95)

-.80 (.13)

.70 (.25)

-65.83/33.40

370

MathIndex.08

-4.90 (16.69)

-.76 (.13)

.62(.25)

-62.63/ 32.62

370

MathIndex.09

-4.42 (16.69)

-.95 (.13)

1.17 (.25)

-67.95/31.67

373

MathIndex.10

-4.43 (16.21)

-.93 (.14)

1.12 (.28)

-66.25/27.32)

293

MathIndex.11

-4.08 (16.17)

-.70 (.14)

.22 (.28)

-61.53/27.54

293

-3.94 (14.50)

-.84 (.15)

.26 (.29)

-47.81/23.71

284

Math Index

Mean (standard
deviation)

Skewness
(Standard Error)

MathIndex.05

-4.33 (18.18)

MathIndex.06

Min/Max

Reading Index
ReadIndex.05
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ReadIndex.06

-4.44 (14.64)

-.895 (.14)

.73 (.28)

-56.76/22.40

303

ReadIndex.07

-4.70 (16.02)

-.98 (.14)

.80 (.28)

-60.31/22.55

306

ReadIndex.08

-4.92 (16.04)

-1.09 (.14)

1.23 (.28)

-64.90/25.10

307

ReadIndex.09

-4.79 (16.15)

-1.78 (.14)

1.66 (.28)

-65.19/24.19

308

ReadIndex.10

-3.78 (14.47)

-1.12 (.14)

1.24 (.28)

-56.48/23.22

306

ReadIndex11

-5.40 (14.91)

-.92 (.16)

1.18 (.32)

-69.59/23.50

228

LangIndex05

-3.94 (15.21)

-.66 (.15)

.64 (.30)

-58.00/31.02

268

LangIndex06

-2.82 (16.22)

-.49 (.15)

.35 (.29)

-57.01/33.00

284

LangIndex07

-4.41 (16.19)

-.75 (.15)

.87 (.29)

-59.39/32.60

284

LangIndex08

-4.77 (16.51)

-.67 (.14)

.65 (.29)

-60.90/30.02

286

LangIndex09

-4.27 (16.74)

-.76 (.14)

.56 (.29)

-57.56/33.50

286

LangIndex10

-4.55 (16.21)

-.87 (.14)

.96 (.29)

-60.39/28.50

287

LangIndex11

-4.80 (17.35)

-.92 (.21)

.72 (.41)

-59.77/29.33

140

Language Index

Then, I combined academic index variables for language arts, math, and reading into an
academic latent construct for each year. This construct was tested using a confirmatory factor
analysis (CFA). Table 18 presents the results of the CFA and tests for factorial invariance across
time. Factorial invariance means that the relationship between observed variables and their
latent construct is stable across time. It is tested through as series of measurement model
adjustments. When change in CFI is .01 or less across these adjustments then invariance holds
(Cheung & Rensvold, 2002).
Table 18
Model Fit for Academic Latent Construct

Null Model
Configural Invariance
Weak Invariance

X2

Df

CMIN/DF

RMSEA

9952.19
274.05
296.00

231
105
117

43.08
2.61
2.53

.220
.043
.042

90%
RMSEA Conf Interval
.216-.223
.037-.049
.036-.048

CFI

TLI/NNFI

.983
.982

.962
.964
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Strong Invariance

359.05

135

2.66

.044

.038-.049

.977

.961

The latent constructs show strong factorial invariance across time. The latent construct
was then fit to a growth curve model. Table 19 shows correlations of the academic latent
construct across time. Table 20 presents model fit statistics for both growth curve models and
autoregressive models. In general, growth curve models examine the between person differences
in within person changes across time. Auto-regressive growth models are a variation of this in
which scores at one time period predict scores at the next time period. Because academic skills
clearly build on each other, I tested both types of models, and model fit statistics are listed here.
These models both fit the data relatively equally; however, the growth model allows for a clearer
interpretation of change over time and is used later in the combined model; therefore, those
results are interpreted here.
Table 19
Correlations of Academic Latent Construct Across Time

Academics
2005
Academics
2006
Academics
2007
Academics
2008
Academics
2009
Academics
2010
Academics
2011

Academics
2005
1

Academics
2006
.881

Academics
2007
.839

Academics
2008
.839

Academics
2009
.806

Academics
2010
.814

Academics
2011
.802

. 881

1

.935

922

.929

.900

.880

.839

.935

1

.957

.929

.907

.910

.839

.922

.957

1

.939

.926

.916

.806

.929

.929

.939

1

.957

.939

.814

.907

.907

.926

.957

1

.956

.802

.910

.910

.916

.939

.956

1

Table 20
Model Fit for Academic Growth Curve
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Multilevel Growth model
Indicator errors uncorrelated,
construct errors equal
Multilevel Growth model
Indicator errors correlated
construct errors equal
Multilevel Growth
Indicator errors correlated,
construct errors free
Autoregressive Latent
Trajectory Model free
construct loadings and errors
Autoregressive Latent
Trajectory Model construct
loadings = across time
Autoregressive Latent
Trajectory Model = loadings
and = construct errors

X2

Df

CMIN/DF

RMSEA

CFI

TLI/NNFI

AIC

.095

90%
RMSEA
Conf
Interval
.091-.099

1976.17

223

8.86

.820

.813

2034.17

471.40

160

2.95

.047

.042-.052

.968

.954

655.40

433.79

154

2.82

.046

.041-.051

.971

.951

626.79

420.88

146

2.88

.046

.041-.052

.972

.955

632.88

426.05

151

2.82

.046

.041-.051

.972

.957

628.05

430.77

156

2.76

.045

.040-.050

.972

.958

622.77

Note. Multilevel Growth model indicator errors = across time construct errors free produced an
error. Examination of means did not warrant testing latent basis or piecewise models. Bold
indicates model used through the remainder of this analysis.
Figure 1 shows the final multi-level growth model used for academic constructs. Results
from this model indicate that schools start at -4.710 points below the state mean (p< .001) and
grow about .150 points per year (p=.055). The slope and intercept covariance is significant (3.448 p = .004) indicating that schools that start higher grow more slowly, and schools that start
lower grow faster. Full results are included in Appendix B.
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Figure 1. Final Multi- Level Growth Model for Academics
Attendance
In order to assess changes in average daily attendance rates across time, I fit a growth
model for average daily attendance variables. Table 21 shows the distribution statistics for these
variables over time, Table 22 shows correlations for attendance rates over time, and Table 23
shows model fit statistics for tested models.
Table 21
Distribution Statistics for Average Daily Attendance Rates
Min/Max

-1.47 (.17)

Kurtosis
(Standard
Error)
2.77 (.34)

73.00/98.99

Number
of
schools
203

91.78(4.00)

-1.29 (.15)

1.58 (.31)

78.00/98.10

249

AttendRate.07

91.82(4.15)

-2.13 (.14)

7.59 (.28)

65.15/97.70

312

AttendRate.08

92.00 (3.98)

-1.899 (.14)

4.46 (.27)

72.39/99.17

320

Mean (standard
deviation)

Skewness
(Standard Error)

AttendRate.05

91.69(4.32)

AttendRate.06
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AttendRate.09

92.29 (3.55)

-2.74 (.12)

11.59 (.24)

67.80/97.90

397

AttendRate.10

92.38 (3.44)

-2.36 (.13)

8.00 (.25)

73.80/97.36

380

AttendRate.11

92.80 (3.21)

-3.01 (.13)

15.90 (.27)

70.20/99.00

331

Note. Maryland attendance rates are reported as •95%
95% and are coded as 95% in this data set
contributing to slightly elevated kurtosis scores for these variables across all years.
Table 22
Correlations of Attendance Rates Across Time

Attendance
2005
Attendance
2006
Attendance
2007
Attendance
2008
Attendance
2009
Attendance
2010
Attendance
2011

Attendance
2005
1

Attendance
2006
.779

Attendance
2007
.672

Attendance
2008
.747

Attendance
2009
.639

Attendance
2010
.673

Attendance
2011
.499

.779

1

.748

.753

.736

.743

.599

.672

.748

1

.733

.731

.707

.546

.747

.753

.733

1

.824

.761

.634

.639

.736

.731

.824

1

.853

.815

.673

.743

.707

.761

.853

1

.859

.499

.599

.546

.634

.815

.859

1

Table 23
Model Fit for Attendance Models

Independence Model
Growth model error free
across time
Growth model
Equal errors across time
Auto regressive model with
free errors, equal construct
loadings across time
Auto regressive with = errors,
equal construct loadings
across time

X2

Df

CMIN/DF

RMSEA

CFI

TLI/NNFI

AIC

.295
.054

90%
RMSEA
Conf
Interval
.284-.306
.041-.067

2154.20
80.69

28
23

76.94
3.508

0
.973

0
.967

2168.20
104.69

263.19

29

9.08

.096

.086-.107

.890

.894

275.19

1506.62

20

75.3

.292

.279-.304

.301

.021

1536.62

1661.20

25

66.45

.274

.263-.285

.230

.138

1681.20

Note: Auto-regressive model with equal errors but free loadings produced an error. Examination
of means did not warrant testing latent basis or piecewise models. Bold indicates model used
through the remainder of this analysis.
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Figure 2 shows the final growth model for attendance rates. This model indicates that
schools have an initial starting attendance rate of 92.10 (p <.001) and grow .074% (p=.018) per
year. Both slope and intercept are statistically significant. The slope and intercept have a
statistically significant covariance of -.589 (p< .001), indicating that schools that start out with
higher attendance rates grow more slowly than schools that have lower starting rates. Full results
are included in Appendix C.

Figure 2. Final Growth Model for Average Daily Attendance Rates
Behavior
In order to understand the trajectory of behavioral indicators across time, I examined
distribution statistics and correlations between ODR, ISS, and OSS rates. I tested a latent
variable using these variables as indicators of overall behavior events at the school; however, due
to low sample sizes and collinearly of these variables, a latent construct could not be fit. Due to
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low sample sizes for ODR rates in 2005-2006 and 2006-2007 and 2011/2012, I only used school
years 2007-2008 through 2010-2011 to construct the growth curve model for this analysis.
Additionally, because ISS, OSS, and expulsion reporting practices vary by school, and
nearly all of these infractions are also recorded as office discipline referrals, ODR rates are the
most inclusive of these behavior variables. Therefore, a growth model was fit for ODR rates
only. Table 24 contains correlations of behavior variables across time. Tables 25-27 show the
distribution statistics for each of these variables over time, and Table 28 shows model fit
statistics for tested models.
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Table 24
Correlations of Behavior Rates Across Time
ODRRate ODRRate ODRRate ODRRate ODRRate InSusRat
.07

.08

ODRRate.08
ODRRate.09
ODRRate.10

.09

.11

**

1

.850

**

**

1

**

**

1

**

**

1

.867

.867
.869

**

.635

.914
.871

**

.744

InSusRate.07

.566

.738

.735

.628

.660

**

.473

InSusRate.10

.419

InSusRate.11

.340

.400

**

**

.639

.718

.645

*

.434

**

.579

OutSus. 08

.437

OutSus. 09

.589

**

OutSus. 10

.710

OutSus. 11

.886

**

**

**

**

.862

.679

.510

.468

**

.413

**

.735

**

.660

**

.708

**

.679

**

.586

**

.402

**

.468

.696
.702

.703

**

**

.642

**

.599

**

.562

.524

**

.559

.527

**

.868

**

.642

**

.599

**

.848

1

1

.691

.842

**

**

.730

**

**

.465

*

.256

.328

**

**

.797

**

.601

**

**

.760

**

**

**

.465

.901

**

**

.817

**

**

.748

**

1

.771

**

.878

1

.894

**

.894

**

.748

.878

.825

**

.901

**

.817

.848

**

*

.256

**

**

**

**

.322

**

**

.848

.524

*

.825

1

*

.490

**

.269

**

.760

.322

**

**

.730

*

.269

.350

**

.391

.875

**

.842

.241

**

.932

.622

**

.346

**

**

**

**

**

**

.886

**

.402

.562

.691

**

**

**

.279

**

.470

.702

.724

.279

**

**

.478

**

.478

.864

*

*

.480

.873

.696

.848

.604

**

**

.703

1

**

.499

.666

**

.710

.510

OutSus.1
1

**

.423

**

.622

*

.490

*

**

**

**

.601

.875

.413

.523

.432

.512

.724

**

**

.579

**

**

**

**

.390

*

**

.434

.481

.868

**

**

.589

*

**

.917

.392

*

.437

**

.527

.957

.864

**

.645

*

.957

.423

.797

.400

**

1

**

**

**

.718

**

.512

.328

**

**

.666

**

**

.639

**

**

.932

**

.917

.481

.402

.646

.340

.964

1

*

**

**

.419

**

**

**

.473

.947

.964

.873

**

**

.527

**

**

.489

*

.559

**

**

.972

**

.350

.628

.592

.499

.241

**

.243

**

.391

.480

.493

**

**

0

.789

*

.947

.470

9

**

**

**

8

.738

**

**

7

.688

.489

.527

e.11

.637

**

**

e.10

**

**

.523

e.09

**

.972

**

e.08

.744

.592

*

OutSus.1

**

1

.390

**

OutSus.0

**

**

*

.392

OutSus.0

.871

**

.402

.586

OutSus.0

.572

.243

.646

InSusRat

**

*

**

InSusRat

.566

**

.493

InSusRat

*

.593

.789

**

**

.346

**

.708

.432

.604

**

**

**

**

**

.862

**

**

InSusRate.09

.914

.688

.637

.572

**

**

**

InSusRate.08

.635

.850

*

.593

**

e.07

.869

1

ODRRate.11

OutSus. 07

.10

**

ODRRate.07

InSusRat

**

.771

1
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Table 25
Distribution Statistics for Office Discipline Referral Rates
Min/Max

