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ABSTRACT
PBIS was designed to be a framework, not a curriculum or one size fits all plan, to address the
behavioral and academic needs of students with disabilities. PBIS has deep roots in behaviorism
theory mirroring many aspects of Applied Behavior Analysis. The PBIS framework embraces
concepts from E. L. Thorndike’s, Law of Effect and B. F. Skinner’s, Operant Conditioning to
teach the behaviors necessary to ensure high-quality, uninterrupted classroom instruction. This
research study is important to any school system or administration that have students with
disabilities and face classroom behavioral issues that interfere with classroom instruction. The
purpose of this quantitative, causal-comparative design study is to gain an understanding of the
relationship between PBIS and student academic achievement amongst students with disabilities
in grades three through seven on the end-of-the-year high-stakes assessment, the Georgia
Milestones Assessment in the content areas of ELA and math. A convenience sample was taken
from two rural elementary and middle schools in South Georgia. The student population sample
of 688 students was made up of students from the six ethnic groups: American Indian, Asian,
Black or African American, Hispanic or Latino, Native Hawaiian or Pacific Islander, and White.
Both school systems were deemed as Title | with one hundred percent of students receiving free
and reduced meals. Data was analyzed using independent sample t tests to compare the means of
the sample outcomes. Research data resulted in statistically significant differences in ELA scores
for students with medical disabilities and for math scores for students with cognitive and medical
disabilities during the 2015-2019 post-implementation school years. There were no significant
statistical differences for ELA scores for students with cognitive or medical disabilities nor with
math scores for cognitive disabilities for the pre-implementation year of 2014-2015. Further
research is needed at the high school level for students with disabilities. This research was

completed using elementary and middle school age groups.
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CHAPTER ONE: INTRODUCTION

Overview

The purpose of this quantitative, casual-comparative research study was to determine if a
relationship exists between PBIS that is practiced with fidelity and the academic outcomes for
students with disabilities in grades three through seven as assessed by the Georgia Milestones.
Chapter One provides a background for the topics of the historical background for special
education, PBIS, and students with disabilities. Included in the background, is an overview of the
theoretical framework for this quantitative study. The problem statement examines the recent
literature on this topic. The purpose of this study evaluates the significance of the current
quantitative research study and the research questions. Chapter One concludes with a list of key

terms and their definitions.

Background

The controversy over educating students with disabilities goes back as far as the 1800’s.
Society viewed individuals that were different from the norm as broken or troubled and were
sent away and kept out of sight (Kauffman et a., 2017). Many pieces of legislation, such as,
ESSA, IDEA, EAHCA, and NCLB were passed to ensure that these “different” students were
educated in the same manner as their peers. With each new piece of legislation, new issues were
created in the pursuit of educational equity.
Historical Overview

During the late 1800’s to early 1900’s, the manner in which society viewed students and
adults with disabilities was mendacious. This was a time when children and adults with cognitive
and physical disabilities were locked away from societal viewing and treated as though they were
criminals. These criminals or broken individuals were not allowed to reproduce for fear of the

continuation of these “broken” genes (Kauffman et al., 2017). Locked away with little to no
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food, clothing, or contact with others, these individuals were basically forgotten or left to wither
away and die. The only education for these children could be found in mental institutions by
nurses who felt pity for the children (Yell & Bateman, 2017).

The field of special education dates back to the 1900’s and has experienced numerous
legislative changes throughout the years beginning with Lyndon Johnson’s “Great Society”
(Kauffman et al., 2017). President Johnson took his experience as a schoolteacher and used these
experiences to create educational legislation. In an address to Congress in 1965, President
Johnson said, “somehow you never forgot what poverty and hatred can do when you see its scars
on the hopeful face of a young child” (Brown-Collier, 1998, p. 260). Johnson took his devotion
for children and created the first piece of legislation that was passed for public education, the
Elementary and Secondary Education Act (ESEA) (McGuinn, 2015). ESEA took the control of
public education away from the local government and placed control into the hands of the federal
government, thereby creating the Department of Education (McGuinn, 2015).

Ten years later, ESEA was revised into the Education for All Handicapped Children Act
(EAHCA) (Kauffman et al., 2017). EAHCA was a monumental piece of legislation in moving
special education into the twentieth century. This new piece of legislation required “that students
with disabilities receive a free appropriate public education (FAPE), protection of the rights of
students and their parents, and assist states and localities in their efforts to provide such services”
(Kauffman et al., 2017, p. 57). This push in legislation was an effort to drive education toward
moving students with severe cognitive disabilities out of the self-contained classrooms and
further segregation from their peers, and placing them into the general education classroom
(Thompson et al., 2018). Furthermore, EAHCA would provide financial assistance to the states
documenting students with disabilities receiving their education in the least restrictive

environment (LRE) or within the general education classroom (Yell & Bateman, 2017). FAPE
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would require that school systems and their educators are legally bound to follow the
accommodations and modifications described in the individual student’s IEP in order to meet the
individual student’s educational needs (Yell & Bateman, 2017). Failure to comply with a
student’s IEP can result in legal action.

EAHCA was amended and renamed, the Individuals with Disabilities Act (IDEA) of
1990, ensuring that all children be afforded access to public education regardless of their
disability (Kauffman et al., 2017). This was pivotal legislation for the field of special education
mandating for the elimination of discrimination for students with disabilities (Zappa, 1991). This
legislation continued the government’s requirement for students with disabilities to receive
educational services with their general education peers in the least restrictive environment (LRE)
thus moving from the self-contained classroom into the general education inclusion classrooms
(Kauffman et al., 2017). IDEA legislation determined that only 1% of the students with
disabilities require their education to take place within a self-contained setting (Thompson et al.,
2018). These students require special placement in order to assess learning via alternative
assessments (Thompson et al., 2018). The remaining 99% of students receiving special education
services are able to be assessed using the same high-stakes testing as their general education
peers using accommodations to “level the playing field” (Thompson et al., 2018). Along with
students with disabilities receiving their education inside the general education classroom, these
students are required to take the same high-stakes assessments as their general education peers
(Gilmour et al., 2019). By taking the same high-stakes assessments, educators can evaluate the
level of participation and access to the standards (Gilmour, 2019).

In 2001, President Bush passed the No Child Left Behind (NCLB) Act that was a
reauthorization of ESEA (Dee & Jacob, 2011; Green et al., 2020). NCLB was aimed at

increasing student proficiency in the areas of reading and math while closing the achievement
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gaps of students with disabilities (Lee & Reeves, 2012). This act required school systems to
create goals and for their performances to be linked to the end-of-the-year high-stakes
assessments (Dee & Jacob, 2011). The ultimate goal was to reach 100% proficiency scores in
reading and math for students with and without disabilities by 2014 (Lee & Reeves, 2012).

High-stakes assessments were designed to be administered to students in
elementary/middle schools in grades three through eight in the content areas of ELA and math
(Jennings & Bearak, 2014). These high-stakes assessments were designed to measure students’
proficiencies on the standards taught by educators (Jennings & Bearak, 2014). High-stakes
assessments in the areas of reading and math were being used to determine which subgroups of
student groupings were showing signs of experiencing achievement gaps when compared to the
whole group (Gilmour et al., 2019).

NCLB also required school systems to hire “highly-qualified” teachers, monitor educator
performances, and monitor state’s teacher licensure (Green et al., 2020). Highly-qualified
teachers must have a minimum of a bachelor’s degree in their area of study and have passed the
certifying examination required for licensure (Green et al., 2020). This change in teacher
licensure was especially important for special education teachers (Green et al., 2020). Previous
legislation did not require special educators to have mandatory specific education directed
towards students with disabilities (Green et al., 2020).

More recent legislation was passed in 2008, under the name of the Americans and
Disabilities Act (ADA). This act impacted students receiving special education services without
an IEP, such as a 504 plan (Zirkel, 2009). To meet the criteria to receive special education
services under a 504 plan, students must have a documented cognitive or physical limitation that

limits daily life activities substantially (Zirkel, 2009, p. 68). These 504 plans allow students not
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eligible for a full scale IEP to still receive additional accommodations or services to aid in their
educational success within the general education classroom (Zirkel & Weathers, 2016).

In 2015, Every Student Succeeds Act (ESSA) removed the power from the federal
government and returned it to state and local governments (Duff & Wohlstetter, 2019). State and
local governments took over control to determine how struggling schools are identified and
supported (Duff & Wohlstetter, 2019). Under President Trump’s directive, the federal
government took the approach that the local schools knew best what to do for their own system
and to put trust back in the teachers (Duff & Wohlstetter, 2019). ESSA also removed the
requirement for general education teachers to be deemed highly-qualified (Green et al., 2020).
However, this rule change did not apply to special education teachers. Special education teachers
were still required to pass special certifying examinations and have a degree (Green et al., 2020).
Requiring special education to maintain the title of highly-qualified ensured that low-income
minority students continue to be served by more effective teachers (Duff & Wohlstetter, 2019, p.
299).

Each piece of legislation led to their own fair share of issues or conflicts. The largest
conflict coming from IDEA. IDEA ensured that students with disabilities would receive their
education in the least restrictive environment and for 95% percent of these students this fell
within the general education classroom (Kozleski et al., 2015). Furthermore, the expectations are
that students with disabilities will receive individualized instruction designed to meet their
individual needs within the regular education settings that allows them to make adequate
progression within the general education curriculum (Wehmeyer et al., 2020, p. 2). The concept
of full inclusion of students with disabilities has led to an increase in both in and out of school
suspensions which causes a decrease in explicit instruction negatively impacting student

academic outcomes (Houchens et al., 2017).
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Society-at-Large

The reality facing communities and school systems is finding appropriate evidence-based
practices that afford the elements of prevention and early intervention to promote student
outcomes (Lewis et al., 2017). According to Luiselli et al., 2005, school systems aim to establish
discipline practices that are effective are instrumental in ensuring student academic success while
providing a safe learning environment (p. 183). Hence, positive behavioral interventions and
supports (PBIS) is a framework designed to eliminate unwanted behaviors to increase high
quality instruction which further increases student achievement (Horner & Macaya, 2018). PBIS
was fashioned as interventions designed to create the social culture and behaviors needed to
promote social and academic success (Horner et al., 2014). To assess the extent of how well the
PBIS interventions are meeting their goals, school systems have the option of utilizing the
School-Wide Evaluation Tool (SET), the Effective Behavior Support System Survey (EBS),
Benchmark of Quality Indicators (BoQ), or the Tiered Fidelity Inventory (TFI) (Bradshaw et al.,
2010). James, Noltemeyer, Ritchie, and Palmer (2019) stated that:
It is important to consider how the role of implementation fidelity as measured by this
specific tool plays in the relationship between SWPBIS and academic outcomes, given
that it is a frequently used measure in schools to evaluate implementation and formulate
school-wide action plans (p. 1514).
Full implementation for elementary and middle schools takes up to three to four years and five to
eight years for high schools (Flannery et al., 2014; Khoury et al., 2019).

PBIS “includes a wide range of systemic and individualized strategies aimed at
improving individual quality of life. PBIS was initially designed to reduce problem behavior in
individuals with developmental disabilities” (Lassen et al., 2006, p.702). Students with various

levels of cognitive disabilities have been placed inside the general education classroom with the
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expectations to perform at the same level as their general education peers (Kozleski et al., 2015).
These students are often a minimum of three grade levels below their expected level in reading
and lack the foundational building blocks necessary to be successful in math (McDowell, 2018).
Students functioning several grade levels below their peers tend to exhibit disruptive behaviors
in an attempt to escape their struggles with the rigor of the general education curriculum. These
students need to be actively engaged in order to prevent these disruptive behaviors and this can
be accomplished by the application of reinforcers (Ainscow & Messiou, 2018; Mattson &
Pinkelman, 2020). The inclusion of students with disabilities into the general education
classroom also includes students primarily being served within the self-contained classroom.
These students being served within the self-contained classroom typically have an 1Q of less than
60 as measured during cognitive testing (Overton, 2016). These students take part in the general
education curriculum but only for a few hours a day for socialization (Scott et al., 2019). This is
designed to provide these students exposure of the general education curriculum without the
stress of meeting the curriculum requirements while learning valuable social skills (Scott et al.,
2019). Scott et al., 2019, stated that although this does allow for social interaction, it is failing to
meet the academic needs of these students.
Theoretical Framework

The framework of PBIS is a form of applied behavioral analysis and is derived from two
applied behavioral theories, the law of effect and operant conditioning. E. L. Thorndike’s law of
effect simply means that actions leading to favorable reinforcements will be repeated more
frequently (Athalye et al., 2018, p. 1024). Thorndike was convinced that the law of effect could
justify all areas of learning, especially how humans exhibit reasoning and imitation. Thorndike
felt that all higher order animals, including humans exhibit no behaviors or reasoning that cannot

be explained by using the laws of effect, instinct, or exercise (Tomlinson, 1997, p. 369).
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According to E. L. Thorndike, the Law of Effect states that, “the connections formed between
situation and response are represented by connections between neurons and neurons...the
strength or weakness of a connection means the greater or less likelihood that the same current
will be conducted and repeated” (1911, p. 247). If the student finds a connection that is strong
enough and receives a desired reward or reinforcer, the student will choose the correct behavior
to receive the desired reinforcer (Nevin, 1999).