1.30 (.40)

Kurtosis
(Standard
Error)
1.69 (.78)

.00-5.59

Number
of
schools
34

2.37 (1.57)

1.02 (.36)

.88 (.71)

.24-7.07

43

ODRRate.07

2.13 (1.58)

1.24 (.31)

1.22 (.61)

.23-6.95

60

ODRRate.08

1.75 (1.34)

1.68 (.30)

3.47 (.60)

.24-6.59

63

ODRRate.09

1.63 (1.21)

1.48 (.23)

2.24 (.46)

.13-5.91

111

ODRRate.10

1.51 (1.19)

1.34 (.20)

1.37 (.39)

.02-5.38

153

ORDRate.11

1.94 (1.34)

.817 (.17)

-.01 (.34)

.10-6.12

199

Min/Max

Mean (standard
deviation)

Skewness
(Standard Error)

ODRRate.05

1.58 (1.30)

ODRRate.06

Table 26
Distribution Statistics for In-School Suspension Rates

3.856 (.421)

Kurtosis
(Standard
Error)
17.700 (.821)

.0071/2.5803

Number
of
schools
31

.4150 (.5384)

1.986 (.374)

3.408 (.733)

.0015/2.1610

40

InSusRate.07

.4065 (.5754)

2.322 (.314)

6.054 (.618)

.0007/2.8859

58

InSusRate.08

.3037(.4143)

2.343 (.311)

6.238 (.613)

.0013/2.0637

59

InSusRate.09

.3124 (.3816)

3.118 (.234)

14.957 (.463)

.0015/2.7194

107

InSusRate.10

.2929 (.3599)

2.800 (.202)

12.318 (.401)

.0005/2.5961

144

InSusRate.11

.3656 (.4778)

2.960 (.178)

12.105 (.354)

.0004/3.2404

187

Mean (standard
deviation)

Skewness
(Standard Error)

InSusRate.05

.2853 (.4822)

InSusRate.06

Table 27
Distribution Statistics for Out of School Suspension Rates

2.492 (.414)

Kurtosis
(Standard
Error)
8.526 (.809)

.0082/.6560

Number
of
schools
32

1.372 (.374)

1.925 (.733)

.0028/.6124

40

Mean (standard
deviation)

Skewness
(Standard Error)

OutSus.05

.1359 (.1278)

OutSus.06

.1750 (.1455)

Min/Max
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OutSus.07

.2074 (.1712)

1.328 (.316)

1.462 (.623)

.0078/.7462

57

OutSus.08

.1527 (.1411)

1.759 (.306)

3.318 (.604)

.0018/.6623

61

OutSus.09

.1490 (.1318)

2.104 (.231)

6.709 (.459)

.0055/.8205

109

OutSus.10

.1458 (.1352)

1.975 (.199)

4.816 (.396)

.0012/.7619

148

OutSus.11

.1769 (.1722)

1.832 (.173)

3.777 (.345)

.0007/.9290

197

CFI

TLI/NNFI

AIC

0

0

Table 28
Model Fit for ODR’s 2008-2011

Independence Model
Saturated Model
Growth model
Equal errors across
time
Latent Basis Model equal
errors

X2

Df

CMIN/DF

RMSEA

242.35

10

24.235

.163

90%
RMSEA Conf
Interval
.146-.181

27.925

8

3.491

.053

.033-.076

.914

.893

250.351
28.000
39.925

20.98

6

3.497

.053

.030-.079

.936

.893

36.980

Note. Growth model with free errors over time, auto regressive models and latent basis model
with free errors were also tested but produced invalid results. Bold indicates the model used
through the remainder of this analysis
Figure 3 shows the final growth model for ODR rates. This growth curve model
indicates an intercept of 1.995 (p <.001) and a slope of -.076 (p = .039). Both slope and intercept
are significantly different from 0 indicating that schools start with an average ODR rate of about
1.995 and reduce their ODR rate by about .076 per year. The covariance between the slope and
intercept is -.181 (p= .010), and is statistically significant, indicating that schools that start with
higher ODR rates reduce their rates more quickly than schools that start with lower ODR rates
because the ODR slope is negative. Full results are included in appendix D.

77

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS

Figure 3. Growth Curve Model for Office Discipline Referral Rates
Dropout
In order to assess changes in event dropout rates across time, I fit a growth model for the
event dropout rate variables. Table 29 shows the distribution statistics for these variables over
time, Table 30 shows correlations of event dropout rates over time, and Table 31 shows model fit
statistics for tested models.
Table 29
Distribution Statistics for Variables

1.82 (.13)

Kurtosis
(Standard
Error)
5.23 (.26)

.20/ 19.15

Number
of
schools
345

3.48 (2.90)

2.15 (.12)

8.01 (.24)

.01/21.61

398

EventDO.07

3.75 (3.08)

2.04 (.10)

6.59 (.20)

.01/ 22.93

571

EventDO.08

3.50(2.41)

1.53 (.11)

3.88 (.21)

.02/ 16.45

539

EventDO.09

3.13 (2.28)

2.16 (.11)

8.73 (.21)

.01/ 17.93

544

EventDO.10

2.98 (2.45)

2.69 (.10)

13.01 (.21)

.02/ 20.59

552

EventDO.11

2.32 (1.70)

1.07 (.15)

1.81 (.30)

.00/10.30

270

Mean (standard
deviation)

Skewness
(Standard Error)

EventD0.05

3.72 (2.95)

EventDO.06

Min/Max

Note. Maryland event dropout rates are reported as • to 3% and are coded as 3% in this data set
contributing to slightly elevated kurtosis scores for those variables.

Table 30
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Correlations of Event Dropout Rates Across Time

EventDO
2005
EventDO
2006
EventDO
2007
EventDO
2008
EventDO
2009
EventDO
2010
EventDO
2011

EventDO
2005
1

EventDO
2006
.819

EventDO
2007
.732

EventDO
2008
.676

EventDO
2009
.648

EventDO
2010
.672

EventDO
2011
.301

.819

1

.818

.759

.707

.715

.613

.732

.818

1

.781

.714

.689

.344

.676

.759

.781

1

.769

.669

.403

.648

.707

.714

.769

1

.817

.505

.301

.613

.344

.403

.505

1

.613

.301

.613

.344

.403

.505

.613

1

Table 31
Model fit for Event Dropout Rates

Independence
Model
Growth model
error free across
time
Growth model
Equal errors
across time
Latent Basis Free
errors
Latent Basis,
= errors
Piecewise
2 slope 07-11
free errors
Piecewise
2 int 08-11- free
errors
Piecewise 2 int
07-11
nd
Piecewise 2
slope 08-11 free
errors

X2

Df

CMIN/DF

RMSEA

CFI

.321

90%
RMSEA
Conf
Interval
.311-.332

2553.03

28

91.18

172.80

22

7.86

.089

.077-.101

.940

.924

198.80

248.06

28

8.86

.095

.084-.106

.913

.913

262.06

135.65

18

7.54

.087

.073-100

.953

.928

169.65

205.21

24

8.55

.093

.081-.105

.928

.916

227.23

134.89

19

7.10

.084

.071-.097

.954

.932

166.89

165.49

19

8.71

.094

.081-.107

.942

.915

197.49

150.07

19

7.90

.089

.076-.102

.948

.924

182.07

151.39

19

7.97

.089

.076-.103

.948

.923

183.39

TLI/NNFI

AIC

2567.03

Note. Auto regressive model construct loadings free and Auto regressive with = construct
loadings were tested but produced errors. Bold indicates model used throughout the rest of this
analysis.
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Figure 4 shows the final piecewise model for event dropout rates. This model indicates
that the rate of change in dropout rates is not constant across time. The second slope accounts
for that change in rate. The second slope was added to improve model fit and more accurately
model the change in rate. The results of this model indicate that schools start with an initial
dropout rate of 3.73 (p< .001) and reduce that rate overall by .03 (p = .545) points per year. This
slope is not statistically different from 0, indicating relatively stable scores overall. The slope
between 2007/2008 and 2011/2012 school years changes, and schools reduce their dropout rates
by an additional .23 (p <.001) points per year. The covariance between the initial slope and
intercept is -.707 (p=.001), which is statistically significant and negative, indicating schools that
start with lower dropout rates have less growth than schools that start higher. The covariance
between the second slope and intercept is -.038 (p=.883), which is not statistically significant.
The covariance between the two slopes is -.627 (p< .001). This indicates that schools that start
with a higher initial slope have a lower second slope. Full results are included in appendix E.
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Figure 4. Final Piecewise Growth Model for Event Dropout Rates
Effects of SWPBIS on Individual Outcome Variables
In order to assess the effects of SWPBIS fidelity on each outcome variable, I added

dummy coded fidelity codes representing the categorical fidelity level (0,1, or 2) to each growth
model. Table 32 shows correlations of the categorical fidelity score across time.
Table 32
Correlations of Categorical Fidelity Across Time
fid05

fid06

fid05

1

fid06

.614

**

1

fid07

.406

**

.588

**

fid08

.202

**

.312

**

.108

**

.174

**

fid09
fid10
fid11

.614

fid07
**

-.041
-.122

**

-.034
-.124

**

fid08

.406

**

.588

**

1

fid09

fid10

.202

**

.312

**

.174

**

.583

**

.356

**

.584

**

.108

-.041

-.122

**

-.034

-.124

**

.035

-.138

**

.167

**

-.099

**

.341

**

.583

**

1

.356

**

.584

**

1

.035

.167

**

**

**

-.099

**

-.138

fid11

**

.341

-.026

1
.336

-.026
.336

**

**

1

Academics. In order to assess the effects of SWPBIS on academic performance across
time, I added middle and high school fidelity codes and mean centered status risk codes to the
attendance rate growth model. High school fidelity codes were modeled as time varying
covariates, while middle school implementation, enrollment, percent minority, percent free or
reduced lunch, and average pupil/teacher ratios were modeled as mean centered time invariant
covariates. Table 33 depicts the model fit statistics for tested models. The Chi-square difference
test was used to compare the trimmed models with the best fitting conceptual model (Gonzalez
& Griffin, 2001). Figure 5 shows the final trimmed model.
Table 33: Model Fit Statistics for Academic Models

Independence
model

X2

Df

CMIN/DF

RMSEA

14792.13

822

18.039

.140

90%
RMSEA
Conf
Interval
.138-.142

CFI

TLI/NNFI

AIC

0

0

14872.13
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Saturated
Model
Fidelity TVC
(free loadings),
Status and
Middle Cov
only
Fidelity TVC
(free loadings)
Status and
Middle TIC
Fidelity TVC
(fixed
loadings)
Status and
Middle TIC
Final
Trimmed
Main Effects
Model

1720.00
1366.06

589

3.319

.039

.036-.042

.944

.923

1908.06

1368.20

589

2.323

.039

.036-.042

.944

.922

1910.20

1385.26

601

2.305

.039

.036-.041

.944

.923

1903.26

1393.27

608

2.292

.038

.036-.041

.944

.924

1897.27
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Figure 5. Final Trimmed Academic Model with Fidelity
Results from this model indicate that high schools without implementing middle schools,
average enrollment, average percent free or reduced lunch, percent minority, and pupil/teacher
ratios start with an academic index score of -4.191 (p< .001) and grow about .099 (p =.329)
points per year. The slope is not statistically different from 0, indicating relatively stable scores
across time. The covariance between slope and intercept errors is -3.408 and is significant (p
<.001), indicating that schools with lower starting scores grow faster than schools with higher
starting scores. The following sections interpret the model for each variable, and the
corresponding research question (RQ) is noted in parentheses.
High School Fidelity (RQ 2). High school fidelity estimates were not related to
academic outcomes in a statistically significant manner; however, effects were negative (-.129.
p= .693) for schools that had not reached fidelity and positive (.225, p=.536) for schools that
were implementing with fidelity. In other words, schools that were implementing with fidelity
generally had higher levels of academic performance than schools that were not implementing
with fidelity.
Middle School Fidelity (RQ 3). Middle school fidelity did not contribute significantly
to the slope (.083, p= .602); however, there was a negative effect on the intercept -2.283
(p=.024), indicating that high schools with implementing feeder middle schools tended to have
lower starting academic scores.
Status Risk. Percent free or reduced lunch and percent minority had a statistically
significant negative effect on the intercept, but no significant effect on the slope holding all other
covariates constant at 0. In other words, schools with higher levels of status risk generally had
lower initial academic scores.

83

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS

Level of Implementation (RQ 4). Although not statistically significant, in schools that
are not yet implementing with fidelity, the effects of fidelity on academics were negative; while
positive effects were seen in schools that were implementing with fidelity. This indicates that
increased fidelity of implementation may be associated with increased positive effects on
academics.
Tables 34- 35 show model, important parameter estimates, and squared multiple
correlations from the final model; and full results are included in Appendix F.
Table 34
Final Parameter Estimates For Academic Model
Regression Weights

Estimate

SE

P Value

Slope  Middle School Implementation

.083

.160

.602

Intercept  Middle School Implementation

-2.283

1.013

.024

Intercept  % Free or Reduced Lunch

-36.857

2.878

< .001

Intercept  % Minority

-14.810

1.807

< .001

Academics  Fidelity1 (main effects when fidelity =1)

-.129

.327

.693

Academics  Fidelity2 (main effects when fidelity =2)

.255

.363

.536

Intercepts

Estimate

SE

P Value

Slope

.099

.101

.329

Intercept

-4.191

.640

< .001

Covariances

Estimate

SE

P Value

Enrollment < -- > % Free or Reduced Lunch

-19.153

4.452

< .001

Enrollment < -- > Pupil to Teacher Ratio

1268.473

98.213

< .001

Enrollment < -- > % Minority

65.133

7.780

< .001

Pupil to Teacher Ratio < -- > % Minority

.099

.030

< .001

% Free or Reduced Lunch < -- > % Minority

.036

.002

< .001

Slope Error < -- > Intercept Error

-3.408

.869

< .001

84

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS

Squared multiple correlations represent the percent of variance explained by the
model for each of these variables.
Table 35
Squared Multiple Correlations for Academic Model
Squared Multiple Correlations
Intercept
Slope
Academics05
Academics06
Academics07
Academics08
Academics09
Academics10
Academics11

.619
.001
.827
.939
.936
.934
.940
.955
.958

Attendance
In order to assess the effects of SWPBS on average daily attendance rates across time, I
added middle and high school fidelity codes and mean centered status risk codes to the
attendance rate growth model. High school fidelity codes were modeled as time varying
covariates, and middle school implementation, enrollment, percent minority, percent free or
reduced lunch, and average pupil/teacher ratios were modeled as time invariant covariates.
Table 36 depicts the model fit statistics for tested models. The Chi-square difference test was
used to compare the trimmed model with the best fitting conceptual model (Gonzalez & Griffin,
2001). Figure 6 shows the final trimmed model.
Table 36
Model Fit Statistics for Attendance Model

Independence
model
Saturated Model

X2

Df

CMIN/DF

RMSEA

6166.79

351

17.569

.138

90%
RMSEA
Conf
Interval
.135-.141

CFI

TLI/NNFI

AIC

0

0

6218.79
754.00
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Fidelity TVC
(Free loadings)
Status and Middle
Cov only
Fidelity TVC
(free loadings)
Status and Middle
TIV
Fidelity TVC
(fixed loadings)
Status and Middle
TIV
Trimmed Main
Effects Model

422.20

194

2.176

.037

.032-.041

.961

.929

788.20

421.92

192

2.197

.037

.032-.042

.960

.928

791.92

435.01

204

2.132

.036

.031-.041

.960

.932

781.01

441.63

209

2.113

.036

.031-.040

.960

.933

777.63

Note: Bold indicates model used through the rest of this analysis.

Figure 6. Final Trimmed Attendance Model with Fidelity
Results from this model indicate an overall intercept of 91.923 (p <.001) and slope of
.071 (p=.068) for high schools without implementing middle schools, average enrollment,
average percent minority, percent free and reduced lunch, and pupil/teacher ratios. The intercept
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is statistically significant and the slope is marginally significant, indicating schools increase their
attendance rate about .071 per year. The slope and intercept error covariance is statistically
significant and negative (-.460, p <.001), indicating that schools that start with higher attendance
rates tend to grow more slowly.
High School Fidelity (RQ 2). The effect of SWPBIS fidelity on attendance was
significant and positive for schools that were implementing with fidelity (fidelity = 2; .505, p
<.001) and for schools not yet at fidelity (fidelity =1; .295, p= .009). In other words, schools that
were approaching or at fidelity generally had higher levels of attendance across time, and schools
that were at fidelity had higher attendance rates than those that were not yet at criteria.
Middle School Implementation (RQ 3). Middle school implementation did not
contribute significantly to the model.
Status Risk. Percent free and reduced lunch had a negative effect on the intercept (5.650, p < .001), but an non-significant effect on the slope. In other words schools with higher
percent free or reduced lunch had lower attendance rates, but the rate of change across time was
not different. Pupil teacher ratios have negative effect on the intercept (-.316, p < .001), but a
positive effect on the slope (.047 p <.001). Higher pupil/teacher ratios were associated with
lower initial attendance rates but had more growth across time. Average percent minority had a
negative effect on the intercept (-1.904 p .026), indicating that schools with higher minority
populations had a lower average daily attendance rate.
Level of Implementation (RQ4). Schools that are implementing at fidelity show greater
effects than schools that are not yet at fidelity. This indicates that increased fidelity of
implementation may be associated with increased positive effects on attendance.
Table 37 shows model important parameter estimates from the final model. Full results
can be found in Appendix G.
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Table 37
Final Parameter Estimates
Regression Weights

Estimate

SE

P Value

Slope  Middle School Implementation

.010

.062

.875

Intercept  Middle School Implementation

-.042

.370

.909

Intercept Free and Reduced Lunch

-5.650

.946

<.001

Slope  Pupil to Teacher Ratio

.047

.009

< .001

Intercept  Pupil to Teacher Ratio

-.316

.052

< .001

Intercept % Minority

-1.904

.605

.002

Attendance Rate  Fidelity 1(main effects when fidelity =1)

.295

.113

.009

Attendance Rate  Fidelity 2(main effects when fidelity =2)

.505

.126

<.001

Intercepts

Estimate

SE

P Value

Slope

.071

.039

.068

Intercept

91.923

.231

< .001

Covariances

Estimate

SE

P Value

% Free or Reduced Lunch < -- > % Minority

.037

.002

< .001

% Free or Reduced Lunch < -- > Enrollment

-19.543

4.471

< .001

Pupil to Teacher Ratio < -- > Enrollment

1268.26

98.179

< .001

% Minority < -- > Enrollment

65.344

7.795

<.001

Slope Error < -- > Intercept Error

-.460

.121

< .001

Table 38 contains squared multiple correlations for each variable indicating the
percent of variance explained by this model. This model explains between 66% and
90% of the variance in the attendance rates for schools.
Table 38
Squared Multiple Correlations for Attendance Model
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Squared Multiple Correlations
Intercept
Slope
Attendance05
Attenance06
Attendance07
Attendance08
Attendance09
Attendance10
Attendance11

.297
.143
.720
.774
.660
.724
.829
.896
.885

Behavior
In order to assess the effects of SWPBS on behavior indicators at the school level, I
added middle and high school fidelity codes and mean centered status risk codes to the ODR
growth model. High school fidelity codes were modeled as time varying covariates, while
middle school implementation, enrollment, percent minority, percent free or reduced lunch, and
average pupil/teacher ratios were modeled as time invariant covariates. Table 39 depicts the
model fit statistics for tested models. The Chi-square difference test was used to compare the
trimmed model with the best fitting conceptual model (Gonzalez & Griffin, 2001). Figure 7
shows the final trimmed model.
Table 39
Model Fit Statistics for Effects of Fidelity on Behavior

Independence
model
Saturated
Fidelity TVC free
loadings, Status
Factors and
Midb4hi Cov
only
Fid Time Varying
(free loadings),
Status Factors
and midbehi TIC

X2

Df

CMIN/DF

RMSEA

CFI

TLI/NNFI

AIC

.134

90%
RMSEA
Conf
Interval
.129-.139

2551.97

153

16.680

0

0

2585.97

293.92

78

3.768

.056

.050-.063

.910

.823

340.00
477.923

295.81

78

3.792

.057

.050-.063

.909

.822

479.806
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Fidelity TVC
fixed loadings,
Status and Middle
school TIC
Final Trimmed
Main Effects
Model

315.63

84

3.757

.056

.050-.063

.824

.903

487.625

322.52

90

3.584

.054

.048-.061

.903

.835

482.520

Figure 7. Final Trimmed Behavior Model with Fidelity
Results from this model indicate an overall intercept of 2.765 (p<.001) and an overall
slope of -.082 (p=.053). This indicates that high schools without an implementing middle school
and with average enrollment, minority populations, teacher pupil ratios, and students eligible for
free or reduced lunch have a starting ODR rate of 2.765 and reduce their ODR rate by .082 per
year. The slope error and intercept error covariance is negative and statistically significant (.116, p=.036), indicating that schools with higher starting ODR rates have lower slopes, or more
decline in ODR rates across time.
High School Fidelity (RQ 2). The effects of fidelity on ODR rates was -.812 (p <.001)
for schools approaching fidelity (Fidelity = 1) and -1.070 (p <.001) for schools at fidelity
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(Fidelity = 2). That is, schools that were approaching or at fidelity had lower ODR rates than
schools that were not implementing or approaching fidelity.

Middle School Implementation (RQ 3). The effects of middle school implementation
prior to high school implementation were not statistically significant.
Status Risk. Average free or reduced lunch had a positive effect (1.143, p<.001) on the
intercept, indicating that schools with that risk factor generally had higher initial ODR rates.
Level of Implementation (RQ 4). Schools that are implementing with fidelity have
greater reductions in ODR rates than schools that are not yet at fidelity. This indicates that
increased fidelity of implementation may be associated with increased positive effects on ODR
rates. Table 40 shows parameter estimates from the final model. Full results are reported in
Appendix H.
Table 40
Final Parameter Estimates
Regression Weights

Estimate

SE

P Value

Slope  Middle School Implementation

.003

.068

.959

Intercept  Middle School Implementation

.080

.205

.695

ODR Rate  Fidelity 1 (main effects when fidelity =1)

-.812

.086

< .001

ODR Rate  Fidelity 2 (main effects when fidelity =2)

-1.070

.094

< .001

Slope  Enrollment

.000

.000

.001

Intercept  Enrollment

-.001

.000

< .001

Intercepts

Estimate

SE

P Value

Slope

-.082

.043

.053

Intercept

2.765

.129

< .001

Covariances

Estimate

SE

P Value

Enrollment < -- > Free or Reduced Lunch

-18.999

4.464

< .001

Enrollment < -- > Pupil to Teacher Ratio

1267.877

98.195

< .001
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% Minority < -- > Free or Reduced Lunch

.037

.002

< .001

% Minority < -- > Pupil to Teacher Ratio

.099

.030

< .001

Slope Error < -- > Intercept Error

-.116

.055

.036

Squared multiple correlations, shown in Table 41, indicate that this model
explains between 87 and 90% of the variance in ODR rates in schools.
Table 41
Squared Multiple Correlations
Squared Multiple Correlations
Slope
Intercept
ODR Rate 08
ODR Rate 09
ODR Rate 10
ODR Rate 11

.310
.187
.909
.897
.885
.874

Dropout
In order to assess the effects of SWPBS on event dropout rates at the school level, I
added middle and high school fidelity codes and mean centered status risk codes to the event
dropout piece-wise growth model. High school fidelity codes were modeled as time varying
covariates, while middle school implementation, enrollment, percent minority, percent free or
reduced lunch, and average pupil/teacher ratios were modeled as time invariant covariates.
Table 42 depicts the model fit statistics for tested models. Figure 8 shows the final trimmed
model.
Table 42
Model Fit Statistics for Effects of SWPBIS on Event Dropout Rates
X2

Df

CMIN/DF

RMSEA

90%
RMSEA
Conf

CFI

TLI/NNFI

AIC
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Independence
model
Saturated
Model
Fidelity Time
Varying (free
loadings),
Status Factors
and Midb4hi
Cov only
Fid Time
Varying (free
loadings),
Status Factors
and midb4hi
Time invariant
Fidelity TVC
fixed loadings,
Status and
Middle school
TIV
Final
Trimmed
Main Effects
Model