The second applied behavioral theory comprising the backbone of the PBIS framework is
B. F. Skinner’s operant conditioning. Skinner’s work with animals used a rewards and
consequences form of conditioning to elicit the desired behavior (Skinner, 1965). Similarly, to
the Law of Effect, Skinner determined that reinforcers or consequences could shape an
individual into exhibiting a particular behavior (Skinner, 1981). Eaton, Libey, and Fetz (2017),
conducted a research study combining the Law of Effect and the concept of operant
conditioning. Data showed that the test subjects responded with the desired behavior at a faster
rate with a desired reward. Conversely, subjects responded with a weaker response with an
undesired reward (Eaton et al., 2018).

PBIS takes the concepts of both theories and designed a framework to reward individuals
for exhibiting the desired behaviors with the goal of phasing out undesired behaviors exhibited in
the classroom (PBIS, 1998). Basing interventions on applied behavior theories, PBIS implements
interventions to address behaviors which will enhance student outcomes (Khoury et al., 2019).
Diminishing undesired behaviors inside the classroom allows educators to provide uninterrupted,
high-quality instruction (Gage et al., 2015). High-quality instruction correlates to increased
student academic outcomes. By applying reinforcers at regular intervals, educators can provide
reinforcers that are identified as highly effective to keep student behaviors on track (Call et al.,

2012).
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Studies have shown that token reinforcers can help improve behaviors in students with
disabilities while improving on-task behaviors (Mattson & Pinkelman, 2020). By alleviating the
negative behaviors, PBIS can help keep struggling students to remain inside the classroom
instead of acting out as a form of escape to get away from the pressure of the rigorous general
education curriculum requirements (Bossaert et al., 2013). PBIS provides students with
incentives while promoting the desired behaviors in and out of the classroom (Freeman et al.,
2016). While students are actively engaged, disruptive behaviors are minimal for both students
with disabilities and their general education peers (Hannigan & Hannigan, 2020). Students with
disabilities that are not actively engaged in learning may believe they cannot do the same work
as their peers and act out to escape. PBIS is designed to motivate students to display the desired
behaviors while keeping students engaged in the classroom (Nocera et al., 2014). Disruptive

behaviors effect every student in the room, not just the disruptive student.

Problem Statement

A study by Gagnon, Barber, and Soyturk (2020), revealed a limitation in research
focusing on Title | or impoverished student populations. Studies have not evaluated specific
student populations within Title I school systems while following students through the PBIS
implementation process. Another study by Pas et al., showed an implication for future research
with student demographics associated with PBIS and student outcomes (2019). Limitations have
also been found between student demographics and student outcomes associated with PBIS
(Noltemeyer et al., 2019). Students with disabilities or students receiving special education
services are exhibiting the most problematic behaviors but yet they are not being specifically
targeted in the research for achievement evaluation effects from PBIS (Lassen et al., 2006;
Shuster et al, 2017; James et al., 2019). A study by Sugai and Horner (2020) specifically cite the

need to research the students within various ethnicity amongst students with disabilities (p.132).



26

Previous literature reviews have identified a limited number of research studies using the
TFI to measure fidelity (Algozzine et al., 2014). Evaluating the fidelity of PBIS using the TFI
helps administrators to determine the strengths and weaknesses of PBIS at the student levels and
with the school climate (Ryoo et al., 2018). School climate is based on the overall attitude of the
students regarding their safety and overall happiness in school (Ryoo et., 2018). Prior research
has found that PBIS positively effects student behaviors both in and out of the classroom by
decreasing the number of occurrences requiring in or out of school suspensions (Ainscow &
Messiou, 2018). However, research has not conclusively determined that PBIS has a positive
effect on student academic achievement (Gage et al., 2015; Houchens et al., 2017; Scott et al.,
2019). Another gap in the literature is that there have been few studies utilizing a longitudinal
design that expands over two years, the majority of studies focus on the first year and the last
year of the research study (Caldarella et al., 2011). The problem is that the literature has not fully
addressed the relationship between PBIS that is practiced with fidelity as measured by the TFI

and the academic outcomes of students with disabilities as assessed by the Georgia Milestones.

Purpose Statement

The purpose of this quantitative, causal-comparative research study is to gain an
understanding of the relationship between PBIS and student academic achievement amongst
students with disabilities in grades three through seven on the end-of-the-year high-stakes
assessment, the Georgia Milestones Assessment in the content areas of math and ELA.

The population of students was taken from two rural elementary/middle schools in South
Georgia. The student population was made up of from students from the six ethnic groups:
American Indian, Asian, Black or African American, Hispanic or Latino, Native Hawaiian or
Pacific Islander, and White (GOSA.ga.gov., 2021). The first elementary/middle school was the

treatment school and had been deemed a Title | school with every student receiving free and
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reduced lunch with a formal PBIS framework implemented during the 2015-2016 school year.
The second elementary/middle school was the control group and at the time of this research
study, a formal PBIS framework had not been implemented. This school system had similar
demographics to the treatment school and was also a Title | school with every student receiving
free and reduced lunch. There were two independent variables in this research study. The first
independent variable was the fidelity of PBIS implementation and practice. The greatest level of
implementation fidelity for elementary and middle school happens between two to four years
post implementation. A trend in the data should be seen as a gradual increase in student scores as
the fidelity of PBIS practice increases. The second independent variable was the students’
disability classification of cognitive or medical disabilities. The category of disabilities entails
how students process the information being taught, how the students’ long and short-term
memory affect the information, and even affects the students’ behaviors in and out of the
classroom. For the elementary/middle school falling under the expert category of PBIS practice,
the study evaluated the years of implementation of the PBIS framework from the year prior to
inception of PBIS through 2019. This allowed for a more thorough evaluation of the
implementation process of two to four years when implemented at the elementary/middle school
level (Flannery et al., 2014; Khoury et al., 2019. This also provided potential trends to emerge
7from the research data. The years of research included 2014-2019. The same time frame was
evaluated for the second elementary/middle school without a PBIS framework. Dependent
variables were the academic outcomes as defined using the scaled scores of achievements of
students with cognitive disabilities on the Georgia Milestones Assessment in the content areas of
math and ELA and the students with medical disabilities academic outcomes as defined using the

scaled scores on the Georgia Milestones in the content areas of math and ELA.
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Significance of the Study

This study is significant to the field of special education. Students with disabilities and
students receiving special education services are placed within the general education classroom
feeling overwhelmed with the rigor of the curriculum (Horner & Macaya, 2018). The increase in
discipline referrals of students with disabilities increases the amount of time spent out of the
classroom further increasing the achievement gap (Houchens et al., 2017). Special education
requires explicit and individualized instruction for students that follow their IEP, PBIS helps to
maintain support of the students’ individualized instruction by keeping students in the classroom
(Freeman et al., 2016). By researching the effects of PBIS on elementary/middle school students
receiving special education services, educators can gain an insight into what will help make these
students more successful (Ryoo et al., 2018). Gaining a better understanding into what makes
these students more responsive to their education can provide a greater impact on their academic
success (Simonsen et al., 2012).

This research is important to any school system or administration that have students with
disabilities. Students with disabilities are placed within the least restrictive environment which
typically is inside the general education classroom. These students display disruptive behavior as
an attempt to escape from the rigorous general education environment (Sideridis et al., 2016).
The PBIS framework was designed to decrease disruptive behaviors in the classroom while
increasing high-quality uninterrupted instruction. Students with disabilities do not respond to
environmental changes as easily as their general education peers. SWDs may not be interested in
the usual reward systems that are offered with PBIS. This study will determine if PBIS positively
effects students with disabilities receiving special education services and their academic

outcomes.
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Research Questions

RQL1: Is there a difference among ELA academic achievement outcomes among students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQ2: Is there a difference among math academic achievement outcomes of students with
cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQa3: Is there a difference among ELA academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, TBI) who attend schools that have implemented
PBIS with fidelity and among students with medical disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQ4: Is there a difference among math academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, TBI) who attend schools that have implemented
PBIS with fidelity and among students with medical disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones

Assessment?
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Definitions

. Autism Spectrum DisorderAutism spectrum disorder is a neurodevelopmental disorder
that is identified by deficits in social communication/interaction and restricted, repetitive
interests (O’Brien et al., 2019, p. 228).

Emotional Behavioral Disorde- Emotional behavioral disorder is an inability to learn
that cannot be explained by intellectual, sensory, or health factors. An inability to build or
maintain satisfactory interpersonal relationships with peers and teachers. A tendency to
develop physical symptoms or fears associated with personal or school problems
(O’Brien et al., 2019, p. 208).

Intellectual Disability— Intellectual disability is a disability characterized by significant
limitations both in intellectual functioning and adaptive behavior, which covers many
everyday social and practical skills. This disability originates before the age of 18
(O’Brien et al., 2019, p. 117).

Other Health Impairment Other health impairment is defined as limited strength,
vitality, or alertness due to chronic or acute health problems such as a heart condition,
tuberculosis, rheumatic fever, nephritis, asthma, sickle cell anemia, hemophilia, epilepsy,
lead poisoning, leukemia, or diabetes that adversely affects a child’s educational
performance (O’Brien et al., 2019, p. 310).

Significant Developmental DelayThe term refers to a delay in a child’s development in
adaptive behavior, cognition, communication, motor development or emotional
development to the extent that, if not provided with special intervention, the delay may
adversely affect a child’s educational performance in age-appropriate activities (Kirk et

al., 2015, p.80).
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Specific Learning Disability Specific learning disability is a disorder in one or more of
the basic psychological processes involved in understanding or in using language,
spoken, or written, that may manifest itself in the imperfect ability to listen, think, speak,
read, write, spell, or to do mathematical calculations. (O’Brien et al., 2019, p. 138).
Speech/Language ImpairmentA heterogeneous group of developmental and/or
acquired disorders and/or delays principally characterized by deficits and/or immaturities
in the use of spoken or written language for comprehension and/or production purposes
that may involve the form, content, and/or function of language in any combination
(O’Brien et al., 2019, p. 198).

Tiered Fidelity Inventory (THI- A validated SWPBIS fidelity of implementation
measure that assesses all three tiers of support. Tier 1. Universal SWPBIS features; Tier
2: Targeted SWPBIS features; and Tier 3: Intensive SWPBIS features (PBIS Tiered
Fidelity Inventory, 2019, p. 3 & 5).

Traumatic Brain Injury- An acquired injury to the brain caused by an external physical
force, resulting in total or partial functional disability or psychological impairments, or
both, that adversely affects a child’s educational performance. The term applies to open
or closed head injuries resulting in impairments in one or more areas, such as cognition;
language; memory; attention; reasoning; abstract thinking; judgment; problem-solving;
sensory, perceptual, and motor abilities; psychological behavior; physical functions;
information processing; and speech (O’Brien et al., 2019, p.306-307).

Visual Impairment- Visual impairment which, even with correction, interferes with
development or which adversely affects educational performance. Visual impairment

includes both partial sight and blindness (O’Brien et al., 2019, p. 283).
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CHAPTER TWO: LITERATURE REVIEW

Overview

The purpose of this literature review is to present the background, framework design, and
potential for student academic outcomes with the implementation of PBIS and to evaluate
whether a relationship exists between PBIS and student academic outcomes. Chapter two begins
with the theoretical framework. The PBIS framework has origins in Applied Behavior Theory
with roots from Thorndike’s Law of Effect and Skinner’s Operant Conditioning. A thorough
review of the literature relevant to school climate, students with disabilities, implementation of
PBIS, student academic outcomes, and testing in the areas of reading and math with
accommodations and includes a synthesis of the key findings from related literature and a

discussion of the gap in the body of knowledge. The chapter ends with a summary.

Theoretical Framework

PBIS was designed to meet the needs of students with disabilities exhibiting negative,
disruptive behaviors both in and out of the classroom. The framework has its roots deeply
embedded within the principles of behaviorism. The premise of PBIS is based off of an
individual’s stimulus-response from the environment. Theories from Watson, Thorndike, and
Skinner helped shape the modern day PBIS framework.
Behaviorism to Applied Behavior Analysis

Behavioral theory states that the learner participates in a stimulus and its response from
the environment (Burhanuddin, 2021). Simply put, the environment creates the behavior.
Behavior theory has its roots in the works of the Russian physiologist, Ivan Pavlov (Knight,
2006). Pavlov focused his research on the “study of reflex reaction” (Knight, 2006, p. 134). This
study of reflex reaction was initiated by Pavlov’s realization that the dogs would begin to drool

at the sight of the people wearing lab coats that would bring them food (Cambiaghi & Sacchetti,
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2015). Pavlov’s work with dogs led him to a second realization that animals could be
conditioned or trained to respond to an external stimulus (Knight, 2006).