6685.28

351

19.046

.182

Interval
.178-.186

0

0

5739.10
754.000

467.47

183

2.554

.042

.037-.047

.955

914

855.466

467.840

183

2.557

.042

.038-.047

.955

.914

855.840

485.46

195

2.490

.041

.037-.046

.954

.917

849.458

488.630

199

2.455

.041

.036-.045

.954

.919

844.630
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Figure 8. Final Trimmed Dropout Rate Model with Fidelity
Results from this model indicate an overall intercept of 3.595 (p <.001) and an overall
slope of -.065 (p= .345) and a second slope, which accounts for the change in rate, indicating a
change in rate beginning in 2007/2008 of -.185 (p=.033). This indicates that high schools
without an implementing middle school and with average enrollment, percent minority
populations, teacher pupil ratios, and percent students eligible for free or reduced lunch have a
starting event dropout rate of 3.595 and reduce their dropout rate by .065% per year with an
added reduction of .185 per year from 2007/2008-2011/2012. The covariance between the
overall slope and the intercept is negative and statistically significant (-.763, p<.001) indicating
that schools that start with higher dropout rates have lower overall slopes indicating more decline
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across time. The covariance between the intercept and second slope is not statistically
significant. The covariance between the two slopes is negative and statistically significant (.601, p<.001), indicating that schools that have a higher overall slope (less decline over time)
have a lower second slope, indicating that schools that reduce their rates more slowly overall
have a larger decline in dropout rates after 2007.
High School Fidelity (RQ1). The effects of SWPBIS fidelity on dropout rates were not
statistically significant for either level of fidelity (Fidelity = 1, -.116, p=.154; Fidelity = 2, -.074,
p=.412), indicating that schools that are either approaching fidelity or at or above fidelity have
lower dropout rates than schools that are not implementing; however, schools that are
approaching fidelity appear to have lower dropout rates than schools that are at fidelity.
Middle School Implementation (RQ 3). The effects of middle school implementation
prior to high school implementation was marginally stasticially significant for the intercept (.427,
p= .087), indicating that schools where middle schools implemented prior to high school had a
slightly higher initial dropout rate. The effect of middle school implementation on the slope was
not statistically significant.
Status Risk. Percent free or reduced lunch (5.742, p<.001) and pupil teacher ratio (.084,
p= .017) had statistically significant effects on the intercept, with high free and reduced lunch or
pupil teacher ratio schools having higher initial event dropout rates. Percent free or reduced
lunch had a statistically significant negative effect (-1.070, p=.015) on the overall slope, but was
not statistically significant (.297, p= .394) for the second slope, indicating that schools with
higher percent free or reduced lunch saw more reduction in dropout rates overall but less change
in rate after 2007.
Level of Implementation (RQ4). While not statistically significant, implementing
SWPBIS either partially or fully was associated with decreased dropout rates; however, schools
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that were approaching fidelity had higher dropout rates than schools that were implementing
with fidelity. Table 43 shows parameter estimates from the final model. Full results can be
found in Appendix I.
Table 43
Final Parameter Estimates
Regression Weights

Estimate

SE

P Value

SlopeDO1 Middle School Implementation

-.019

.110

.863

SlopeDO2 Middle School Implementation

.011

.139

.937

Intercept  Middle School Implementation

.427

.249

.087

SlopeDO 1  % Free or Reduced Lunch

.297

.348

.394

SlopeDO 2  % Free or Reduced Lunch

-1.070

.440

.015

Intercept  % Free or Reduced Lunch

5.742

.788

< .001

SlopeDO 1  Pupil to Teacher Ratio

-.015

.016

.346

SlopeDO 2  Pupil to Teacher Ratio

-.008

.020

.680

Intercept  Pupil to Teacher Ratio

.084

.035

.017

SlopeDO 1  % Minority

.001

.224

.963

SlopeDO 2  % Minority

.425

.283

.133

Intercept % Minority

.456

.507

.369

DO Rate  Fidelity 1 (main effects when fidelity =1)

-.116

.082

.154

DO Rate  Fidelity 2 (main effects when fidelity =2)

-.074

.090

.412

SlopeDO 1

-.065

.069

.345

SlopeDO 2

-.185

.087

.033

Intercept

3.595

.156

< .001

% Free or Reduced Lunch < -- > % Minority

.037

.002

< .001

Pupil to Teacher Ratio < -- > % Minority

.100

.030

<.001

Intercepts

Covariances

96

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS
Enrollment < -- > % Free or Reduced Lunch

18.445

4.450

< .001

Enrollment < -- > Pupil to Teacher Ratio

1268.920

98.318

< .001

Enrollment < -- > % Minority

65.839

7.812

< .001

Slope DO 1 Error < -- > Intercept Error

-.763

.206

< .001

Slope DO 2 Error < -- > Intercept Error

.156

.243

.520

Slope DO 1 Error < -- > Slope DO 2 Error

-.601

.144

<.001

Table 44 contains squared multiple correlations. This model explains between
75% and 86% of the variance in event dropout rates.
Table 44
Squared Multiple Correlations
Squared Multiple Correlations
Slope DO 1
Slope DO 2
Intercept
Event DO 2005
Event DO 2006
Event DO 2007
Event DO 2008
Event DO 2009
Event DO 2010
Event DO 2011

.011
.031
.223
.878
.808
.768
.800
.820
.741
.836

Combined Structural Model
In order to examine the relationships between SWPBIS and academic,
attendance, and dropout indicators when considered together, I combined growth
models from each of these areas. Due to the combined effects of model complexity and
missing data across all variables across years, the overall model was reduced to look at
the widest time span possible given missing data. Academic years 2007-2008 through
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2010-2011 were included in the final model. Due to this reduction in time span, the
piecewise second slope for the dropout growth model was no longer needed and

standard multi-level growth models were used for all outcome areas. Table 45 contains
model fit statistics for the combined model and Figure 9 shows the final trimmed
model.
Table 45
Model Fit Statistics for Combined Model

Independence
Model
Saturated Model
Fidelity and
Status structural
paths (free
loadings)
Fidelity and
Status structural
paths (fixed
loadings)
Final Trimmed
Main Effects
Model

X2

df

CMIN/DF

RMSEA

CFI

TLI/NNFI

AIC

.155

90%
RMSEA
Conf
Interval
.152-.157

12306.22

561

21.936

0

0

12372.222

961.10

403

2.385

.040

.037-.043

.952

.943

1188.000
1343.102

996.03

421

2.366

.040

.036-.043

.951

.935

1342.030

1018.95

437

2.332

.039

.036-.042

.950

.936

1332.946

Note. Fidelity structural paths with status covariance only produced an error.
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Figure 9. Final Trimmed Combined Model
Relationship Between Risk Factors (RQ1). This model indicates a statistically
significant relationship between the attendance intercept and the dropout slope (.050, p=.007),
indicating that schools with higher initial attendance rates have higher dropout slopes. Dropout
slopes are negative, so this indicates a smaller reduction in dropout rate per year. There is also a
statistically significant relationship between the intercepts of attendance and dropout (-.270,
p<.001), indicating that schools with higher initial attendance rates also have lower initial
dropout rates. This helps explain the fact that higher attendance rates would be associated with
smaller reductions in dropout rates as schools with higher initial attendance do not have as much
room for improvement in their dropout rates. The intercepts of academics and dropout were also
statistically significantly related (-.038, p=.011), indicating that schools with higher initial
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academic scores had lower initial dropout rates. The relationship between the academic intercept
and the dropout slope was not statistically significant.
There is a statistically significant covariance between attendance and academic intercepts
(11.033, p<.001), indicating that schools with higher initial attendance rates also have higher
initial academic scores. There is a statistically significant negative relationship between the
attendance slope and the dropout slope (-.197, p<.001), indicating that schools with higher
dropout slopes have lower attendance slopes. There is a positive covariance between the
attendance (.282, p-.009) and academic (.613, p=,052) slopes and the dropout intercept,
indicating that schools with higher initial dropout rates had higher attendance and academic
slopes (i.e., showed more improvement in the area of attendance over time). There is a
statistically significant covariance between the academic slope and intercept (-7.207, p<.001),
the attendance slope and intercept (-.631, p=.005) and the dropout slope and intercept (-.465,
p<.001), indicating that schools with higher initial scores have lower slopes (i.e., change less
across time).
High School Implementation (RQ1). High school fidelity effects were negative, but not
statistically significant for academic scores or dropout rates. High school fidelity did have
statistically significant effects on attendance rates. The effect of fidelity on attendance rates in
high schools not yet implementing with fidelity (Fidelity =1) was .419 (p=.006), and the effect
increased to .811 (p<.001) for schools implementing at fidelity (Fidelity=2).
Middle School Implementation (RQ3). The effect of middle school implementation on
initial academic scores was negative and statistically significant (-2.368, p=.018), indicating that
high schools with implementing feeder middle schools tended to have lower initial academic
scores. The effect of middle school implementation on other outcome variables was not
statistically significant.
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Status Risk. Percent free or reduced lunch had statistically significant (a) negative
effects on initial academic (-33.755, p<.001) and attendance scores (-6.429, p<.001) and (b)
positive effects on dropout rates (i.e., higher dropout rates; 2.468, p<.001). Average pupil
teacher ratio had statistically significant effects on attendance intercept (-.174, p<.001) and slope
.037. p<.008), indicating schools with higher pupil teacher ratios had lower initial attendance
scores, but higher growth over time in attendance rates. Percent minority was associated with
lower initial academic scores (-16.898, p<.001) and lower initial attendance scores (-1.734,
p=.010), but higher slopes for attendance (.271, p=.094) and academics .801, p=.066), indicating
that schools with higher minority populations had lower starting scores but showed more growth
over time in the areas of attendance and academics.
Level of Implementation (RQ4). Across attendance and academic areas differences
between levels of SWPBIS fidelity are noted. In the areas of attendance and academics,
improvement in scores is present as schools move from not fully implementing to fully
implementing. In the area of academics, schools move from -.254 to -015 indicating that schools
may initially see a decline in academic performance when they are approaching fidelity but then
return to the prior level of performance once at fidelity. In the area of attendance, schools see a
nearly linear growth in attendance rates as schools move from not implementing to approaching
fidelity (.419) to reaching fidelity (.811). In the area of dropout, neither level is significant, but
there is some indication that schools that are implementing with fidelity have higher dropout
rates: Schools that are approaching fidelity may see a very slight decline (-.013) in dropout rates
but schools at fidelity have slightly higher dropout rates (.054), but neither of these changes are
statistically significantly different from 0 and are quite close to each other as well indicating little
if any change in dropout rates directly related to SWPBIS implementation.
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Tables 46-47 show parameter estimates and squared multiple correlations from the final
model. Squared multiple correlations indicate the percent of variance explained by this model
for each variable. This model explains between 25%-60% of the variance in intercepts but only
between 3% and 9% of the variance in slopes. Full model results can be found in Appendix J.
Table 46
Final Parameter Estimates for Combined Model
Regression Weights

Estimate

SE

P Value

Slope Attend  % Minority

.271

.162

.094

Intercept Attend  % Minority

-1.734

.671

.010

Intercept Attend  Pupil to Teacher Ratio

-.174

.049

< .001

Intercept Attend  % Free or Reduced Lunch

-6.429

.907

< .001

Slope Academic  % Minority

.801

.435

.066

Intercept Academic  % Minority

-16.898

1.969

< .001

Intercept Academic  % Free or Reduced Lunch

-33.755

2.889

< .001

Intercept DO  % Free or Reduced Lunch

2.468

.642

<.001

Intercept DO  Intercept Academic

-.038

.015

.011

Slope DO  Intercept Academic

-.004

.004

.356

Slope DO  Intercept Attend

.050

.019

.007

Intercept DO  Intercept Attend

-.270

.054

< .001

Academics  Main Effects when Fidelity=1

-.254

.417

.542

Academics  Main Effects when Fidelity=2

-.015

.464

.975

Attendance Rate  Main Effects when Fidelity =1

.419

.153

.006

Attendance Rate  Main Effects when Fidelity=2

.811

.170

< .001

Event Dropout Rate Main Effects when Fidelity =1

-.013

.096

.888

Event Dropout Rate  Main Effects when Fidelity=2

.054

.106

.614

Intercept Attendance  Middle School Implementation

-.385

.362

.288

Slope Attendance  Middle School Implementation

.055

.102

.590
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Intercept Academic  Middle School Implementation