John B. Watson further explored Pavlov’s research by conducting the “Little Albert”
study (Powell & Schmaltz, 2021). This study proposed that infants could be conditioned to have
a fear that was not innate in nature but that could be classically conditioned (Powell & Schmaltz,
2021). Watson presented Little Albert with a variety of furry animals and over time he began to
show a rat that was then accompanied by a loud noise designed to scare the infant (Powell&
Schmaltz, 2021). After several weeks of training, the infant associated fear with the sight of the
rat (Powell & Schmaltz, 2021). Watson understood that the environment is the principal stimulus
of behavior (Knight, 2006). Behavior is a direct result of the stimulus-response (S-R)
relationship (Moore, 2017). The argument by Watson was simple, a stimulus will elicit a given
response whether observable or not observable (Moore, 2017). The stimulus or antecedent event
elicits the behavioral response (Moore, 2017). The responses can be replicated based on the
stimulus (Moore, 2017). Watson further postulated that positive reinforcements for students
could shape their behaviors and with the correct positive reinforcement, the elicited behavior
would be replicated (Burhanuddin, 2021).

Behavior theory requires that the educator learn the “laws of behavior” and apply these
laws to their students by utilizing applied behavioral analysis (ABA) (Knight, 2006, p. 135).
Skinner’s movement away from S-R bonds led to development of the three laws of behavior
(Baum, 2018). The first law of behavior is the law of allocation. The law of allocation introduced
the concept of reinforcer rates for behaviors (Baum, 2018, p. 240). The second law of behavior is
the law of induction (Baum, 2018). This law looks at items induced to elicit a specific behavior
similar to S-R bonds (Baum, 2018). Inducers can be any item of interest from food to something

more tangible to the individual. The final law of behavior is the law of covariance which is
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grounded in Pavlovian thinking in that behavior is a response to a motivating factor (Baum,
2018, p. 242).

The cofounder of ABA, Todd Risley, is also a cofounder of PBIS (Dunlap, 2006; Dunlap,
et al., 2008). ABA has been a strong influence for the PBIS framework and has numerous
features associated with PBIS (Johnston et al., 2006). PBIS creators were driven to design
procedures to elicit the necessary changes to eliminate disruptive behaviors (Dunlap et al., 2008).
According to Todd Risley, “PBIS is viewed as an opportunity to build upon the ABA tradition
by incorporating concepts and strategies from a variety of sources to address issues and problems
whose resolution would further enhance our pragmatic impact on society” (Dunlap et al., 2008,
p. 686). PBIS mimics ABA with its interventional practices and with the use of reinforcements
over consequences (Dunlap, 2006). PBIS utilizes the tenets of ABA by creating an emphasis on
the use interventions of antecedents, modeling of the desired behaviors, and providing attractive
reinforcements for exhibiting the desired behaviors (Putnam & Kincaid, 2015, p. 90).

The PBIS framework considers the individuality of students while providing
comprehensive interventions that are aligned with ABA (Carr & Sidener, 2002). PBIS has taken
the concept of teaching students to make lifestyle changes and to make changes in the
environment to elicit desired behaviors (Hawken & O’Neil, 2006). PBIS is a real-world
application of behavioral theory that demonstrates that systems do not behave, it is the people
that behave (Horner & Sugai, 2015, p. 82). PBIS is indoctrinated with many of the tenets of
applied behavior analysis, PBIS is applied, focuses on modifying behavior, is analytical, and is
capable of producing generalized outcomes (Putnam & Kincaid, 2015, p. 88). Horner and Sugai
(2015) stated that, PBIS is implemented at a level of social importance and is an example of
applied behavior analysis just without the FBA (p. 80). PBIS encompasses some of the important

features of ABA. Features such as “functional analysis, multicomponent interventions,
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manipulation of ecological and setting events, antecedent manipulations, and teaching adaptive
behaviors” have been noted to be accepted features in ABA (Johnston et al., 2006, p. 53).

Two main concepts of ABA incorporated into the PBIS framework are intervention and
prevention (Horner & Sugai, 2015). This concept of intervention and prevention mimics ABA by
utilizing the least to most approach to their three-tiered interventions (Loukus, 2015). The three
tiers of intervention begin with tier 1 (Muscott et al., 2008). Tier 1 is the universal or primary
level of implementation and encompasses 80% to 90% of the student population (Horner &
Sugai, 2015). The goal of tier 1 interventions is to promote positive interactions between students
and teachers while teaching expected behaviors (Muscott et al., 2008). Tier 2 or secondary
interventions involves 10-15% of the student population who will benefit from additional support
(Horner & Sugai, 2015). Students receiving tier 2 support are identified from office discipline
referrals (ODRs) (Bruhn & McDaniel, 2021). This small group of students will participate in
interventions that are readily available and accessible and involve reteaching of the expected
behaviors and expectations (Bruhn & McDaniel, 2021). The tertiary or intensive level of support
is Tier 3. This is for 5% or less of the student population (Horner & Sugai, 2015). Tier 3
incorporates individualized interventions based on the individual needs of the student based on
the results from a functional behavioral analysis (FBA) (Lane et al., 2008). All of the
interventions are focused on the environment and how to manipulate the environment and not to
change the student (Carr & Sidener, 2002).

Further investigation into the elements of ABA do show the existence within the PBIS
framework, however, PBIS lacks the initial individual functional behavioral analysis (FBA) that
is typically found within the ABA (Critchfield, 2015). The lack of the individual functional
approach to behavior goes against the baerwolfrisleyingconcept corresponding to Bauer et al.,

“criteria are good, while practices that do not are bad” (Critchfield, 2015, p. 99). Loukus (2015),



36

stated that PBIS is self-centered and focuses on prevention science which does not fully meet the
standards of ABA (p. 97).
The Law of Effect

Behavioral theorist, E. L. Thorndike transformed the science of teaching into that of a
more industrial form of management. Thorndike determined that every educational process could
be standardized and these processes would be based on proven scientific methods (Tomlinson,
2006). While working with animals, E. L. Thorndike realized that behavior was brought about by
a cause and an effect relationship (Thorndike, 1911). In other words, “behavior in life is often
related to the choice between the two most important alternatives” (Navakatikyan, 2013, p. 222).
Similar to Watson, Thorndike evaluated the responses to stimuli but he felt that the responses
were based off of neural connections between the antecedent and the response (Moore, 2017, p.
30). According to Thorndike, “of several responses made to the same situation, those which are
accompanied or closely followed by satisfaction to the animal will, other things being equal, be
more firmly connected with the situation, so that, when it recurs, they will be more likely to
occur...” (1911, p. 244; Nevin 1999, p. 447).

By using this idea that a person’s environment can control their behavior and that
behavior can be changed with a desired stimulus helped to shape modern day PBIS (Donahoe,
1999). Tomlinson (2006) postulated that the work of Thorndike shaped modern day architectural
frameworks of school systems much to the chagrin of Dewey who felt Thorndike dehumanized
education. However, behaviors exhibited in and out of the classrooms are related to students
making the choice between two options or alternatives (Navakatikyan, 2013).

The premise of the Law of Effect states that an environmental situation elicits a multitude
of responses, a particular response may be followed by satisfaction (Nevin, 1999, p. 447). Nevin

continues that some reinforcers became debased during the process requiring new reinforcers to
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provide the stimulus needed to elicit the desired behavior (1999). Thorndike believed that the
brain and all of its neural connections or sensations predispose a person to exhibit a particular
emotion that was dependent on a situation (Tomlinson, 2006). This belief bore the Law of Effect,
which states that if the result is satisfactory, the behavior will continue and for results that are
less than satisfactory the unacceptable behavior will continue. Simply put actions or behaviors
that lead to reinforcement that are pleasing to the individual will be repeated more frequently
than less pleasing reinforcements (Athalye et al., 2018, p. 1024). Thorndike postulated that
teachers should utilize positive reinforcement to elicit the desired behavioral responses from their
students and to deliver a negative consequence for negative behaviors (Cooper-Twamley & Null,
2009, p. 195). A student will be more inclined to deliver the desired behavior with practice
(Cooper-Twamley & Null, 2009). This tenet is seen throughout the PBIS framework (Horner &
Sugai, 2015).

A study in 2018 by Athalye et al., evaluated the effects of dopamine responses on
behavior. Researchers studied mice for four days evaluating the effects of reinforcers distributed
for the expected or required behaviors. Results of the study determined that when given an
appropriate reinforcer, the mice exhibited the desired behavior while receiving a spike injection
of dopamine from the midbrain (Athalye et al., 2018). This concept leads to further inquiries into
whether self-stimulated release of dopamine could further propel the desire to exhibit expected
behaviors. Students purposely exhibiting the desired behaviors to receive a burst of dopamine
would increase the amount of exposure to high-quality learning and increase student
achievement outcomes (Athalye et al., 2018). This increase in high-quality instruction is the end
goal of PBIS. By providing desired rewards to elicit the dopamine response would decrease

disruptive behaviors while increasing high-quality instruction.
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Related Literature

Each passing piece of legislation causes school systems to face many obstacles
throughout each school year. School systems are graded based on school climate ratings. These
ratings have become a way to measure how safe students, faculty, and staff feel while in school
as well as the levels of learning students feel they are receiving. Students with disabilities are
receiving at least 80% of their learning within the general education classroom which is often
causing disruption in high-quality instruction due to disruptive behaviors. These same students
are required to meet the same high-stakes testing requirements as their general education peers
while receiving minimal accommodations to “level the playing field”.
Operant Conditioning

The most “influential behaviorist has been B. F. Skinner” (Knight, 2006, p. 134).
Skinner’s philosophy of behavioral psychology was influenced by behaviorists Betrand Russell,
John Watson, and Ivan Pavlov (Moore, 2017, p. 26). Similar to Watson, Skinner believed that
behavior was directly related to the environment and how the environment affects the individual
(Moore, 2017, p. 27). Effectively agreeing with the S-R reaction of individuals to their respective
environment. Skinner’s work in behavior theory resulted in the infamous theory of operant
conditioning (Knight, 2006). In contrast to Watson, Skinner focused on contingencies and
consequences rather than solely on antecedents and the resulting responses (Moore, 2017).
Skinner’s work with rats, pigeons, and eventually monkeys was based on rewards and
punishments to achieve the desired response or behavior (Skinner, 1965).

Operant conditioning was born thirty years after E. L. Thorndike’s law of effect and was
equally provocative (Lattal, 1998). The theory of operant conditioning is based on Thorndike’s
Law of Effect (Kazepides, 1976). Skinner took the concept of conditioning a step farther by

realizing that weaker responses or behaviors will eventually disappear without the appropriate
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reinforcers (Skinner, 1965). Skinner theorized that stimuli would reinforce behavior when it is
pleasant or appealing to the individual and not all stimuli will result in change as it is not
desirable to particular individuals (Lattal, 1998, p. 332).

In education, the student adjusts to the environment, not the environment adjusting to the
student (Skinner, 1981). Skinner theorized that stimuli from the environment affected the student
and generates a behavioral response to the environmental stimuli (Skinner, 1981). The premise is
that any given stimuli, at any moment, can affect a person’s behavior (Schlinger, 2021). Changes
in the classroom environment can elicit a behavioral response. This concept is especially true for
the students with disabilities inside the general education classroom. “Education is the
establishing of behavior which will be of advantage to the individual and to others at some future
time” (Kazepides, 1976, p. 55). By applying the proper reinforcer, student behavior can be
adjusted by applying the correct reinforcer to elicit the desired behavior. The more desired the
reinforcer, the faster the desired behavior will be presented (Skinner, 1981).

A study by Eaton et al., (2017), took the idea of operant conditioning and combined it
with the Law of Effect’s neural stimuli release. Monkeys performed tasks by being rewarded
with food (Eaton et al., 2017). The research monkeys exhibited similar behavior to Thorndike’s
test subjects; quicker response time to the desired behavior to elicit a dopamine stimulus release
from the midbrain. Subjects also showed weaker responses associated with undesirable behavior
that eventually faded away all together. For PBIS standards, this correlates to a withdrawal of
negative disruptive behaviors in the classroom.

Geir Overskeid (2018), took the theory of operant conditioning a step further by
researching the role of the environment on the learner. Overskeid thought that the environment
could be the cause of the negative behaviors (2018, p. 1). Like Skinner, Overskeid thought that

real life events can be the direct cause of behavior. “Human behavior is, after all, continuously
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being affected by operant conditioning, which is, of course, what we call the process by which
consequences modify behavior” (2018, p. 1). Behavior can be influenced, thereby educators can
make predictions on what rewards will elicit the desired behaviors. Educators can elicit the
desired behavior by using the token reward system that is used within the PBIS framework that
was modeled after operant conditioning. Tokens can be used as an intervention to improve
behaviors for students with disabilities (Mattson & Pinkelman, 2020). Tokens with the most
value to the individual student will elicit the desired behavioral response at a faster rate (Mattson
& Pinkelman, 2020).

A study by Luczynski and Hanley (2010), evaluated the effects of reinforcers on children
with intellectual disabilities. The study compared the effects of contingent reinforcement, reward
for a specific behavior over noncontingent reinforcement, reward that is not for a specific
behavior (p. 397). Results showed that the children with intellectual disabilities when completing
academic work, did not prefer timed reinforcers and chose to complete the work without any
necessary reinforcement (Luczynski & Hanley, 2010, p. 406). Students preferred to receive the
reinforcer on a more fixed schedule when the reinforcer was favored than on a non-fixed
schedule (Luczynski & Hanley, 2010, p. 408).

Another study by Ward-Horner et al., evaluated concurrent-operants and concurrent-
chains of reinforcements (2014). The authors replicated a previous study by Fienup et al., in
2011, looking at the distribution of reinforcers after the given responses (Ward-Horner et al.,
2014, p. 627). Both studies found that academic responses can be influenced by reinforcer
preferences (Fienup et al., 2011; Ward-Horner et al., 2014). This directly applies to PBIS, in that
teachers can influence student learning with the application of preferential reinforcers (Ward-

Horner et al., 2014). By applying the proper reinforcer, educators can elicit the desired behaviors
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inside the classroom leading to more high-quality, uninterrupted instruction, thereby increasing
student academic outcomes (Horner & Sugai, 2015).

A token system is another example of operant conditioning being utilized within the
PBIS framework. Tokens are a common illustration of interventions that teachers use to elicit the
desired behavior and academic outcomes (Mattson & Pinkelman, 2020). Tokens can range from
praise to tangible items of interest or desire (Mattson & Pinkelman, 2020). Group contingencies
are another form of reward used to elicit the desired outcomes for students with and without
disabilities (Mattson & Pinkelman, 2020). By grouping students together, the desired behavior
can be accomplished easily by student modeling (Mattson & Pinkelman, 2020).

PBIS

High-quality education is the goal of school systems nationwide. School systems are
evaluated based on school climate scores which are directly related to student behavior and
academic performance (La Salle et al., 2018). To help school systems achieve higher school
climate scores, schools are adopting School-Wide Positive Behavioral Interventions & Supports
(SW-PBIS) as a way of increasing student outcomes and decrease negative behaviors (Freeman
etal., 2016, p. 41).

School administrators are reporting an increase in the number of office referrals for class
disruptions, off-task activities, and disrespect since the reauthorization of IDEA and the
participation of students with disabilities in the general education curriculum. In 2016, Sideridis
et al., analyzed the motivation of students with disabilities compared to their general education
peers. Students with disabilities (SWDs) showed a lack of motivation in the general education
classroom resulting in negative behaviors. These behaviors are an attempt to avoid or escape
instruction that is outside of their instructional levels. This negative behavior directly impacts

overall student success, especially in the content areas of reading and math, these areas are the
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foundational building blocks to all educational content areas. Reading and math are the cognitive
areas where students with disabilities experience their learning deficits.
School Climate

School climate is the whole school approach to safety and learning (Horner & Macaya,
2018). School climate can be described as everything “that we do in education, including
curriculum, instruction, administration, and assessment” (Friend et al., 2017, p. 426). School
climate has gained momentum as a key factor in evaluating how well a school system performs
(Elrod et al., 2021, p. 377). Since the passage of ESSA, federal guidelines have attempted to
move from evaluating school performance ratings based solely on high-stakes test scores and
moving the focus towards positive school climate ratings (Elrod et al., 2017, p. 377). Climate is
the whole school values as viewed by the students and all of the staff (Petrasek et al., 2021).
Student and faculty trust in the administrators go along way with increasing and maintaining
positive school climates (Tschannen-Moran & Gareis, 2015). According to Friend, Smith,
Caruthers, and Reno, a positive school climate positive affects student behaviors and student
academic outcomes (2017, p. 426). Successful school systems improving school climate have
been linked to improved student behavior (Gage et., 2016). Trusting in administration can lead to
greater buy-in and implementation practices of the PBIS framework. PBIS implemented with
fidelity is associated with school climate scores that are positive in nature (Gage et al., 2015). In
fact, “research has emphasized positive effects of a healthy school climate on student outcomes.
School climate has been shown to influence grade point average, standardized test scores...”
(Caldarella et al., 2011, p. 1). Students warrant the right to be in a school environment that is safe
and is beneficial towards their academic and social learning (Hannigan & Hannigan, 2020).
Research has shown that students with a positive perception of school climate exhibit less

disruptive or deviant behavior (Gage et al., 2016, p 494). Similarly, to Watson’s S-R theory, a
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positive school climate results in positive behaviors in middle school students (Gage et al.,
2016).

To be successful and increase overall school climate scores, approximately 26,000
schools across the nation have begun the implementation process of the PBIS framework (Center
on Positive Behavioral Interventions & Supports, 2017). Providing a positive learning
environment with a fixed schedule or routine, aids in creating a positive school climate where
teachers and students can be successful (Bruhn et al., 2017). Schools with higher school climate
scores often have increased student academic outcomes (LaSalle et al., 2018). School climate
ratings include how students, parents, and teachers view the safety, cleanliness, teaching of the
curriculum, and overall well-being of their individual school (LaSalle et al., 2018).

One of the objectives of PBIS is to create a positive school climate (James et al., 2018). A
study disbursed to Georgia elementary schools’ students, staff, and parents, revealed results that
schools linked with PBIS showed increased results in the area of rules for behaviors (James et
al., 2018). Increasing rules for behaviors and teaching expected behaviors within Tier 1
interventions fosters a positive school climate (Estrapala et al., 2020). A second objective of
PBIS is to help to create a positive environment that fosters academic learning, this is also done
through a positive school climate. “Schools are expected to create positive school climates to
increase the social well-being and academic performance of all students, preparing them to
become successful adult contributors to a broader, caring community” (LaSalle et al., 2018, p.
383). This concept includes the students with disabilities. School systems with a positive school
climate results in safer schools, motivated students and faculty, improved student academic and

behavioral outcomes, and overall, more meaningful interactions (Brandt et al., 2014).
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Students with Disabilities

Students with disabilities represent over 12% of the student population of public schools
across the nation (LaSalle et al., 2018). Within the 12% of students with disabilities, students
receiving services under the diagnosis of SLD and OHI struggle to meet the requirements in the
general education curriculum (Mattson & Pinkelman, 2020). The disability category of learning
disability accounts for 44.6% of students receiving special education services and comprises the
largest group of students receiving special education services (Algozzine et al., 2012, p. 7;
Lemons et al., 2018).

Students qualify for special education services based upon results from
psychoeducational testing that is performed by either the student’s physician or the school
psychologist. Eligibility is based on guidelines provided by federal legislation (Frey, 2019).
IDEA provides criteria for each disability category without any definitive federal mandates for
requirements for testing procedures for these students (Frey, 2019).

Students with disabilities exhibit difficulties in the areas of reading and writing which
also impacts the ability to perform basic math calculations leading to ineptitude with social
competencies (Algozzine et al., 2012, p. 8). It is estimated that between 91-97% of students
diagnosed as having a learning disability perform in the below proficient category on high stakes
assessment (Lemons et al., 2018, p. 132). The average achievement gap between SWDs and their
general education peers is 38% on the ELA and math portions of the end-of-the-year high-stakes
assessments (Hurwitz et al., 2020, p. 579). Students with disabilities are a minimum of one to
two years below their grade level compared to their general education peers in the content areas
of reading and math (Algozzine et al., 2012).

Under IDEA, there are twelve to thirteen disability categories for special education

services: learning disabilities (LD), intellectual disabilities (ID), Autism (ASD), other health
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impairments (OHI), visual impairments (V1), speech impairments (SI), emotional behavioral
disorders (EBD), traumatic brain injury (TBI), hearing impairments (HI), deaf/blindness,
multiple disabilities, significant developmental delays (SDD), and orthopedic impairments (Wei
et al., 2013, p. 156). These disabilities can be further divided into two disability categories:
cognitive and medical disabilities. Cognitive disabilities include SLD, ASD, ID, and medical
disabilities categories include OHI, VI/SI, EBD, SDD, and TBI. Each disability category has its
own unigue symptoms or characteristics and testing criteria for diagnosis.

The area of cognitive disabilities or learning disabilities goes back to the 1800s (Sleeter,
1986). Learning disabilities is a category that is diagnosed by psychologists or neurologists based
on a student’s difficulty in the area reading or in language acquisition (Sleeter, 1986). Learning
disability refers to students who “have a significantly reduced ability to understand new or
complex information, to learn new skills and a reduced ability to cope independently...” (Cluley,
2018, p. 25). 1Q scores range from 52-69 for mild intellectual disabilities, 36-51 for moderate
intellectual disabilities, 20-35 for severe disabilities, and below 19 is profound (Overton, 2016).
An average 1Q range is 90-110 (Overton, 2016).

Students with disabilities often experience an ineptitude for literacy (Sleeter, 1986). This
ineptitude is further exasperated throughout every content area within the general education
curriculum. Students with learning disabilities often do not feel they are valued and struggle to
maintain meaningful relationships with their peers (McKenzie et al., 2018). This segregation
between students with disabilities and their general education peers has led to the governmental
push for students to receive 80% or more of their education within the general education
classroom. Research has shown that students with significant cognitive deficits exhibit positive
academic and social outcomes in the general education classroom (Thompson et al., 2018). A

positive school environment leads students with intellectual disabilities to experience more
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meaningful interactions, feel safer, and experience an increase in academic outcomes (McKenzie
et al., 2018). PBIS motivates and reinforces positive classroom behaviors allowing for teachers
to provide high quality instruction with limited interruptions (Mamta et al., 2020).

One in 54 children have been diagnosed with Autism (Nathanson & Rispoli, 2021). In
the category of Autism Spectrum Disorder (ASD), there has been an increase of 1.7% in 2018 in
children diagnosed on the Autism spectrum (Young et al., 2019, p. 4867). There are now
approximately 10% of special education students diagnosed with ASD (Nathanson & Rispoli,
2021). Students diagnosed with ASD show signs or symptoms of severe anxiety, phobias, social
impairments, excessive worry, or other behavioral disorders (Nathanson & Rispoli, 2021). This
combination of symptoms leads to lower academic outcomes, psychiatric needs or supports, and
issues with internalization and externalization of mental health related issues (Nathanson &
Rispoli, 2021).

Studies involving students with Autism show that these students experience growth in
math at a slower rate compared to students in other disability categories (Wei et al., 2013).
Students diagnosed as being on the Autism spectrum receive support based on three levels of
support similar to the Rtl process and to the PBIS framework (Shogren et al., 2017). Level 1
support is the universal supportive level (Shogren et al., 2017). Level 2 is a more intensive level
of individualized support and level 3 is highly intensive support (Shogren et al., 2017). This
increase in students with disabilities being served inside the general education classroom as
increased negative behavior resulting in disruptions in the high-quality instruction provided by
educators which further results in a negative progression of student academic achievement.

The medical disabilities category is a growing category of disabilities. It is estimated that
5 to 7% of school aged children meet the criteria for the Other Health Impairment (OHI)

category of disability by having Attention-deficit/hyperactivity disorder (ADHD) (Gaastra et al.,
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2016). Simply put, every general education classroom contains one student that has been
diagnosed with ADHD (Gaastra et al., 2016). In order to have a diagnosis of ADHD, there are
eighteen symptoms related to inattention: inattention, impulsiveness, and overactivity are the top
three symptoms of ADHD (Lovett, 2010).

Students diagnosed with EBD or ED “experience negative school outcomes marked by
poor academic performance and underachievement” and are found across every grade level and
across all content areas (Temple-Harvey & Vannest, 2012, p. 226). These and other students with
disabilities are exhibiting an increase in disruptive behaviors inside the inclusive general
education classroom as a form of escape or avoidance from the rigorous general education
curriculum (Jones & Jones, 2016; Horner & Macaya, 2018; Pas et al., 2019). Research has found
that students diagnosed with EBD have the lowest grades of any group of students with
disabilities (Lewis & Sugai, 1999). Students diagnosed with EBD that have been suspended in
school, have a 23% chance of not graduating high school compared to the general education
peers and other students with disabilities that have not experienced suspension from school
(Lewis et al., 2017, p. 2). In fact, one student characterized with EBD that drops out of school
can cost society over $11 billion in lost tax revenue and loss of productivity (Lewis et al., 2017,
p. 3). School systems that reduce the rate of in or out-of-school suspensions by 1% could
potentially benefit society by $2.2 billion (Lewis et al., 2017, p. 3).