-2.368

1.000

.018

Slope Academic  Middle School Implementation

.406

.270

.132

Intercept DO  Middle School Implementation

.050

.205

.808

Slope DO  Middle School Implementation

.065

.067

.330

Slope Academic

.077

.171

.653

Intercept Academic

-3.014

.632

< .001

Slope Attend

.035

.065

.584

Intercept Attend

92.047

.227

< .001

Slope DO

-4.886

1.716

.004

Intercept DO

28.245

4.978

< .001

Enrollment < -- > % Minority

65.328

7.787

< .001

Enrollment < -- > % Free or Reduced Lunch

-19.261

4.53

< .001

Enrollment < -- > Pupil to Teacher Ratio

1268.476

98.211

< .001

% Minority < -- > % Free or Reduced Lunch

.037

.002

< .001

% Minority < -- > Pupil to Teacher Ratio

.100

.030

< .001

Slope Att Error < -- > Intercept Att Error

-.631

.225

.005

Slope Acad Error < -- > Intercept Acad Error

-7.207

1.612

< .001

Slope DO Error < -- > Intercept DO error

-.465

.103

<.001

Intercept Academic Error < -- > Intercept Attendance Error

11.033

1.857

<.001

Slope DO Error < -- > Slope Attendance Error

-.197

.037

<.001

Slope DO Error < -- > Slope Acad Error

-.021

.106

.840

Slope Att Error < -- > Slope Acad Error

.010

.143

.946

Slope Att Error < -- > Intercept DO error

.282

.108

.009

Intercept DO error< -- > Slope Acad Error

.613

.315

.052

Intercepts

Covariances

Table 47
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Squared Multiple Correlations for Combined Model
Attendance Intercept
Attendance Slope
Academic Intercept
Academic Slope
Dropout Intercept
Dropout Slope
Academics 10
Academics 9
Academics 8
Academics 7
Event Dropout 10
Event Dropout 09
Event Dropout 08
Event Dropout 07
Attendance 10
Attendance 09
Attendance 08
Attendance 07

.254
.081
.597
.025
.447
.088
.993
.939
.939
.982
.813
.854
.801
.729
.889
.846
.761
.716

Cumulative Fidelity Structural Model
In order to assess cumulative effects of SWPBIS on outcome variables, I calculated the
sum of all fidelity codes across years 2007-2008 through 2010-2011. I added total fidelity to the
final trimmed combined model as a time invariant covariate affecting the intercept and slope of
each variable and predicting the time varying fidelity codes. I use this model to understand the
changes in the growth trajectories for schools as the total number of years implementing
SWPBIS increases and to understand the relationship between time variant and time invariant
fidelity with respects to outcome variables. Table 48 shows the model fit statistics for tested
models. Figure 10 shows the final model.
Table 48
Model Fit Statistics for Cumulative Fidelity Model

Independence
Model
Saturated Model
Final Model

X2

Df

CMIN/DF

RMSEA

CFI

.162

90%
RMSEA
Conf
Interval
.159-.164

14187.42

595

23.844

1025.88

455

2.255

.038

.035-.041

.958

TLI/NNFI

AIC

14255.422
.945

1258.000
1373.883
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(free loadings
between total fid
and TVC fid)
Final Model
(fixed loadings)

1263.56

462

2.735

.045

.042-.048

.941

.924

1597.558

Note Bold indicates model interpreted here

Figure 10. Final Total Fidelity Combined Model
Note: Covariance between fidelity variables not shown.
High School Implementation (RQ 1 and 2). The addition of total fidelity to this model
indicates that direct effects of total fidelity were only statistically significant for the dropout
intercept and slope. Total fidelity had a negative marginally significant effect on the dropout
slope (-.033, p=.078) and a positive effect on initial dropout rates (.153, p=.009), indicating that
schools that implemented SWPBIS for more years had higher initial dropout rates and lower
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slopes than schools that implemented for less time. Dropout slopes are negative, so this indicates
more reduction in dropout rates over time for schools that implement SWPBIS more.
Total fidelity is also a statistically significant predictor of time varying fidelity across all
years and levels of fidelity. Table 49 shows important parameter estimates from the final model.
Other model results varied only slightly from the previous model and therefore are not reported
here. Full results can be found in Appendix K.
Table 49
Final Parameter Estimates
Regression Weights

Estimate

SE

P Value

Slope DO  Total Fidelity

-.033

.019

.078

Intercept DO  Total Fidelity

.153

.059

.009

Slope Attend  Total Fidelity

.006

.029

.829

Intercept Attend  Total Fidelity

.086

.104

.409

Slope Academic  Total Fidelity

-.111

.076

.146

Intercept Academic  Total Fidelity

.247

.285

.387

Fid1-07 Total Fidelity

.046

.006

<.001

Fid2-07 Total Fidelity

.073

.005

<.001

Fid1-08 Total Fidelity

.044

.006

<.001

Fid2-08 Total Fidelity

.116

.005

<.001

Fid1-09 Total Fidelity

.049

.007

<.001

Fid2-09 Total Fidelity

.142

.005

<.001

Fid1-10 Total Fidelity

.016

.008

.047

Fid2-10 Total Fidelity

.131

.007

<.001

Behavior Structural Models
ODR data were not available for schools prior to their beginning to use the SWIS data
system; therefore, a true comparison between non-implementing and implementing schools is not

106

EFFECTS OF PBIS ON DROPOUT AND RISK FACTORS
possible with this data set, and ODR rates were not included in the growth curve models
previously reported. In order to examine the relationships among behavioral, attendance,

academic, and dropout outcomes I created two structural models for the 2 school years for which
I had the greatest sample sizes across all variables. Table 50 shows model fit statistics for both
the 2009-2010 model and the 2010-2011 model. The 2010-2011 model fits the data slightly
better; however, both sets of results are presented here in order to look for patterns across time.
Figures 11-12 show final trimmed models.

Table 50
Model Fit Statistics for Behavior Model

2009-2010
Independence
Model
Saturated Model
Fidelity and
Status structural
paths untrimmed
Final Trimmed
Model
2010-2011
Independence
Model
Saturated Model
Fidelity and
Status structural
paths untrimmed
Final Trimmed
Model

X2

Df

CMIN/DF

RMSEA

90%
RMSEA
Conf
Interval

3013

105

28.701

.178

.068-.086

253.00

41

6.171

.077

.068-.086

.927

.813

238.000
409.004

252.311

43

5.868

.075

.066-.084

.928

.824

404.311

2729.44

105

25.995

.169

.164-.175

194.95

35

5.570

.072

.063-.082

.938

.817

238.000
362.952

202.71

43

4.714

.065

.056-.074

.939

.851

354.712

CFI

TLI/NNFI

AIC

3041.611

2757.443
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Figure 11. 2009 Final Behavior Structural Model
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Figure 12. 2010 Final Behavior Structural Model
Relationship Between Risk Factors (RQ 1). Results from this model indicate that 2009
ODR rates have a statistically significant positive effect on 2009 dropout rates (.999, p<.001),
indicating that schools with higher ODR rates also have higher dropout rates. Attendance rates
also have a statistically significant effect on dropout rates across both years (2009: -.354, p<.001;
2010 -.298, p<.001), indicating that schools with higher attendance rates had lower dropout rates.
The effects of academic scores on dropout rates was statistically significant in 2010 (.033,
p=.021), but non-significant in 2009 (.029, p=.301).
High School Implementation (RQ 1 and 2). High schools implementing with fidelity
(i.e., Fidelity=2) had higher attendance rates (2009: 1.269, p=.004; 2010 1.371, p<.001). Effects
of fidelity were non-significant for schools not yet implementing at fidelity (i.e. fidelity=1).
Other direct effects of fidelity are mixed. The model shows statistically significant effects of
fidelity for ODR rates in 2009 (Fidelity=1 .489, p=.054; Fidelity =2 -.218, p=.414), indicating
that schools not yet at fidelity had higher ODR rates and suggests schools that reach fidelity may
have a decrease in ODR rates.
Direct effects of fidelity on dropout were mixed overall, with positive and statistically
significant for the effects of 2009 fidelity on 2010 dropout rates (Fidelity=2: .355, p=.087;
Fidelity = 1: .162, p= .393) and for 2010 fidelity on 2010 (Fidelity= 2: .420, p=.074; Fidelity = 1:
-.082, p=.719) and 2011 dropout rates (Fidelity=2: .390, p=.204; Fidelity = 1 .495, p=.012).
These models indicate that schools that are implementing with fidelity have may have higher
dropout rates. This is consistent with the higher dropout intercepts in the growth models,
indicating that schools that have higher dropout rates may be more likely to be implementing
SWPBIS. This model does not measure the effects of fidelity on changes in dropout rates over
time.
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Middle School Implementation (RQ3). Middle school implementation did not have a
statistically significant effect except on academic scores in 2009 and dropout rates in 2010. High
schools with implementing feeder middle schools tended to have lower 2009 academic scores (2.128, p= .055) and higher 2010 event dropout rates (.424, p=.025).
Status Risk. Status risk factors were statistically significant across both models on all
outcome variables and are listed along with other parameter estimates in Tables 51-52. Full
results can be found in Appendices L and M.
Level of Implementation (RQ4). The results of these models indicate that schools may
see greater improvement in outcome scores as they move from partially implementing SWPBIS
to fully implementing. Improvements were seen in areas of ODR rates, attendance, academics,
and in dropout rates for the one-year lag between 2010 and 2011. Other effects on dropout rates
indicate that schools implementing with fidelity may have higher dropout rates.
Table 51
Final Parameter Estimates for 2009-2010 Behavior Model
Regression Weights

Estimate

SE

P Value

ODR Rate 2009  Fidelity =1 2009

.489

.254

.054

ODR Rate 2009  Fidelity =2 2009

-.218

.267

.414

Attendance Rate 2009  Fidelity=1 2009

.249

.424

.588

Attendance Rate 2009  Fidelity=2 2009

1.269

.445

.004

Academic 2009  Fidelity =1 2009

-.747

1.452

.607

Academic 2009  Fidelity=2 2009

.112

1.526

.942

Event DO All 2009  Fidelity =1 2009

-.471

.329

.152

Event DO All 2009  Fidelity=2 2009

.574

.359

.109

Event DO All 2010  Fidelity=1 2009

.162

.191

.395

Event DO All 2010  Fidelity=2 2009

.355

.208

.087

Event DO All 2009  ODR Rate 2009

.999

.255

<.001
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Event DO All 2010  ODR Rate 2009

.334

.139

.016

Event DO All 2009  Attend Rate 2009

-.354

.073

<.001

Event DO All 2010  Attend Rate 2009

-.123

.046

.007

Event DO All 2009  Academic 2009

.029

.028

.301

Event DO All 2010  Academic 2009

.014

.012

.235

Event DO All 2010  EventDO All 2009

.757

.048

<.001

ODR Rate 2009  Middle School Implementation

.124

.193

.522

Attend Rate All 2009  Middle School Implementation

-.296

.323

.360

Academic 2009  Middle School Implementation

-2.128

1.108

.005

Event DO All 2009  Middle School Implementation

.211

.243

.383

Event DO All 2010  Middle School Implementation

.076

.140

.585

ODR Rate 2009  Enrollment

-.001

.000

< .001

Academic 2009  Enrollment

.003

.001

.009

Attend Rate All 2009  % Free or Reduced Lunch

-6.267

1.015

< .001

Academic 2009  % Free or Reduced Lunch

-34.576

3.910

< .001

Attend Rate All 2009  Pupil to Teacher Ratio

-.105

.042

.-13

Academic 2009  Pupil to Teacher Ratio

-.312

.176

.077

Attend Rate All 2009  % Minority

-1.246

.653

.056

Academic 2009  % Minority

-21.374

2.601

< .001

Event DO All 2009  Enrollment

.001

.000

< .001

Event DO All 2009  % Free or Reduced Lunch

4.069

.951

< .001

Event DO All 2009  % Minority

1.155

.679

.089

Event DO All 2010  % Minority

1.061

.443

.017

Enrollment < -- > % Minority

65.419

7.797

< .001

Enrollment < -- > % Free or Reduced Lunch

-19.199

4.468

< .001

Enrollment < -- > Pupil to Teacher Ratio

1266.847

98.152

< .001

% Minority < -- > % Free or Reduced Lunch

.037

.002

< .001

Covariances
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% Minority < -- > P/T Ratio

.102

.030

< .001

Attend 2009 Error < -- > Academic 2009 Error

6.304

2.628

.016

ODR Rate 2009 Error < -- > Attend 2009 Error

1.516

.367

< .001

ODR Rate 2009 Error < -- > Academic 2009 Error

-3.307

1.333

.013

Table 52
Final Parameter Estimates for 2010-2011 Behavior Model

Regression Weights

Estimate

SE

P Value

ODR Rate 2010  Fidelity =1 2010

.156

.212

.462

ODR Rate 2010  Fidelity =2 2010

-.151

.215

.485

Attendance Rate 2010  Fidelity=1 2010

.293

.363

.420

Attendance Rate 2010  Fidelity=2 2010

1.371

.368

<.001

Academic 2010  Fidelity =1 2010

-1.630

1.291

.207

Academic 2010  Fidelity=2 2010

.583

1.308

.656

Event DO All 2010  Fidelity =1 2010

-.082

.228

.719

Event DO All 2010  Fidelity=2 2010

.420

.235

.074

Event DO All 2011 Fidelity=1 2010

.495

.197

.012

Event DO All 2011  Fidelity=2 2010

.390

.204

.056

Event DO All 2011  Event DO All 2010

.350

.041

<.001

Event DO All 2010  ODR Rate 2010

-.060

.155

.701

Event DO All 2011  ODR Rate 2010

.453

.104

<.001

Event DO All 2010  Attend Rate 2010

-.298

.043

<.001

Event DO All 2011  Attend Rate 2010

-.265

.039

<.001

Event DO All 2010  Academic 2010

.018

.017

.308

Event DO All 2011  Academic 2010

.033

.014

.021

ODR Rate 2010  Middle School Implementation

.177

.177

.318

Attend Rate All 2010  Middle School Implementation

-.217

.303

.474
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Academic 2010  Middle School Implementation

-.912

1.076

.396

Event DO All 2010  Middle School Implementation

.424

.189

.025

Event DO All 2011  Middle School Implementation

-.106

.164

.519

ODR Rate 2010  Enrollment

-.001

.000

< .001

Academic 2010  Enrollment

.002

.001

.022

Attendance 2010  Enrollment

-.001

.000

.009

Attend Rate All 2010  % Free or Reduced Lunch

-7.939

.756

< .001

Academic 2010  % Free or Reduced Lunch

-35.489

3.753

< .001

Academic 2010  Pupil to Teacher Ratio

-.501

.168

.003

Academic 2010  % Minority

-17.241

2.434

< .001

Event DO All 2010 % Free or Reduced Lunch

3.107

.784

< .001

Event DO All 2010  % Minority

1.211

.482

.012

Event DO All 2011  % Minority

1.978

.395

<.001

Event DO All 2011  % Free or Reduced Lunch

-1.000

.668

.135

Enrollment < -- > % Minority

65.055

7.779

< .001

Enrollment < -- > % Free or Reduced Lunch

-19.761

4.460

< .001

Enrollment < -- > Pupil to Teacher Ratio

1265.966

98.083

< .001

% Minority < -- > % Free or Reduced Lunch

.037

.002

< .001

% Minority < -- > Pupil to Teacher Ratio

.100

.030

< .001

Attend 2010 Error < -- > Academic 2010 Error

12.517

2.195

<.001

ODR Rate 2010 Error < -- > Attend 2010 Error

-.891

.339

.009

ODR Rate 2010 Error < -- > Academic 2010 Error

-3.090

1.151

.007

Covariances

Standardized direct and indirect effects listed below in Tables 53-56 indicate very small
effect sizes for SWPBIS fidelity all outcome variables, with the strongest effects being on ODR
rates. Squared multiple correlations, listed in Tables 57 and 58, provide the percent of variance
explained by this model for each outcome variable. These models do the best job predicting the
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following years dropout rates, explaining 72%-74% of the variance in the next years dropout
rates.
Table 53
Standardized Direct Effects for 2009-2010 Behavior Model
Standardized Direct
Effects

Fid109 Fid209

MidB4Hi

Attend Rate All 2009

.026

.126

-.040

ODR Rate 2009

.147

-.062

.048

Academic 2009

-.018

.003

-.068

Event DO All 2010

.025

.051

.015

Event DO All 2009

-.076

.088

.044

Table 54
Standardized Indirect Effects for 2009-2010 Behavior Model
Standardized Indirect Effects Fid109 Fid209 MidB4Hi

Event DO All 2010

.008

-.042

.065

Event DO All 2009

.061

-.102

.035

Table 55
Standardized Direct Effects for 2010-2011 Behavior Model
Standardized
Direct Effects

Fid110

Fid210

MidB4Hi

Academics 2010

-.047

.016

-.030

Event DO 2010

-.014

.071

.085

Event DO 2011

.112

.086

-.028

Attend Rate All 2010

.036

.163

-.030

ODR Rate 2010

.054

-.051

.071

Table 56
Standardized Indirect Effects for 2010-2011 Behavior Model
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Standardized Indirect Effects

Fid110 Fid210 MidB4Hi

Event DO All 2010

-.022

-.066

.008

Event DO All 2011

-.030

-.085

.069

Table 57
Squared Multiple Correlations for 2009-2010 Behavior Model
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Squared Multiple Correlations
Attend Rate All 2009

.203

ODR Rate 2009

.220

Academic 2009

.625

Event DO All 2009

.519

Event DO All 2010

.720

Table 58
Squared Multiple Correlations for 2010-2011 Behavior Model
Squared Multiple
Correlations
Academic 2010