Early intervention and prevention will be necessary to decrease disruptive behaviors
while simultaneously increasing student academic outcomes (Lewis et al., 2017). By creating a
more positive learning environment teachers will be more efficient with providing explicit, high-
quality instruction. PBIS provides an organizational strategy to support teachers and
administrators to implement tier 1to all students (Lewis et al., 2017). For EBD students this is

especially important to decrease the rate of in and out-of-school suspensions. School
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administrators will need to work closely with educators to combine PBIS with the students’ BIP
to create reinforcers that are preferential to these students (Lewis & Sugai, 1999). Teachers will
begin by delivering the rewards more frequently to elicit the desired response then begin to
decrease the reward as the desired behavior continues automatically for the students (Lewis &
Sugai, 1999). Teachers will use the curriculum provided by PBIS to teach the desired behaviors
and expectations both in and out of the classroom (Lewis & Sugai, 1999).

Traumatic brain injury (TBI) is a growing category of disability. Recent reports estimate
812,000 children experience TBI-related emergencies (Harvey et al., 2020, p. 839). TBI can
result in some form of brain damage that may not be seen immediately. This brain damage
affects cognitive functioning, attention, and memory functions (Harvey et al., 2020). PBIS can
offer interventions to help students with TBI to improve their attention and thereby memory
functions by participating in the repetitive lesson plans and receiving preferential rewards
(Harvey et al., 2020). By implementing PBIS with fidelity, students with disabilities can achieve
academic goals and improve in behavior and in academic outcomes (Algozzine et al., 2012).

In the area of hearing impairment or loss, students are often exhibiting reading levels
lower than their general education peers (Kirk et al., 2015). It has been shown that students
diagnosed as deaf or hearing-impaired graduate reading at only a third grade Lexile reading level
(Smith & Allman, 2020). These students lack the decoding skills necessary to achieve the same
reading levels as their peers (Kirk et al., 2015). Approximately 52% of students classified as
having a hearing impairment were being served inside the general education classroom while
receiving speech services (Kirk et al., 2015, p. 371).

Visual impairments maybe near-point or far-point (Kirk et al., 2015). Research has
shown that students with visual impairments reached developmental milestones that were

delayed when compared to their general education peers (Kirk et al., 2015, p. 391). It has been
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shown that 62% of visually impaired students also had an additional learning disability as a
secondary disability category (Kirk et al., 2015, p. 391). This visual impairment negatively
impacts a child’s ability to learn and may inhibit their cognitive development resulting in a

learning disability (Kirk et al., 2015).

High-Stakes Assessments

Administration of end-of-the-year high-stakes assessments has plagued school systems
since the passing of NCLB where the federal government required schools to track academic
outcomes of students through achievement testing (Hurwitz et al., 2020, p. 578). School systems
are scored or graded on how well their students perform on these high-stakes assessments.
Student performance is expected to increase with PBIS that is practiced with fidelity. PBIS helps
to decrease the disruptive behaviors in the classroom allowing educators to deliver high-quality
instruction to students. Scoring of the high-stakes assessments involves dividing the student
population into subgroups to determine which areas need improvement and they are also
analyzed to determine how each subgroup performs in the content areas of reading and math.
Students with disabilities are provided with standardized or conditional accommodations to
better level the playing field while taking the high-stakes assessments in the content areas of
reading and math.
Testing Students with Disabilities

Testing students with disabilities can be problematic for educators. Different students test
differently and students with disabilities are no different. Each disability category offers
challenges in the content areas of ELA and math both in the classroom and on high-stakes
assessments.

Standardized assessments offer educators the ability to compare students across various

groupings such as grade level, gender, and even disability (Milner, 2012). High-stakes
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assessments are also another way to assess learning and student access to the general education
curriculum (Gilmour et al., 2019). For school systems to receive federal funding, systems must
show that every subgroup of students must show growth or progress toward bridging the learning
achievement gap between subgroups (Gilmour et al., 2019). Unfortunately, data is showing that
students with disabilities are not closing the learning achievement gaps as expected with large
mean scoring differences (Gilmour et al., 2019). Disparities between the subgroups come from
students being reported in multiple subgroups and various student disability categories (Gilmour
etal., 2019).

Reading

Reading is the most important content area for students with and without disabilities to
master. Reading affects students across all content areas, including mathematics (Akcamente et
al., 2018). It has been shown that students with disabilities underperform in the area of ELA by
1.17 standard deviation or a minimum of three grade levels below their general education peers
(Gilmour et al., 2019, p. 329). Research is showing that the achievement gap in reading for
students with disabilities is widening across the grade levels (Schulte et al., 2016).

Reading is not just about reading. Reading is broken down into smaller components such
as, phonological awareness, word decoding, semantics, and language comprehension (Schulte et
al., 2016). Missing one piece of the reading puzzle can translate into deficits in many other areas
of learning (Smith & Allman, 2018). Reading difficulties for students with disabilities can fall
into one of two categories, comprehension and word identification (Schulte et al., 2016, p. 926).
Each of these difficulties is further magnified by a deficit with working memory (Dekker et al.,
2016). Research has shown that studies that have been identified as having a learning disability
or as having a speech/language impairment as early as in kindergarten tend to have a lower

reading level when compared to their general education peers (Gilmour et al., 2019). Students
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with speech and language disabilities fall even further behind students in other disability
categories as students’ progress in school (Schulte et al., 2016). By the fifth grade, these reading
deficiencies are persistent with minimal closing of the achievement gap (Gilmour et al., 2019). A
study by Shin and McMaster (2019), found that oral reading fluency was a key indicator of
reading deficits in students both with and without disabilities. These reading deficits are
especially persistent when assessing scores on high-stakes assessments.
Math

Under IDEA, students documented and substantial difficulties in math are eligible to
receive special education services under the category of learning disabilities (Hon et al., 2020). It
is estimated that between 5 and 8% of students meet this requirement (Hon et al., 2020, p. 170).
Students experiencing difficulties in math often have deficits with long-term memory while other
students exhibit difficulties due to executive functioning issues and working memory (Wei et al.,
2013; Dekker et al., 2016). Co-morbidities of students with difficulty in math are intellectual
disabilities, TBI, hearing or vision impairment, and reading disabilities (Wei et al., 2013, p. 155).

Research studies have shown that 84% of students in the category of intellectual
disabilities and 22% of speech impairment students have difficulty in math (Wei et al., 2013, p.
155). Students falling into the mild intellectual disability category has the lowest math growth
compared to students across other disability categories (Dekker et al., 2016). In 2017, 16% of
fourth grade general education students scored below basic in math on a statewide high-stakes
assessment, while 51% of fourth grade students with disabilities scored below basic on the same
assessment (Hott et al., 2020, p. 170). For eighth grade students the numbers went up to 25% and

69% respectively (Hott et al., 2020).
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Testing Accommodations

In order to “level the playing field” special educators create a list of individualized
accommaodations specific to each student with disability (Sireci et al., 2005). These
accommodations are laid out in the student’s IEP and are designed to help students show what
they have learned in the classroom. Testing accommodations all students with disabilities to
showcase their knowledge by altering particular areas of the test that are unimportant that do not
alter the test itself (Cox et al., 2006; Lovett, 2014). These accommaodations aid in making the
high-stakes assessments fairer for students with disabilities (Sireci et al., 2005). Research has
shown that accommodations positively impact students with disabilities by increasing
participation rates on high-stakes assessments and producing higher test scores (Cox et al., 2006,
p. 347).

Standardized assessments have limited accommodations for students with disabilities.
There are two categories of accommodations, standard and conditional. Standard
accommodations are designed to provide a student access to the test or assessment without
altering what the assessment is designed to measure (End-of-Grade Interpretive Guide, 2021).
Standard accommodations are accommodations that any student with disability is able to receive
as long as it can be shown they have been in use for the entire school year and is beneficial to the
student (Lovett, 2014). Accommodations are further broken down into presentation, response,
time or scheduling, and setting. These accommaodations cannot change the test, but offer students
a chance to showcase their knowledge (Cox et al., 2006; Lovett, 2014). Standard
accommodations include extra time, small group setting, and oral reading of test questions
(Sireci et al., 2005; Lovett, 2014). Conditional accommodations provide the same access to the
assessment as standard accommodations; however, these accommodations are for the more

severe disabilities without which the student would not be able to participate in the assessment
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(End-of-Grade Interpretative Guide, 2021). Conditional accommodations include oral reading of
passages or an alternate format of the test to be administered. Conditional accommodations must
have a documentation of need for the specific accommodation (Lovett, 2014).

Testing accommodations are granted by federal legislation beginning with IDEA of 1997
and was reauthorized with the ADA Amendments Act (ADAAA) of 2009 (Cox et al., 2006;
Lovett, 2014). These testing accommaodations are designed to not affect the validity of the high-
stakes assessment being administered but to increase student participation on the assessments
(Cox et al., 2006; Lovett, 2010). NCLB further deemed the use of testing accommodations as
necessary for students receiving special education services whenever they are required (Lovett,
2010). Studies have shown that the use of the extended time accommodation does not affect the
validity of the end-of-the-year high stakes assessment (Lovett, 2010, p. 616). Literature has
proven that for students with ADHD or other learning disability, the use of extended time did not
alter the structure of the high stakes assessment (Lovett, 2010, p. 619).

Accommaodations are created to meet the need of the individualized student are not based
on a disability diagnosis (Lovett, 2014). Students that have a hearing or vision impairment would
not benefit from the same accommodations as a student in the OHI or learning disability
category. Students diagnosed with ADHD or in the OHI disability category, would be better
suited to be tested in a small group setting rather than with in big classroom with his peers to
minimize distractions (Lovett, 2014). Students with cognitive disabilities, would be better suited
to have accommodations such as extended time, oral reading of the test questions, and small
group setting (Lovett, 2014). These accommodations provide students with disabilities to have a

more valid test score when used properly (Lovett, 2014).
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Implementation of PBIS

Positive behavior support (PBS) first emerged in the 80’s to enhance the lifestyles of
individuals with severe cognitive disabilities residing in restricted or isolated settings (Kincaid et
al., 2016, p. 69). It was not until the early 1990’s that PBS generated attention from school
systems as a better approach to behavior modifications. PBS gained momentum with the initial
passage of IDEA in 1996 by containing the words positive behavior interventions and supports
within the legislation thus shifting PBS to PBIS (Sugai & Horner, 2020, p. 120). It was not until
the reauthorization of IDEA in 2004 that the words positive behavior interventions and supports
were used more frequently (Sugai & Horner, 2020). Over 26,000 schools across the nation and
21 countries have implemented the PBIS framework since the mandate for PBIS within the 1997
IDEA legislation (Landers et al., 2012, p. 1; Horner & Macaya, 2018, p. 673).

PBIS was designed to negate the need for corporal punishment or other aversive
punishment (Sugai & Horner, 2020, p. 121). By incorporating concepts of ABA with the
promotion of positive behavior, the framework of PBIS was adopted into the field of education.
Schoolwide PBIS is a framework to prevent problematic behavior by teaching students’
appropriate social skills (Childs et al., 2016, p. 89). Before school systems are able to teach
positive social behavior PBIS teams are set up. Team members include a team leader to lead the
meetings, a recorder to take notes, the PBIS coach who has received extensive PBIS training and
is responsible for the TFI and the self-assessment survey, a reporter that is responsible for
communicating the information to other groups of people, a data analyst is responsible for
pulling and interpreting the behavior data, a behavior specialist that is able to interpret the causes
of the behaviors, the incentive coordinator is responsible for creating the large monthly student
rewards, and an individual to provide teachers with the lesson plans (Positive Behavioral

Interventions & Supports, 1998). This PBIS team meets initially and conducts an initial needs
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assessment and determines three to five expected behaviors for the students to be taught and to
follow (Sugai & Horner, 2020). For prevention and intervention to be successful the expected
behaviors are identified and modeled for students and expectations are taught and practiced
extensively by every student and faculty member (Lee & Gage, 2020). Teachers use the lesson
plans provided by the PBIS team to teach the expected behaviors and to use follow up booster
videos to maintain the expected behaviors (Sugai & Horner, 2020). Posters are displayed
throughout the buildings to remind students of the expected behavior (Childs et al., 2010, p.
198).

Problematic behavior accounts for a loss of instructional time resulting in a decrease in
academic outcomes (Ryoo et al., 2018). Teachers are referring students to administration for
these problem behaviors resulting in loss of instruction time. For each office discipline referral
(ODR), it has been estimated that a student loses approximately twenty-six minutes of instruction
from their day which totals to 659 hours per year (Ryoo et al., 2018, p. 630). Other research
studies showed that over 50% of ODRs occurred in the classroom setting versus during non-
instructional time such as during transitions or during mealtimes (Childs et al., 2016, p. 97). The
projected impact of expulsion/suspension is alarming. Studies show that students exhibiting
suspensions for problem behavior are more likely to continue with the undesired behavior
outside of the school setting thus creating a negative cycle which leads students to drop out of
school and continued anti-social societal behaviors (Lewis et al., 2017, p. 3). PBIS is a
framework designed to meet the needs of students with disabilities and to address the
problematic behaviors disrupting classroom instruction while simultaneously increasing
academic outcomes (Childs et al., 2016).

Programs or frameworks that implemented with high quality fidelity are inclined to

deliver the desired outcomes (Molloy et al., 2013, p. 593). Schools choose 3-5 expectations for
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students to follow daily Interventions are provided by moving individual students up or down on
the tiers. Similar to the tiers utilized in typical response to intervention (RTI) programs, PBIS has
established a three-tier approach (Gerzel-Short & Conderman, 2019). Individualizing
interventions based on the tier levels is a feature central to PBIS (Horner & Macaya, 2018).

PBIS is made up of a three-tiered system of interventions with levels of fidelity that can
be measured by several different tools. Since the inception of PBIS there have been five
validated fidelity implementation tools: The School-wide Evaluation Tool (SET), Benchmarks of
Quality (BoQ), the Individual Student Systems Evaluation Tool (ISSET), the Team
Implementation Checklist (TIC), and the PBIS Self-Assessment Survey (SAS) (Mclintosh et al.,
2017; Bruhn & McDaniel, 2021).The most recent tool to measure PBIS fidelity is the Tiered
Fidelity Inventory (TFI) (Noltemeyer et al., 2018; PBIS Tiered Fidelity Inventory, 2019). The
TFI is currently the most widely used tool and is recommended to assess fidelity (Sugai &
Horner, 2020, p. 127). The TFI was designed to be a comprehensive tool to measure the fidelity
of PBIS across all the three tiers of implementation (Mcintosh et al., 2017). The TFI is used
initially as a guide to assess needs of a PBIS framework, to guide the implementation of PBIS,
and to develop the sustainability of the current PBIS framework (Mclntosh et al., 2017). The
fidelity of a program or framework determines how well the program or framework is
implemented as it was intended or designed (Mcintosh et al., 2017). Fidelity measures the bridge
between development of a practice and the adoption of the practice in a real-world setting
(Massar et al., 2019). For PBIS implementation, there are five levels of implementation:
exploration, installation, initiation, full implementation, and sustained and scaled implementation
(Sugai & Horner, 2020).

The first stage of participation is the exploration phase. This phase involves the

identification of the need for PBIS (Sugai & Horner, 2020, p. 124). Once it has been determined
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there is a need, stakeholders proceed with determining what areas need interventions and what
overall student outcomes or behaviors are desired (Sugai & Horner, 2020, p. 124).

The installation phase of PBIS is implementation is directed by the school leadership
team in determining the members of the PBIS team (Sugai & Horner, 2020). The PBIS team is
responsible for the adoption of PBIS and has sole control to shape the PBIS framework to meet
the organization’s needs (Sugai & Horner, 2020). Initial training and coaching for the PBIS team
take place during this phase of implementation. Information of the new evidence-based practices
are being provided to the teachers and staff. Organization of the individualized PBIS framework
is being designed and implemented within the organization (Sugai & Horner, 2020).

The most daunting phase of implementation is the initiation phase. This phase involves
the implementation of the three-tiered levels of the PBIS framework (Sugai & Horner, 2020).
Similar to Rtl or the MTSS, PBIS has three tiers of interventions (Sugai & Horner, 2020). Tier 1
interventions involve all of the faculty and staff and all of the students within all of the areas of
the school setting (Horner & Macaya, 2018; Sugai & Horner, 2020, p. 124). Research shows that
80% of the student population respond to the Tier I interventions (Caldarella et al., 2011).
Students are taught the new routine of PBIS using PBIS lesson plans and videos to teach the
social skills necessary for success and to achieve the desired behaviors to promote a positive and
safe school climate (Horner & Macaya, 2018; Sugai & Horner, 2020). This level of intervention
offers the lowest intensity of supports which are preventative and are implemented schoolwide
(Bruhn & McDaniel, 2021). Preventions are accomplished by rewarding students for exhibiting
the expected behavior and not by consequences (Center on Positive Behavioral Interventions &
Supports, 2017). Concentrating on rewards rather than consequences is key to the PBIS
framework (Positive Behavioral Interventions & Supports, 1998). Rewards are chosen that meet

the needs or desires of the whole group of students (James et al., 2019). When selecting rewards,
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it should be determined how students respond to the rewards. The more desirable of the reward,
the better students will exhibit the expected behaviors. Individuals may respond better to rewards
that discontinuous versus continuous (Kocher et al., 2015). A study by Luczynski and Hanley
(2010) had results that children responded better to continuous rewards over discontinuous. Call
et al., (2012), conducted a study on the effects of daily rewards over scheduled rewards. Data
showed that students responded better when rewards were delivered more rapidly over the
scheduled rewards (Call et al., 2012, p. 774). The outcomes for Tier I result in a decrease in the
number of OSS/ISS days, increasing the quality of instruction students receive inside the general
education classroom. Much like operant conditioning and the law of effect, desired responses to
stimuli are faster when given immediately and using a desirable reward rather than when rewards
are given after lengthy intervals (Call et al., 2012).

The second tier is a slightly more intensive layer of behavioral interventions that involves
a small group of students or approximately 10-15% of the student population (Bruhn et al., 2017;
Bruhn & McDaniel, 2021). These interventions are for the at-risk students that are experiencing
more social or academic struggles that require a more targeted approach (Sugai & Horner, 2020,
Bruhn & McDaniel, 2021). To be effective, tier 2 interventions must be fully developed,
efficient, and readily available (Bruhn & McDaniel, 2021). Reteaching of the expected behaviors
is initiated followed by immediate feedback and praise or other tier 1 rewards (Bruhn &
McDaniel, 2021). Targeted behavioral approaches include supports that become a regular part of
the student’s school day (Horner & Macaya, 2018). Popular tier 2 support strategies include
Check In/Check Out (CICO), buddy systems, group supports with less than ten students, goal
setting by self-management, and teaching social skills (Tier 2, 2017; Bruhn & McDaniel, 2021,

p. 35).
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Students that do not respond to tier 1 or tier 2 interventions are moved to tier 3. These
students require a more individualized and intensive level of intervention. This involves only 1-
3% of the students (Lane et al., 2008; Bruhn et al., 2017, p. 119-120; Sugai & Horner, 2020).
Tier 3 interventions are individualized and intensive for students requiring a significant amount
of support (Horner & Macaya, 2018). These interventions may be based upon functional
behavioral assessments. Based on these behavioral assessments, interventions include
modifications to the student’s curriculum, family counseling, and potential referral to mental
health services (Lane et al., 2008). These intensive supports are provided by a behavioral
specialist that is trained specifically in addressing behavioral needs of students (Bruhn et al.,
2017). Each student has an individualized action plan describing the supports and resources
necessary to support the individual student (Horner & Macaya, 2018). Students may move freely
up or down the tiers, as necessary.

The fourth phase of implementation showcases the school systems implemented
comprehensive PBIS framework involving all areas such as the classroom, playground, bus, and
cafeteria (Positive Behavioral Interventions & Supports, 1998). The PBIS team have practices in
place to monitor and collect data for tier 1 interventions and are continuing to be proactive with
maintaining the expected behaviors (Sugai & Horner, 2020, p. 124-125). There are procedures
laid out for tier 2 interventions for students requiring additional support academically and
socially (Sugai & Horner, 2020). Tier 2 supports are designed and in place including a set
schedule for monitoring and further data collection (Sugai & Horner, 2020). Guidelines for tier 3
interventions are in place for students requiring individualized intensive interventions. Specific
individuals are designated to perform behavioral assessments to provide individualized support
that involves the student, school, family, and other agencies to extinct the problem behavior

(Sugai & Horner, 2020, p. 125).
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The final phase of implementation is the sustained and scaled implementation phase.
School systems have fully implemented PBIS across all areas of the school and have reduced the
need for external support or assistance (Sugai & Horner, 2020, p. 125). School systems can
descend back to the full implementation phase if there is a large teacher turnover, administrative
changes, or individual schools within the system are functioning at lower implementation levels
(Sugai & Horner, 2020).

School systems use a fidelity tool to assess the implementation of the PBIS framework.
The TF1 is valid and is the recommended tool to determine implementation fidelity (MclIntosh et
al., 2017; Sugai & Horner, 2020). The TFI is broken down into three scales that represent the
three tiers (Mclintosh et al., 2017). “includes 15 Tier 1, 13 Tier 2, and 17 Tier 3 elements”
(Jolivette, et al., 2020, p. 203). The TFI utilizes a Likert-type scale with scoring scales of 0 — not
implemented, 1- partially implemented, and 2 — fully implemented (PBIS Tiered Fidelity
Inventory, 2019). There is a total possible of 30 points to be earned for tier 1, 26 points for tier 2,
and 34 points for tier 3 (PBIS Tiered Fidelity Inventory, 2019). A total score of “70% for each
tier is accepted as a level of implementation that will result in improved student outcomes” see
figure 1 (PBIS Tiered Fidelity Inventory, 2019, p. 3).
Figure 1

Scoring the Tiered Fidelity Inventory Tool

. Points Award/ Percentage of SWPBIS
Core Features Items/ Points . . .
Possible Points Implementation
Tier1 1-15 / Ipoints |  ______ [ 30
Tier 2 1-13 / 26 points | 2B
Tier 3 1-17 / 3ponts | 0 _____ [ 34

Note.Reprinted from PBIS Tiered Fidelity Inventory (TFI). 2019. Retrieved from: https://assets-

global.website-
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files.com/5d3725188825e071f1670246/60108a57b3fa685215c¢10927 _SWPBIS%20Tiered%20Fi
delity%20Inventory%20(TFI).pdf.

It takes approximately three to four years for elementary and middle schools to reach
expert fidelity with high schools requiring a longer time frame (Khoury et al., 2019). Family
support or engagement is often overlooked when evaluating PBIS data for effectiveness. A study
by Gerzel-Short & Conderman (2019) determined that students are influenced by both home and
school environments and both of these environments are equally connected to student success (p.
137). Family support can be as simple as parents or guardians helping their students with
homework or attending after-school activities. Communication between the school and the
family needs to be done with a purpose. Begin the conversation, email, or text with a positive
comment about the student before addressing the negative. The lines of communication need to
stay open, be honest, and stay positive. Educators need family support to help students to be
successful and accountable for their actions.

Student Academic Outcomes

PBIS is designed “to improve learning environments by increasing the amount of time
students are in school, proportion of minutes students are engaged in instruction, and level of
academic engagement of students during instruction” (Gage et al., 2015, p. 199). By decreasing
negative or unwanted behaviors, teachers are more able to deliver high-quality, uninterrupted
instruction (Gage et al., 2015). Student academic outcomes should increase in both content areas
of reading and math with the implementation of PBIS while practicing with high fidelity
(Stormont et al., 2015). Reducing the number of discipline referrals result in an increase in the
exposure of high-quality instruction in the classroom (Gage et al., 2015).

Research conducted by Pas et al., (2019) collected data from 180 schools in a Mid-

Atlantic state evaluating schools practicing PBIS with fidelity and student academic outcomes
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(p. 8). Results of the study indicated that the level of PBIS implementation is correlated with
student outcomes (p. 12). Several studies indicated that schools practicing PBIS with fidelity did
have an increase in student academic outcomes while another study by James et al., (2019) found
there was no significant findings to indicate that PBIS practiced with fidelity in 85 schools in
Ohio showed an increase in student achievement, only a decrease in disruptive behaviors. A
nine-year study by Madigan et al., (2016), evaluated 21 schools in Kentucky that also
participated in “The Safe & Civil Schools Foundations Project” while practicing PBIS with
fidelity (p. 408). The data showed an increase in student outcomes when the school system
participated in the Safe & Civil project alongside PBIS. Other data has been inconsistent with
results showing that “when schools have more time and ability to deliver effective curriculum
and instruction” student academic achievement increases (Gage et al., 2015, p. 199).

A study in Florida showed an increase in the number of students performing on or above
grade on high-stakes testing, however, the data was not statistically significant because of the
small effect size (Gage et al., 2017). Another study of 1,157 schools in Connecticut published
results of small gains in the content area of reading but not in math (Gage et al., 2015). Scott et
al., (2019), reported gains in the area of math but no gains in reading competencies. Houchens et
al., (2017) also evaluated schools in Kentucky practicing with medium and high levels of
fidelity. Data showed no significant difference in student academic outcomes across 151 schools
(p. 175).

An article by Milner evaluated the opportunity gaps in education rather than the specific
student outcomes (2012). Milner stated that standardized tests only evaluate a specific set of
standards for learning thereby only not showing the complete picture of what the student can or
cannot do (2012). Skin color, culture, low expectations, and deficit mindsets lead to lower

student outcomes (Milner, 2012). The PBIS framework minimizes these issues by creating a
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level playing field by creating the same three to five school expectations for all students to
follow (Horner & Sugai, 2015). This occurs by teaching the expected behaviors, modeling the
expected behaviors, and practicing the expected behaviors (Horner & Sugai, 2015).