.586

Event DO All 2010

.341

Event DO All 2011

.735

Attend Rate All 2010

.228

ODR Rate 2010

.156

Formatted Table

Status Risk Summary
Although not a specific research question, status risk variables were statistically
significant predictors of outcome variables across models. Free or reduced lunch rates had
negative effects on initial academic and attendance scores and a positive effect on initial ODR
rates and dropout rates. Percent minority had a negative effect on the initial academic and
attendance scores, but a positive effect on slopes in these areas, indicating that schools with
higher minority populations had lower starting scores but showed more growth over time in the
areas of attendance and academics. Higher pupil teacher ratios were associated with lower initial
attendance and higher initial dropout rates.
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Research Question Summary
1. To what extent does SWPBIS implemented at the high school level with fidelity
affect (directly or indirectly) dropout rates? Across models, SWPBIS does not have
statistically significant direct effects on high school dropout rates. Models do provided some
indication that implementing SWPBIS with fidelity was associated with higher initial dropout
rates, but direct effects on dropout rates were mixed both across and within models. Total
fidelity had a negative marginally statistically significant effect on the dropout slope (-.033,
p=.078) and a positive effect on initial dropout rates (.153, p=.009), indicating that schools that
implemented SWPBIS for more years had higher initial dropout rates and lower slopes than
schools that implemented for less time. Dropout slopes are negative so this indicates more
reduction across time for school implementing SWPBIS.
SWPBIS had statistically significant effects on attendance and behavior indicators that, in
turn, statistically significantly affected dropout rates. Academic scores were not consistently
related to either SWPBIS implementation or dropout rates. Although statistically significant
results for dropout rates were not found in these analyses, these results do indicate that SWPBIS
may have an effect on two important risk areas (i.e., attendance and behavior), which are closely
related to high school dropout.
2. To what extent does SWPBIS implemented at the high school level with fidelity
affect (directly or indirectly) specific academic, behavioral, or attendance risk factors?
SWPBIS does have positive effects on attendance rates and negative effects on behavior rates
across models. There is some evidence that implementing schools may see improvement in
academics when implementing SWPBIS; however, these results were not statistically significant.
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3. To what extent does SWPBIS implementation at a feeder middle school affect (directly
or indirectly) outcome measures at the high school level? Across models, implementation of
SWPBIS at the middle school level prior to the high school had some very small effects on high
school intercepts; however, it had no statistically significant effects on growth slopes. Although
statistically non-significant, it appears that middle school implementation prior to high school
implementation was more common in higher risk high schools.
4. To what extent does the level of implementation fidelity affect the outcomes
associated with SWPBIS? Across models, greater levels of implementation fidelity were
associated with increased levels of attendance and decreased levels of behavior disruptions.
Although not statistically significant, in schools that are not yet implementing with fidelity, the
effects of fidelity on academics were negative, while positive effects were seen in schools that
were implementing with fidelity. This indicates that increased fidelity of implementation may be
associated with increased positive effects on academics. Higher levels of implementation were
associated with higher dropout rates but were not statistically significant.
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CHAPTER IV
Discussion
The vast majority of research in the area of high school dropout prevention has
been focused on either identifying risk factors for students likely to dropout or intensive
student level interventions (Dynarski & Gleason 2002; Freeman & Simonsen, under review;
Mann, 1986; Prevatt & Kelly, 2003; Rumberger, 1995). However, for most students who
choose to leave high school, this decision comes at the end of a long process of
disengagement from school (Jimerson, Egeland, Sroufe, & Carlson, 2000). Students who
are at risk for dropping out can be identified as early as elementary school (Balfanz,
Herzog, & Mac Iver, 2007; Carnahan, 1994; Catterall, 1987), and schools that are able to keep
students engaged early on may reduce their need for high intensity interventions later on (Bryk &
Thum, 1989; Coie, Lochman, Terry, & Hyman, 1992). Given these facts, a systematic, tiered,
preventative approach to reducing the high school dropout rate has been recommended by
researchers (Mac Iver, 2010). However, this approach has not yet been adequately studied
(Freeman & Simonsen, under review).
In this chapter, study results are first interpreted in the context of available, previous
research. Then, implications of these findings are applied to four main themes: schoolinterventions, importance of status risk factors, fidelity measures, and practical significance.
Next, limitations of this study are described and discussed. Finally recommendations for
practice, policy, and research are described.
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Discussion of Study Results in Context of Previous Research
Research question one explored the direct and indirect effects of SWPBIS on high school
dropout rates. Findings of this study indicate no statistically significant direct effect of SWPBIS
on dropout rates; however, SWPBIS was associated with improvements in attendance and
behavior and these areas are closely associated with dropout rates. The specific effect of
SWPBIS on dropout rates has not been previously researched. Most dropout research has
focused on intensive individual level interventions rather than school level interventions
(Dynarski & Gleason 2002; Freeman & Simonsen, under review; Mann, 1986; Prevatt & Kelly,
2003; Rumberger, 1995). However, researchers have suggested that school-level tiered
interventions may increase a schools capacity to address intensive student needs, and researchers
have begun to conceptualize the drop out problem as a system level failure in need of a systemic
tiered intervention (Lee & Burkam, 2003; Lehr, Hansen, Sinclair, & Christenson, 2003; Mac
Iver, 2011).
This study indicated that a relationship exist between attendance and behavior rates and
dropout rates. This aligns with previous research that has shown high absenteeism (e.g., Gleason
& Dynarski, 2002: Rumberger, 2001) and discipline (e.g., Ekstrom et al., 1986; Goldschmidt &
Wang, 1999; Rumberger, 2001; Wehlage & Rutter, 1986) issues to be significant risk factors for
dropout. Poor academic performance has also been related to high school dropout in previous
research (Rumberger, 2001); however, findings from this study did not indicate a consistent
significant relationship between academic performance and high school dropout.
Research question two investigated the effects of SWPBIS on specific behavior,
attendance, and academic outcomes closely associated with high school dropout rates. This
study indicates that implementation of SWPBIS with fidelity was associated with reductions in
ODR rates and increases in attendance rates. No effect on academic performance was found. In
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prior research, SWPBIS has been associated with improvements in behavior (e.g., Bradshaw, et
al., 2008, 2009; Horner et al.,, 2009; McIntosh, Bennett, & Price, 2011) and attendance (e.g.,
Caldarella, Schatzer, Gray, Young, & Young, 2011; Johnson-Gros, Lyons, & Griffin, 2008).
The effect of SWPBIS on academic performance in previous research has shown mixed results,
with some studies indicating increased academic performance in SWPBIS schools (e.g., Horner
et al., 2009) and other indicating no relationship between SWPBIS and academic performance
(e.g., Gage, Sugai, & Lewis, in revision). Unlike previous research, this study did not focus on
just on outcomes in schools selected for research, but instead examined outcomes across all high
schools for which data were available.
Research question three looked for a relationship between middle school implementation
and high school outcome variables. This study did not find a relationship between middle school
implementation and high school outcomes. Previous research has not addressed this question
specifically; however, early intervention has been shown to have lasting effects (Bradshaw,
Zmuda, Kelam, & Ialongo, 2009; Bryk & Thum, 1989; Coie, Lochman, Terry & Hyman, 1992;
Vitario, Brndgen, & Tremblal, 1999). It may be that effects of implementation at earlier grade
levels (e.g., elementary) may affect high school outcomes; however, this was not explored in the
present study. It may also be that this model was not sensitive enough to detect the effects of
middle school implementation.
Research question four explored the effects of the level of implementation fidelity on
outcome variables. This study indicates that increased fidelity of implementation is associated
with improvements in the areas of academics, behavior, and attendance. This indicates that
implementing with fidelity is critical if schools are to experience expected outcomes of SWPBIS.
Improved outcomes have been associated with increased fidelity in previous research (e.g.,
Bradshaw et al., 2008; Pas & Bradshaw, 2012; Simonsen, et al., 2012). Additionally, research
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has focused on establishing and validating cut scores for school wide implementation measures
(Cohen, Kincaid, & Childs, 2007; Horner et al., 2004; Kincaid, Childs, & George, 2005; Sugai,
Lewis-Palmer, Todd, & Horner, 2005). However, further work is needed in this area, as
discussed subsequently.
Discussion of Study Results by Theme
School-level intervention. This dissertation study approached high school dropout
from a behavioral perspective. That is, dropout was conceived of as a series of observable and
measureable behaviors. These behaviors are contextual and may be modified by making changes
to the overall school environment. This approach broadens the discussion about high school
dropout by moving the focus away from specific characteristics and needs of individual students
and toward an understanding of the impact of the overall school context. Conceptualizing high
school dropout in this way allows us to think about dropping out as a group of behavioral
indicators, such as poor attendance, low academic performance, or discipline problems, which
can be influenced by their environment. This study (a) examined the relationship between some
of those specific indicators and high school dropout and (b) assessed the effects of SWPBIS, a
preventative school-wide intervention, on those behavioral indictors and dropout.
Results from this study indicate that implementing SWPBIS with fidelity may be
associated with reductions in problem behaviors and increases attendance at the high school
level; additionally attendance and behavior were related to high school dropout. There are
indications in these models that the implementation of SWPBIS may have an indirect effect on
high school dropout rates primarily through reducing behavior problems and increasing
attendance. These results lend support to the idea that a school-wide preventative approach such
as SWPBIS may be an important part of the strategy for reducing high school dropout rates and
provide an additional rationale for implementation at the high school level. Understanding the
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relationships among attendance, behavior, academics, and dropout at the high school level is a
critical first step to creating a comprehensive tier-one prevention strategy for high school
dropout. SWPBIS may provide an effective framework from which to begin to address this
issue.
Additionally, breaking a complex activity, such as high school dropout, down into its
component parts may facilitate the integration of high school dropout efforts with other school
improvement efforts. Schools, especially challenged schools, are often trying to implement
multiple interventions, programs, or initiatives at the same time (Fullan, 1995). These initiatives
may address academic performance, school climate, school completion, college and career
readiness, or other outcomes, and are often perceived as being competing efforts (Flannery,
Sugai, & Anderson, 2009; Hatch, 2001; Malen & Rice, 2004). Understanding how academics,
behavior, attendance, and school dropout are related and thinking of each of these as groups of
behaviors as influenced by the overall school context may lead to a more constructive integration
of school improvement initiatives at the school, district, state, and federal level.
Status risk factors. Consistently and across models in this study, status risk factors (i.e.,
free or reduced lunch, percent minority, and pupil teacher ratio) had greater effects on outcome
variables than SWPBIS intervention. Often in educational research, these variables are simply
controlled for in statistical models and considered inalterable (e.g., Ekstrom et al., 1986; Gleason
& Dynarski, 2002: Rumberger, 2001; Wehlage & Rutter, 1986). However, the significance of
these variables on high school dropout outcomes should not be simply ignored. Community and
family factors such as poverty have real and significant effects on students’ ability to succeed in
and complete school. Results from this study point to a need for school leaders to expand
preventative tier one efforts into communities to address the many effects of poverty. This type
of outreach cannot be accomplished by schools alone and will require significant, meaningful,
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and effective partnerships with community agencies, community mental health supports, and
other public health initiatives (Bryan, 2005; Schorr, 1997).
Additionally, schools and communities must work together to ensure that school
activities, curriculum, and interventions are implemented in a culturally and contextually
relevant way (Sugai, O'Keeffe, & Fallon, 2012). From a behavioral perspective, culture can be
thought of as shared learning histories (Sugai et al., 2012). Individuals can and do share learning
histories with a variety of small and large groups. Results from this study indicate that percent
minority had a negative relationship with initial academic and attendance scores but a positive
relationship with slopes in these areas, indicating that schools with higher minority populations
had lower starting scores but showed more growth over time in the areas of attendance and
academics. This is encouraging; however, significant gaps still exist between racial or ethnic
groups in dropout rates (US Department of Education, 2012), and schools must ensure that the
needs of an increasingly diverse student population are effectively met.
Research and intervention literature often stresses the importance of implementing
effective interventions as they are designed to ensure fidelity of implementation and maximize
the benefit for students (Durlak & Dupree, 2008). While that is critical, it is not sufficient to
ensure that all students benefit. Interventions and curriculum must be adapted to ensure their
cultural and contextual relevance to students’ learning histories (Sugai et al., 2012). It is
essential that critical components of interventions, such as SWPBIS, are clearly defined and
implementation examples are provided across different contexts. Schools may need support and
guidance to identify contextually or culturally appropriate practices that fit within the SWPBIS
framework. Coaches and SWPBIS trainers must have the expertise needed to (a) use the
SWPBIS framework to make culturally and contextually appropriate decisions based on
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individual school and student characteristics and (b) translate evidence-based practices into
particular contexts without sacrificing implementation fidelity.
Finally, this study provides some evidence that many schools that are choosing to
implement SWPBIS may be struggling schools as indicated by (a) higher initial dropout and
behavior incident rates and (b) lower attendance and academic scores across models. Although
all schools in this sample did at some point implement SWPBIS, it appears that struggling
schools may have implemented earlier. Understanding this fact has implications for the
development of SWPBIS training and recommendations for implementation, as these schools are
likely struggling to meet students needs with limited resources and multiple competing school
reform initiatives.
SWPBIS has gained significant national attention as an efficient and effective framework
for addressing problem behaviors in schools and is also frequently cited in discussions around
seclusion and restraint (e.g., Freeman & Sugai, 2013; Vincent, 2010), high school dropout (e.g.
Cortez, 2006; Martinez & Morrison, 2006; Sugai, 2011), and response to intervention or multitiered systems of support (e.g., Lane, Menzies, Kalberg, & Oakes, 2012). Implementation
across all school levels, but especially at the high school level, is likely to expand dramatically as
SWPBIS language is included in a wider variety of policy documents. The national PBIS center,
state education agencies, and local education agencies will need to be prepared to meet the
training and support demands of these schools.
Fidelity measures. There are two main fidelity measures for tier 1 of SWPBIS: SET and
BoQ. Both are used by schools and districts to measure SWPBIS fidelity and both are
considered valid instruments for that purpose. Therefore, I used both the SET and BoQ as
fidelity measures for this study to ensure adequate sample sizes across years. However, in this
data set I found low correlations between these measures. Attempts to use these measures as
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indicators of a latent fidelity construct did not meet model fit criteria, indicating that these
measures are measuring fidelity in different ways. I had a small sub-set of schools for which I
had both SET and BoQ data for the same school in the same year. These measures only agreed
43% of the time about whether a school was at fidelity or not. Where there was disagreement,
the SET indicated fidelity, while the BoQ did not 90% of the time, indicating the BoQ may be a
more conservative measure. These findings point to a need for a careful evaluation of the
fidelity measures and the cut points that are used for SWPBIS research. Both the SET and BoQ
were developed as tools to guide implementation for teams and were then validated for use in
research; however, further work is needed to establish one valid and reliable measure of
SWPBIS fidelity for use in research.
Practical significance. Throughout this dissertation the statistical significance of results
has been discussed, however statistical significance is an arbitrary indicator and does not
necessarily imply practical significance. Standardized direct and indirect effects provide an
effect size measure in SEM. Across all models these standardized effects were small or very
small. This indicates that the practical significance of these results should be examined. If high
schools are to put the required time and resources into implementing SWPBIS, will the outcomes
be worth the effort? The purpose of this study was to examine the effects of a school-wide
intervention on aggregate school-level outcomes in order to provide a big picture understanding
of the relationships between SWPBIS and the web of outcome areas. This study was not
designed to examine or answer the question of practical significance of SWPBIS for individual
schools or students. Other studies have documented the practical importance of SWPBIS
outcomes at the school and student level in high schools (e.g., Bohanon et al., 2009; Bohanon et
al., 2006; Flannery, Sugai & Anderson, 2011). Other studies have also documented small to
modest effect sizes for tier 1 or school-wide intervention (Bradshaw, Mitchel & Leaf, 2010;
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Bradshaw et al., 2008), indicating, as would be expected, that tier 1 interventions may be
associated with smaller effect sizes than more intensive interventions that specifically target a
student group or individuals. Future research and analysis will be needed in order to adequately
address the question of practical significance for outcomes at the high school level. Statistically
significant results in this study indicate a relationship between SWPBIS and outcome areas that
should be further examined and provide an initial understanding of how these outcome areas may
be related to each other and ultimately to high school dropout.
Limitations
The results from this study must be interpreted in light of several significant
limitations related to study design, missing data, measures of fidelity, and school-level
data. First, the study design is not a true experimental design; therefore, no causal
inferences can be drawn from these results. An experimental design was not feasible due to
the significant financial and time factors that would be involved in running a truly randomized
longitudinal study of the effects of SWPBIS implementation on high school dropout. Instead,
this study used extant data from schools that implemented SWPBIS at some point in the
7-year window. Implementing schools were compared to schools that either had not
yet implemented or were no longer implementing, and the time varying effects of
SWPBIS on growth slopes and intercepts were assessed to determine the between
school differences in within school changes associated with SWPBIS implementation.
Outcome data for dropout, attendance, and academics were available pre- and postSWPBIS implementation; however, behavioral data were only available after schools
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began using the SWIS data base and were therefore were involved with the national
PBIS network. Behavioral data were modeled in a separate model because true pre-post
comparisons could not be made. Status risk factors were controlled for in the models;
however, without random assignment it is impossible to completely control for all
threats to internal and external validity.
Second, this data set had missing data that were not missing at random. Data
were obtained from 37 states, and not all variables were available from all states.
Significant effort was put into ensuring that all available data was found from as many
states as possible; however, some states only make these outcome variables available at
the district level rather than the school level. I used full maximum likelihood estimation
available in AMOS. This method has been shown to be more accurate than other missing data
techniques (Peters & Enders, 2002). Because missing data were present, modification indices
and tests for multivariate normality were not available with AMOS.
Third, the fidelity measures used in this study introduce some limitations. I used
both the SET and BoQ fidelity measures to ensure adequate sample sizes for this study.
Due to low correlations between SET and BoQ scores, it was not possible to combine
these measures using a latent variable construct. Instead, I created coding that
indicated that a school was not implementing (0), was implementing but not at fidelity
(1), or was fully implementing with fidelity (2). In addition schools were not required
to report scores each year, so I established a set of decision rules to address “gap” years.
Every attempt was made to base these decisions on prior research and expert opinion;
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however, this coding may not be completely accurate and could have affected the
results.
Additionally, there may be a confounding effect between measuring
implementation fidelity and actual implementation fidelity. That is, the process that a
school goes through to measure their implementation may in fact lead to increased
implementation. This confounding effect may have affected results, although
categorical coding partially addresses this concern.
Also, with respect to SWPBIS fidelity measures, this study did not account for
implementation at tiers two or three nor did it account for other school initiatives that
might have had effects on outcome measures. The primary area of interest for this
study was the effect of a tier one SWPBIS on outcome measures, and reliable data were
not available to control for additional interventions. It is likely that some schools in this
study were implementing either advanced PBIS tiers or other effective initiatives that
may have affected results. Controlling for these other supports across this sample was
not possible due to (a) a lack of reliable measures for assessing advanced tier PBIS
implementation, (b) a low number of high schools reporting implementing at this level,
and (c) an inability to compare the content or the implementation of other initiatives
objectively across schools or states. Measures for assessing PBIS implementation at
advanced tiers are available (e.g., Anderson et al., 2011), but not widely used or
reported at the high school level at the time of this study.
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Finally, I used school-level, rather than student-level, data for this study.
Individual student exposure to SWPBIS may vary as students transfer in or out of
schools. However, given that SWPBIS is a school-wide intervention and this study was
focused on the effects of the overall school context on outcome measures, school-level
outcome data provided an adequate measure of overall school-level effects for purposes
of this study.
Implications and Recommendations
The purpose of this study was to begin to understand the relationships between SWPBIS,
a school-level intervention, and school-level outcomes at the high school level. This study does
not provide clear causal conclusions or information about student-level outcomes, but does
provide a basis for recommendations for future practices, policy, and research in the areas of
SWPBIS and dropout prevention.
Practice. This study describes the relationships among SWPBIS, behavior,
attendance, academics, and dropout. SWPBIS may have statistically significant effects
on behavior and attendance at the high school level. These outcomes are closely related
to high school dropout. Given these outcomes, high schools may consider using the
multi-tiered SWPBIS decision-making framework to integrate school initiatives in these
areas, paying particular attention to attendance and behavior strategies. Understanding
the connection between behavior, attendance, and dropout may provide an additional
rationale for schools to use a proactive, preventative approach in these areas.
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Additionally, results from this study make it clear that schools must consider the
cultural and contextual relevance of interventions. This will require both training and
support for SWPBIS coaches and trainers as well as efforts to expand tiered
preventative supports into communities. As SWPBIS is scaled up across states,
attention will need to be paid to ensuring that the critical features of SWPBIS are clearly
defined and that schools are supported as they implement practices in a way that is
likely to be effective for that particular context. Increasing the ability of implementing
high schools and their coaches to network with each other either virtually or in person
may facilitate cultural and contextual relevant implementation by allowing schools to
share successes and problem solve failures as they implement.
At the district or state level, the integration of SWPBIS leadership teams with
leadership teams across other initiatives (e.g., school climate, attendance, dropout) may
increase the efficiency of these initiatives and allow for one unified multi-tiered school
improvement effort, which may be easier to support and implement than multiple
competing initiatives. Exemplar districts and states that have accomplished this
successfully should be recognized in order to provide multiple examples of what this
looks like.
Policy. SWPBIS is being suggested more frequently in policy documents as an
evidenced-based practice to address a variety of school concerns including dropout.
Results from this study suggest some caution may be warranted in terms of implying
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direct effects of SWPBIS on high school dropout; however, evidence does suggest a
possible indirect effect through reductions in problem behaviors and increases in
attendance. Policy makers at the district, state, and federal level should emphasize the
relationships between these factors and the need for integrated systems of support that
begin with a preventative universal intervention.
Additionally, given the strong effects of status risk factors in this study,
education policy makers should dialogue with other public health and community
service policy makers. Addressing and describing the effects of poverty are beyond the
scope of this dissertation and cannot be accomplished within the education system
without meaningful effective partnerships that extend into the community and public
health system. However, different policy making bodies often govern these systems,
and barriers on both sides may prevent schools and community agencies from sharing
needed information and working together effectively (Anderson-Butcher, Lawson,
Bean, Flaspohler, Boone, & Kwiatkowski, 2008). Policy makers must be aware of these
issues and work to encourage effective partnerships.
School-wide preventative interventions are both cost effective and have positive
effects on student outcomes. A preventative approach may reduce a schools need for
costly high intensity interventions later on and free up resources to address intensive
student needs when they arise (Bryk & Thum, 1989; Coie, Lochman, Terry, & Hyman,
1992). SWPBIS is a well-defined framework that may have positive effects on behavior
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and attendance at the high school level, which are important indicators of high school
completion. Policy makers need to understand the importance of early preventative
interventions and provide support for schools and districts to implement and integrate
these practices.
Research. This study provides a starting place for future research in both the
areas of SWPBIS outcomes and school-wide preventative interventions for high school
dropout. This study provided an overview of the relationships among important
outcome measures at the high school level. However, additional research is needed to
fully understand these concepts.
Randomized controlled trials at the high school level, which look at the effects of
SWPBIS on each of these outcome areas as well as direct and indirect effects on
dropout, are needed to establish causal relationships between SWPBIS and the web of
outcome measures. Second, research studies that include student level outcomes and
fully account for individual student exposure to SWPBIS will be an important follow up
to this study. School level indicators provide a big picture look at relationships, but
specific student-level outcomes will be important to establish to guide future
implementation efforts.
Research at the both the school and student level that explores the effects of
SWPBIS across race/ethnic groups and socio-economic levels is a critical next step. In
order to better understand how to implement SWPBIS in a culturally and contextually
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relevant way, researchers must first understand how current practices are affecting
different groups of students. There is some evidence to suggest that the time it takes
schools to reach fidelity of implementation is not related to the socio-economic status of
student in the school (Frank, Horner, & Anderson, 2011); however, the percent of
minority students in a school did seem to be related (although not linearly) to
implementation success. SWPBIS may lead to improvements for students across all
groups, but may not be closing the gap between student groups (Vincent, Randall,
Cartledge, Tobin, & Swain-Bradway, 2011). Future research that analyzes the effects of
specific elements or practices of SWPBIS on outcomes for diverse students will be an
important guide for schools and policy makers going forward.
It is also important to look at schools that are successfully closing the gap
between student groups and determine which practices may be critical to their success.
Integrating these practices into a preventative multi-tiered framework that
comprehensively addresses student needs and leads to increased school completion will
be an important outcome of this line of research. Understanding which data points
most effectively guide this decision making and which practices are indicated in each
situation will be the results of an iterative process of research, implementation, and
evaluation. Research that explores the connections among school improvement
initiatives will help support the integration of these efforts leading to a more effective
and efficient system of student support.
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Finally, research needs to be conducted to develop, refine, and validate a tool
that measures SWPBIS implementation fidelity at tier one as well as at advanced tiers
for research purposes. The lack of a uniform, widely-used fidelity measure was a
significant limitation in this study.
Conclusion
A high school diploma is a critical indicator of student success; however, current
dropout rates, especially for minority students or students with disabilities, are
shockingly high (Swanson & Editorial Projects in Education, 2009; US Department of
Education, 2012). Dropping out of school is typically a long process of disengagement
that calls for an early and preventative intervention (Lee & Burkam, 2003; Lehr, Hansen,
Sinclair, & Christenson, 2003; Jimerson, Egeland, Sroufe, & Carlson, 2000; Mac Iver, 2010;
2011). SWPBIS is a framework that uses data-based decision making to organize
practices, systems, and data to ensure improved student outcomes (Lewis & Sugai, 1999;
Sugai et al., 2010). This framework may be an important starting place in the effort to
address high school dropout.
The purpose of this study was to explore the direct and indirect effects of
SWPBIS on high school dropout. This study describes the web of relationships among
important high school level outcomes and SWPBIS in a sample of 883 high schools from
37 states, and suggests that SWPBIS may have positive effects on behavior and
attendance at the high school level and that these are important indicators of high
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school dropout. The study did not find statistically significant or consistent direct
effects of SWPBIS on dropout rates and there is an indication that schools implementing
SWPBIS may have higher initial dropout rates as well as increased initial risk across
outcome areas. SWPBIS leaders will need to consider this when planning for training
and support for schools, districts, and states. This study also highlights the need to
address the effects of poverty and race on student outcomes and to consider the
integration of student support efforts with an understanding of the relationships
between different outcome areas.
Limitations to this study include a lack of a true experimental design, missing
data due to lack of consistently available comparable school-level data across states,
limitations of the fidelity measures, no accounting for advanced PBIS tiers or other
initiatives, and the use of school-level, rather than student-level, data. Causal
conclusions about the effects of SWPBIS on outcomes at the high school level are not
possible through this study and can only be established through future truly
experimental research.
Despite these limitations, this study does have implications for practice, policy,
and future research. At the school and district level, this study supports preventative
universal intervention and suggests an integrated approach to addressing student
needs. Additionally careful attention must be paid to ensuring that all interventions are
implemented in a culturally and contextually relevant way. Policy makers should
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consider supporting preventative multi-tiered interventions and encourage
partnerships between schools and community or public health agencies to proactively
address the needs of communities. Finally, additional research is needed to establish
causal relationships between SWPBIS and outcomes, describe student-level effects,
describe differences in outcomes across diverse student groups, and identify key data
points and practices that are most effective for addressing high school dropout and
closing gaps between student groups. An important outcome of this line of research
would be a comprehensive multi-tiered system of support that addresses student needs
across outcome areas and reduces high school dropout rates.
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Type of Paper (Select 1)
Empirical*

Review Paper
Position Paper

Including all data-based articles (e.g. single subject,
corelational descriptive, group design, metaanalyses, etc.)
Including literature reviews, practice reviews, or
systematic review without data
Description of a practice/policy in the field
including author(s) position on practice/policy
reviewed

Books/Chapters
Editorial or Commentary
Program Description or Practice Paper

Primarily an opinion piece
Description of a strategy or a practice without
original supporting data

Other
Topic of Paper (Select all that apply)
Intervention Paper*

Include narrative description

Risk Factor Paper
Outcome paper
Participant Population (Check all that apply)
Elementary*

Paper discusses or tests interventions (interventions
can be practices or policy)
Paper discusses or tests risk factors
Paper discusses outcomes associated with drop out
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Middle *
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Secondary*

Grades 9-12

K-12 * (or some other grade span that includes 9-12
and other grades)
Early childhood

Other Grade span combinations
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Adult/ post high school
Recovery
Other
Dependent Variable (Check all that apply)
Drop out*
School completion*
DV Specific risk factor
Specific outcome factor

Note: * definitions indicate inclusion criteria

Intervention implemented with a participant who
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Include narrative description
Must include at least one * item
DV is a direct measure of drop out rate (regardless
how it was calculated)
DV is a direct measure of numbers of students who
complete high school
DV is a measure of a risk factor directly tied to drop
out
DV measures specific outcomes experienced by
students who dropout of school
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Research Design (Select all that apply)
Qualitative
Group & Group-Quasi Experimental*

Correlational & Causal Comparative

Single Subject Experimental*

Case Study

Mixed Methods

Other
Sample Size
Data Bases Used

An experimental design with or without
randomization comparing differences between
groups on a dependent variable as a result of an
independent variable with a control group
Studies that look at determining the relationship
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experimental manipulation of an independent
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Study used multiple research design types to
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Include narrative description
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International
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Specific Research Methods
Group Experimental

•
•
•
•

Group Quasi-Experimental
Single Subject Experimental

•
•
•
•
•
•
•
•
•

Pre-test, post-test control group with random
assignment (RA)
Post-test only control group with RA
Time series with control group with RA
Other: include narrative description
Pre-test Post-test control group without RA
Other: include narrative description
Reversal/withdrawal
Multiple Baseline
Alternating Treatments
Changing Criterion
Probe
Combined Designs: 2+ types of SSR designs
were used
Other: include narrative description
(Gall, Gall, & Borg (2007)

Modes of Analysis (check all that apply)
Descriptive statistics

Inferential statistics

Visual Analysis

Effect sizes for group or single subject data (the “r”)

Other
Sub Population Characteristics (check all that
apply)
Racial Minority

Descriptive statistics were reported in the
RESULTS section or in the DISCUSSION section
of the text. “Descriptive statistics are mathematical
techniques for organizing and summarizing a set
of numerical data.” (Gall, Gall, & Borg, 2007, p
132) This includes: measures of central tendency
(i.e., mean, median & mode), categorical data,
measures of variability (i.e., standard deviation),
and correlational statistics. (Gall, Gall, & Borg,
2007, p 132-136)
Statistical hypothesis testing including significance
tests. “Statistical inference is a set of mathematical
procedures for using probabilities and information
about a sample to draw conclusions about the
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(Gall, Gall, & Borg, 2007, p 137; the “p-value” is
present).
Visual analysis was used to analyze data including
discussion of level, trend, etc. (NOTE: do NOT
check this box if data is simply presented in graphic
form but visual analysis was not applied to examine
the graphic data – e.g., if graphs are present in a
group experimental study visual analysis was most
likely not used).
Effect size, which is an essential estimate of the
magnitude of the difference, relationship, or the
effect in the population being studied” (Gall, Gall,
& Borg, 2007, p 143).
Include narrative description

Results are reported for a specific sub-population of
racially minority students. Write in the specifics.
racial group
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Gender
Socio-economic status
Sexual orientation
Special Education
Other
Additional Dependent Variable Measures (Select
all that apply)
Drop out Calculation Method
Behavioral outcome Measures
Attendance outcome measures
Academic outcome measures
Other
Independent Variable(s) Components (Check all
that apply)
Academic Intervention
Behavioral intervention
Attendance intervention
Study skill intervention
School organizational structure intervention
Other
IV target group size (Check all that apply)
Individual

Results reported for specific genders
Results reported for specific SES groups
Results reported specifically for LGBTQ
populations
Results reported specifically for students that
qualify for special education (list specific disability
categories if applicable)
Include narrative description
List (all) specific method/s used to calculate drop
out
List all specific measures used to measure behaviors
(e.g., ODR)
List all specific measures used to measure
attendance (e.g., tardies, days absent)
List all specific academic outcome measures (e.g.,
achievement tests)
Include narrative description

IV includes features that teach academic skills
IV includes features that teach and or reinforce
appropriate student behavior
IV includes features that teach strategies to improve
attendance
IV includes features that teach study skills
IV includes a restructuring of school organizational
structures (Example: schools within a school)
Include narrative description

Small group
Grade level
School
District
State
Tierd
Other
Brief Description of IV
Results (check all that apply)
Functional or causal relationship determined
(assuming
study
design allows for this
Drop out rate
decreased
determination)
Drop out rate increased
Mixed results on drop out rates
Academic scores increased
Drop out rate did not change
Academic scores decreased

The intervention provides differentiated levels of
support across whole school, groups and individuals
Include narrative description
In the text box write a brief description of the IV

Fewer students dropped out after the intervention
More students dropped out after the intervention
Some schools or groups saw increases and some
decreases
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Mixed academic results

Some schools or groups saw increases while others
saw decreases

No change in academic performance
Behavior incidents decreased
Behavior incidents increased
Mixed results on behavior incidents

Some schools or groups saw increases while others
saw decreases

No change in behavioral incidents
Recommendations/ Implications

In text box note any specific recommendations or
implications related to research design, IV
implementation, or Policy implications
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Combined Model
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Appendix K
Cumulative Fidelity Model
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Behavior Model 2009
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Behavior Model 2010
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