Gaps in the Literature

Reasons for the inconsistent data is unclear. Gaps in the literature range from the practice
fidelity of PBIS, the reliability of the fidelity scores, and even sample sizes. Basing the premise
of PBIS on the behavioral theories of Law of Effect and Operant Conditioning, students
receiving desired rewards on the desired reward schedule should show an increase in the
expected behaviors which correlate to an increase in student achievement. This inconsistency
seems unfounded when PBIS is practiced with fidelity.

A gap in the literature that has been identified is within the special education population
of students. There is minimal research available on academic performance of students diagnosed
as EBD on high-stakes assessments (Temple-Harvey & Vannest, 2012). The number of students
with disabilities or students receiving special education services participating in the general
education curriculum is on the rise. Further evaluation of the effects of PBIS on this group of
students is warranted to truly determine the effects of PBIS on student academic achievement.

“Few studies have directly examined the impact of implementation fidelity on student
outcomes” (Simonsen et al., 2012, p. 7). Tools to test PBIS implementation show a gap in
research utilizing the TFI for implementation scoring (James et al., 2019). More frequently used
tools to measure implementation are the BoQ or the SET. Evaluating the TFI will help determine
if the 70% fidelity rate is high enough to ensure student outcomes (James et al., 2019). A study
by Shuster et al., also stated that more research needs to be complete focusing on PBIS
implementation and student outcomes (2017). Caldarella et al., stated that there have been few

studies examining PBIS over two years (2011). Research has shown that both school climate and
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student academic outcomes should result in improvements over four years of PBIS interventions

(Caldarella et al., 2011, p. 3).

Summary

High quality education is the goal of school systems throughout the country. The PBIS
framework was designed to help improve student behavior while simultaneously increasing
student academic achievement outcomes. The PBIS is framework was created on the premise of
rewarding students for exhibiting the expected behaviors, not by applying consequences or
punishments. This framework has its roots in behavior theory. Based on behavioral theorists;
Thorndike and Skinner, PBIS has merits by decreasing or even eliminating disruptive behaviors
inside the classroom. This is done by implementing PBIS which utilizes the concepts highlighted
within the two behavior theories of the Law of Effect and Operant Conditioning. Decreasing
disruptive behavior has been found to increase the amount of continuous high-quality instruction
in the classroom, but without consistently increasing student achievement. Research is
conflicting over the effects of PBIS implementation on student academic achievement.

Students with disabilities fall into two major disability categories: cognitive and medical
disabilities. As the number of students with disabilities being placed inside the general education
classroom or the least restrictive environment increase, the negative behaviors also increase.
These students are typically two to three grade levels below their general education peers. This
triggers an escape mechanism for these students, anything to get out of the classroom and away
from the pressure of the general education curriculum. Prior to the implementation of PBIS,
students with disabilities faced an increase in the number of office referrals resulting in a loss of
instruction time. This loss of instruction time further exacerbated the situation causing students

to fall even more behind their peers.
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For PBIS to be successful both behaviorally and academically, there needs to be buy-in
from students and teachers. Every student needs to feel that they ownership in the framework for
it to be effective. Students must be taught and practice the designed expectations of PBIS. The
expectations are simple and easy to understand. Daily lessons plans are designed to teach the
students the expectations in fun and unique ways. Students practice the expectations with the
goal of receiving preferential rewards. Eventually the preferred behaviors become natural, almost
life-changing behaviors that will carry into home life and eventually into society. Positive
behaviors in the classroom will lead to an increase in high-quality, uninterrupted instruction.
School climate scores increase because students feel safe and appreciated in the learning
environment. PBIS that is practiced with fidelity leads to a decrease in negative behaviors while

simultaneously increasing student academic outcomes.
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CHAPTER THREE: METHODS

Overview

The purpose of this quantitative, causal-comparative research design was to gain an
understanding of the relationship between PBIS and student academic achievement amongst
students with disabilities in grades three through seven on the end-of-the-year high-stakes
assessment, the Georgia Milestones Assessment. This research study employed a quantitative
research methodology using a casual-comparative design. This research study evaluated the
relationship between PBIS that was practiced with fidelity as measured by the TFI, and the
academic outcomes of students with disabilities as measured by the Georgia Milestones in the

content areas of ELA and math.

Design

This research study employed a quantitative research methodology using a quantitative,
causal-comparative research. A causal-comparative design allowed for the identification of a
“cause and effect relationship” between the two independent variables. This method was
appropriate for this research study because the study evaluated the effects of PBIS
implementation on the academic outcomes of students with disabilities. For this research study
there were two independent variables. The first independent variable was the practice of PBIS
with expert fidelity or without implementation. PBIS fidelity is defined as the bridge between
development of PBIS and the adoption of PBIS in a real-world setting or it is the measure of how
well the practice has been implemented (Sugai and Horner, 2009). The treatment school was
practicing PBIS with fidelity and was evaluated from one year prior to implementation through
the first four years of implementation. Based on the research, it takes elementary/middle schools
three to four years of implementation to reach expert level of implementation (Khoury et al.,

2019). The control school was an elementary/middle school that had not implemented a PBIS
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framework. The second independent variable was the student disability classifications of
cognitive disabilities of SLD, ASD, and ID and the medical disabilities of OHI, VI/SI, EBD,
SDD, and TBI. There were two dependent variables, the Georgia Milestones Assessment scores
on the math and ELA EOG (Gall et al., 2007, p. 306). Math and ELA academic achievement are
defined as the student achievement scores that are based on achievement level descriptors; scores
maybe a level 1 which is labeled a Beginning Learner, a level 2 is a Developing Learner, a level
3 learner is a Proficient Learner demonstrating proficiency in the skills at their current grade
level, and a level 4 learner is considered to be a Distinguished Learner and shows advanced
proficiency in the skills of the current grade level (Achievement Level Descriptors, 2015) .

In order to measure the categories of disability using a nominal scale, the categories were
split into medical versus cognitive (Gall et al., 2007). In this case, the selected population was
the students with disabilities in grades three through seven. These students were further broken
down into the cognitive disabilities of SLD, ASD, ID and the medical disabilities OHI, VI/SI,
EBD, SDD, and TBI to evaluate the effects of PBIS on the academic outcomes per disability
category.

The effectiveness of the PBIS framework was measured at the school level using the
Tiered Fidelity Inventory (TFI). The TFI is a valid and reliable tool used to calculate the fidelity
the school is applying to the PBIS framework (PBIS Tiered Fidelity Inventory, 2019). To
determine the effectiveness of PBIS as measured by the TFI, on elementary/middle school
students receiving special education services as assessed on the Georgia Milestones Assessment,
the study evaluated data from one year prior to inception of the PBIS framework, 2014-2015,
through the 2018-2019 school year. The study compared data from the treatment school with an
implemented PBIS framework with data from the control school that was not utilizing PBIS

during the same time frame of 2014-2019.
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Research Questions

RQL1: Is there a difference among ELA academic achievement outcomes among students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQ2: Is there a difference among math academic achievement outcomes of students with
cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQa3: Is there a difference among ELA academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment?

RQ4: Is there a difference among math academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia

Milestones Assessment?

Hypotheses

The null hypotheses for this study are:
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Hol: There is no difference among ELA academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment

Ho2: There is no difference among math academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment.

Ho3: There is no difference among ELA academic achievement outcomes of students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment.

Ho4: There is no difference among math academic achievement outcomes of students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia

Milestones Assessment.

Participants and Setting
The participants for this research study were drawn from a convenience sample from two
local elementary/middle schools in rural South Georgia where the researcher is currently

employed and previously employed. Students from both elementary/middle schools were
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enrolled in a Title I rural school districts. The elementary/middle schools serve students in the
third through seventh grades taking the Georgia Milestones Assessment. For the treatment school
where PBIS had been implemented, the 2014-2015 school year was the last year prior to
implementation of PBIS. The PBIS framework was initially implemented in the fall of 2015 as a
result of disproportionality. PBIS services were provided by a private contractor for the first two
years of implementation before moving to local PBIS coaches through the school’s local RESA.
COVID-19 caused an abrupt school closure in March of 2020 preventing data collection from the
Georgia Milestones Assessment for the 2019-2020 school year. During the time of the study,
100% of students in the treatment school were eligible for free and reduced lunch programs. All
students with disabilities enrolled in the elementary/middle schools that are receiving more than
80% of instruction within the general education classroom during 2014-2019 school years were
included in the research study.

The control school had similar demographics to the treatment school. The control school
also had 100% of the student population receiving free or reduced lunches. All students with
disabilities received their education within the general education classroom for greater than 80%
of their instruction time during the 2014-2019 school years.

For this study, the total population of students in grades three through seven in the
treatment school were 2,522 students. Of these students, 1,429 were male, 1,093 female, 819
black or African American, 9 Asian, 7 Pacific Islander, and 1,363 white. For the control school,
the total population of students in grades three through seven in the treatment school was 3,315
students. Of these students, 1,672 were male, 1,643 female, 890 black or African American, 7
Asian, 7 Pacific Islander, and 2,069 white. The overall total population of students receiving
special education services was 688 students divided into four categories: cognitive disabilities in

high fidelity PBIS practices, medical disabilities in high fidelity PBIS practices, cognitive
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disabilities without PBIS practices, and medical disabilities without PBIS practices. For the
category of high fidelity, there were 165 students with cognitive disabilities and 131 students
with medical disabilities. In the category of no PBIS implementation, there are 212 students in
the cognitive disabilities and 180 students with medical disabilities. For this research study, the
sample population totaled 688 students which according to Gall, Gall, and Borg (2007), exceeds
the required minimum for a medium effect size with a statistical power of .7 at the .05 alpha

level (p. 145).

Instrumentation

There were two types of instrumentation used to measure the independent variables. The
tiered fidelity inventory (TFI) was used to measure the independent variable of PBIS
implementation. The second type of instrumentation was the Georgia Milestones End-of-Grade
Assessment. This assessment was used to measure the student outcomes is the content areas of
ELA and math. This assessment was administered at the end of each grade beginning in the third
grade.

Tiered Fidelity Inventory (TFI)

The tiered fidelity inventory (TFI) is an instrument used to evaluate the fidelity of PBIS
implementation. The TFI was “developed as a comprehensive measure of all three tiers of
SWPBIS and is intended to measure the extent to which the core features of SWPBIS are
implemented with fidelity” (Massar et al., 2019, p. 16). The purpose of the TFI “is to provide one
efficient yet valid and reliable instrument that can be used over time to guide both
implementation and sustained use” of PBIS (Positive Behavioral Interventions & Supports, 2017,
p. 3). The TFI “is the only measure that simultaneously evaluates fidelity across all three tiers”
(Jolivette et al., 2020, p.203; Mcintosh et al., 2017).

The TFI is completed by the PBIS team that is made up of an administrator, PBIS coach,
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parent representative, behavioral specialist, and two to three educators (Algozzine et al., 2019).
For the initial assessment, it is recommended that all three tiers of intervention are evaluated to
develop an appropriate action plan for implementation (Algozzine et al., 2019). Self-assessment
continues every three to four months until the desired 70% fidelity has been reached (Algozzine
et al., 2019). After reaching the 70% fidelity goal, annual assessments across all three tiers can
be completed prior to the end of each school year (Algozzine et al., 2019).

According to Mclntosh et al., the TFI is valid with acceptable reliability for use across all
three tiers when compared to other measure of PBIS fidelity (2017). The content validity index
came in at .92 which is over the recommended minimum of .80 (Mclntosh et al., 2017, p. 7).
There is a high interrater reliability and a high test-retest of .99 with the TFI (Massar et al., 2019,
p. 22; Mclintosh et al., 2017, p. 8). The interrater reliability was .99 across tiers 1-3 (Mclntosh et
al., 2017, p. 8). Studies also show that the TFI exhibits strong content validity and internal
consistency (Massar et al., 2019, p. 22). The internal consistency had a coefficient alpha of .87
showing reliability (MclIntosh et al., 2017, p. 8). The TFI includes the fidelity measures of the
school-wide evaluation tool (SET) and Benchmarks of Quality (BoQ) and was “developed to be
a comprehensive fidelity of implementation tool” (MclIntosh et al., 2017; Algozzine et al., 2014).
The TFI “includes 15 Tier 1, 13 Tier 2, and 17 Tier 3 elements” (Jolivette, et al., 2020, p. 203).
The TFI utilizes a Likert-type scale with scoring scales of 0 — not implemented, 1- partially
implemented, and 2 — fully implemented (PBIS Tiered Fidelity Inventory, 2019). There is a total
possible of 30 points to be earned for tier 1, 26 points for tier 2, and 34 points for tier 3 (PBIS
Tiered Fidelity Inventory, 2019). A total score of “70% for each tier is accepted as a level of
implementation that will result in improved student outcomes” (PBIS Tiered Fidelity Inventory,

2019, p. 3).
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Georgia Milestones End-of-Grade Assessment

The second instrument used in this study is the Georgia Milestones End-of-Grade
Assessment in the content areas of ELA and math. The “Georgia Milestones measures how well
students have acquired the knowledge and skills across the full achievement continuum. Georgia
Milestones is fair for all students, including those with disabilities or limited English proficiency
at all levels of achievement” (Georgia Milestones 2019 Operational Technical Report, 2020, p.
189). This assessment was designed to measure the performance of students of any ability
including the diverse learner (Georgia Milestones 2019 Operational Technical Report, 2020, p.
24). The Georgia Milestones End-of-Grade Assessment maintained an internal consistency as
measured with Cronbach’s alpha and the standard error of measurement and was determined to
be a reliable and valid instrument (Georgia Milestones 2019 Operational Technical Report,
2020). The Georgia Milestones avoids questions deemed too difficult with a p-value of <0.20 or
too easy with a p-value of >0.90 (Georgia Milestones 2019 Operational Technical Report, 2020,
p. 23). In the content areas of Reading and Writing for grades 5-7 there are 53 and 47 questions
with reading on day one and writing on day two of testing (Georgia Milestones 2019 Operational
Technical Report, 2020, p. 20). In the area of math there are 90 questions divided between two
days of testing (Georgia Milestones 2019 Operational Technical Report, 2020, p.20).

Student achievement scores are based on achievement level descriptors. A level 1 learner
is labeled a Beginning Learner. These are students that are not proficient is the skills being tested
with a score of 140 to 474 (Achievement Level Descriptors, 2015). A level 2 is a Developing
Learner. These students are showing a partial proficiency in the skills for the current grade level.
The scaled scores for a level 2 are 475-524 (Achievement Level Descriptors, 2015). A level 3
learner is a Proficient Learner demonstrating proficiency in the skills at their current grade level.

Scores for a level 3 learner are 525-579 (Achievement Level Descriptors, 2015). A level 4
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learner is considered to be a Distinguished Learner and shows advanced proficiency in the skills
of the current grade level. Scores for a level 4 learner are 580 to over 700 (Achievement Level

Descriptors, 2015).

Procedures

The researcher followed all protocols and procedures as laid out in the SOE (School of
Education) Dissertation Handbook. Preceding any data collection, the researcher obtained IRB
(Institutional Review Board) approval from Liberty University see Appendix A. Consent to
conduct the research study was obtained from both school district’s superintendent of schools.
Any student related data, such as achievement scores or disability information remained
completely anonymous. The elementary/middle schools used for the study were referred to as the
treatment school and the control school for anonymity.

Once all of the approvals were received, data was collected directly from the school
systems by the researcher. The Georgia Milestones Assessment End-of-Grade test scores were
sent to the individual schools once the final scoring had been completed. This occurs usually
within two to three weeks after completion of testing. The data was sent to the schools in a
spreadsheet format with students divided into grade levels and further by homerooms. Data for
both ELA and math were provided on one line for easy viewing. Each grade level teacher is
provided access to their data. The school testing coordinator maintains a master copy of the test
score data. All test score data was obtained directly from the testing coordinator. Previous year’s
data may be retrieved directly from the testing portal by the school testing director directly from
the Georgia Department of Education at https://www.gosa.ga.org.

The Tiered Fidelity Inventory is designed to be completed initially within the first thirty
days of PBIS implementation (Appendix B). The PBIS team that is made up the PBIS team

leader, who is the school counselor, one special education teacher, administration, one behavioral
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specialist, a general education teacher from each grade level, and a parent representative. The
team conducts the initial survey and meets to discuss the results. The team creates an action plan
based on the data. The team then performs annual TFI surveys. All TFI data will be obtained
from the treatment school’s PBIS coach for both the elementary and middle school see Appendix

C.

Data Analysis

For the Hol-4: descriptive analyses and independent sample t tests were run for the year
prior to implementation and for the years 2015-2019 based on research studies on PBIS fidelity
for both the control and treatment schools to determine if a difference existed between the means
of two unrelated groups for the same dependent variables. Independent sample t tests were used
to evaluate for any differences between two groups (Warner, 2013). For this study, the dependent
variables of math and ELA end-of-grade (EOG) Georgia Milestones Assessment scores were
compared with the two independent variables of PBIS expert level of implementation and
without implementation and compared to the cognitive and medical disability groups to
determine if there is a relationship between PBIS and student academic outcomes of students
with disabilities (Warner, 2013).

The initial year of evaluation for the treatment school was the 2014-2015 school year.
There was a total of 512 students in grades three through seven with student representation from
each racial group. The 2014-2015 school year was considered to be the control year for the
treatment school as it served as the last year prior to the implementation of a formal PBIS
framework. The sample of students consisted of 72 total students with disabilities with 45
students within the category of cognitive disabilities and 27 students with medical disabilities
taking the Georgia Milestones Assessment in the content areas of ELA and math. The total

number of students in grades three through seven attending the control school during the 2014-
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2015 school year was 623 also with representation in each racial group. Special education
students were divided into two categories, cognitive disabilities and medical disabilities. There
were 40 students with cognitive disabilities and 37 students in the category of medical
disabilities.

Data from the independent sample t tests was visually screened to check for missing data
points and inaccuracies. Box and whisker plots were used to check for extreme outliers for each
of the two dependent variables: scores on ELA and math on the Georgia Milestones (Warner,
2013). There were no outliers noted for either the cognitive or medical disabilities dependent
variables see Figures 2-5 . Between-subject effects for each of the two dependent variables
scores on math and ELA were run. If p < .05, the null is rejected or there is a significant
difference between the treatment and control group populations. The t test for the independent
cognitive disability variable for both dependent variables of ELA and Math had p < 0.5 which
caused the null hypotheses to be rejected.

The independent sample t test required the assumption of normality to be met (Warner,
2013). Because the sample size was greater than 50 participants, the test of normality used was
the Kolmogorov-Smirnov (Warner. 2013). If p < .05, then the assumption is not met (Warner,
2013). In this case, the assumption was met, p > .05 (Warner, 2013). The t test also required the
assumption of homogeneity of variance to be met (Warner, 2013). This was examined using the
Levene’s test value, if p < .05, then the assumption is not met (Warner, 2013). Cohen’s d was
calculated to determine the effect sizes between the groups. A result of d=0.20 indicates a small

effect size, d=0.50 a medium effect size, and d=0.80 indicates a large effect size (Warner, 2013).
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CHAPTER FOUR: FINDINGS

Overview

The purpose of this study was to see if there was a difference among academic
achievement outcomes among students with disabilities who attend schools practicing PBIS with
high fidelity and schools that have not implemented PBIS as assessed by the Georgia Milestones
Assessment. For this research study there were two independent variables. The first independent
variable was the practice of PBIS with expert fidelity or without implementation. The second
independent variable was the student disability classifications of cognitive disabilities of SLD,
ASD, and ID and the medical disabilities of OHI, VI/SI, EBD, SDD, and TBI. There were two
dependent variables, the Georgia Milestones Assessment scores on the ELA and math EOG.
Independent sample t tests were used to test the hypotheses. This chapter includes the research
questions, null hypotheses, data screening, descriptive statistics, assumption testing, and the
results. Research findings are discussed by each research question and its subsequent null

hypothesis.

Research Questions

RQL1: Is there a difference among ELA academic achievement outcomes among students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQ2: Is there a difference among math academic achievement outcomes of students with
cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with

fidelity and among students with cognitive disabilities who attend schools that have not
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implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

RQa3: Is there a difference among ELA academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment?

RQ4: Is there a difference among math academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia

Milestones Assessment?

Null Hypotheses

Hol: There is no difference among ELA academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment.

Ho2: There is no difference among math academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones

Assessment.
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Ho3: There is no difference among ELA academic achievement outcomes of students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment.

Ho4: There is no difference among math academic achievement outcomes of students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia

Milestones Assessment.

Data Screening

Data screening was conducted on each group’s dependent variable, ELA or math scores
on the Georgia Milestones Assessment. The researcher sorted the data on each variable and
scanned for inconsistencies. No data errors or inconsistencies were identified. Box and whiskers
plots were created for the pre-implementation of PBIS, the 2014-2015 school year and then for
the remaining 2015-2019 school years and were used to detect outliers on each dependent
variable. No outliers were identified. See Figures 2-5.
Figure 2

Box and Whisker Plot 2012015 ELA Scores pd@isability Category
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Descriptive Statistics
Descriptive statistics were obtained on the dependent variable, ELA scores for both the
treatment and the control school for the pre-implementation school year of 2014-2015. The
sample consisted of 84 total participants, 45 students from the treatment school and 39 students
from the control school. Scores from the ELA portion of the Georgia Milestones Assessment
ranged from 376-541. A level 1 or a beginning learner has a scoring band of 140-474, while a
level 3 or a proficient learner scores within a range of 525 to 579. Descriptive statistics can be

found in Table 1.
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Table 1

Descriptive StatisticR0142015ELA Cognitive Disabilities

Disability School N  Minimum Maximum M SD
Cognitive Treatment ELA 45 384 541 441.64 30.758
(SLD, AUT, School Scores
ID) PBIS Valid N 45
(listwise)
Control ELA 39 376 528 433.56 39.545
School Scores
No PBIS  Valid N 39
(listwise)

Math descriptive statistics, for both the treatment and the control school remained the
same with 84 total participants, 45 students from the treatment school and 39 students from the
control school with cognitive disabilities. Scores from the math portion of the Georgia
Milestones Assessment were similar to the ELA scores ranging from 388-561. Descriptive
statistics can be found in Table 2.

Table 2

Descriptive StatisticR0142015 Math Cognitive Disabilities

Disability School N  Minimum Maximum M SD
Cognitive Treatment Math 45 421 517 464.38 22.757
(SLD, AUT,  School scores
ISD) PBIS Valid N 45
(listwise)
Control Math 39 388 561 460.56 31.915
School scores
No PBIS  ValidN 39
(listwise)

Evaluation of the independent variable, medical disability for the ELA scores for pre-

implementation school year of 2014-2015, the population sample decreased slightly to 62
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participants. There were 25 students from the treatment school and 37 students from the control
school with medical disabilities. Scores from the ELA portion of the Georgia Milestones
Assessment ranged from 380-575 which correlated to a level 1 learner to a level 4 learner.
Descriptive statistics can be found in Table 3.

Table 3

Descriptive StatisticR0142015 ELA Medical Disabilities

Disability  School N Minimum  Maximum M SD
Medical Treatment ELA 25 391 495 44212  28.335
(OHl, PBIS Scores
VI/SI, EBD, Valid N 25
SDD, TBI) (listwise)
Control  ELA 37 380 575 461.76  46.074
No PBIS  Scores
Valid N 37
(listwise)

Descriptive data was obtained for the dependent variable, math scores on the Georgia
Milestones Assessment for both the treatment and control school for students with medical
disabilities for the pre-implementation year of 2014-2015 school year. The sample consisted of a
total of 64 students with medical disabilities with 27 within the treatment school and 37 students
with medical disabilities in the control school. Math scores for the Georgia Milestones ranged
from 421 to 559. Descriptive statistics can be found in Table 4.

Table 4

Descriptive StatisticR0142015 Math Medical Disabilities

Disability School N Minimum Maximum M SD
Medical Treatment Math 27 429 509 464.19 21.810
(OHI, School scores




VI/SI,
EBD,
SDD,
TBI)
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PBIS ValidN 27
(listwise)
Control Math 37 421 559 478.08 36.586
School scores
NOPBIS  \ligN 37
(listwise)

Descriptive statistics was calculated for the 2015-2019 school year for the dependent

ELA variable scores for the Georgia Milestones Assessment. There was a total of 293 students

participating with 120 students in the treatment school and 173 students in the control all

diagnosed with cognitive disabilities. ELA scores ranged from a minimum of 333 to a maximum

of 612. See Table 5 for descriptive statistics.

Table 5

Descriptive StatisticB0152019ELA Cognitive Disabilities

Disability  School N  Minimum Maximum M SD
Cognitive  Treatment ELA 120 366 552 440.63 36.638
(SLD, School Scores
AUT, ID) PBIS ValidN 120

(listwise)
Cognitive  Control ELA 173 333 612 443.36 47.619
(SLD, School Scores
AUT,ID) NoPBIS ValidN 173

(listwise)




Descriptive data was obtained for the dependent variable, math scores on the Georgia
Milestones Assessment for both the treatment and control school for students with cognitive
disabilities for the 2015-2019 school years. The sample consisted of a total of 120 students
with cognitive disabilities within the treatment school and 173 students with cognitive
disabilities in the control school. Math scores for the Georgia Milestones ranged from 398 to
623. Descriptive statistics can be found in Table 6.

Table 6

Descriptive StatisticR0152019 Math Cognitive Disabilities

Disability School N  Minimum Maximum M SD
Cognitive Treatment  Math 120 398 556 460.28  27.019
(SLD, School PBIS Scores
AUT, ID) ValidN 120

(listwise)
Cognitive Control Math 173 413 623 475.93  38.010
(SLD, School Scores
AUT, ID) NoPBIS ValidN 173

(listwise)

Descriptive data was obtained for the dependent variable, ELA scores on the Georgia
Milestones Assessment for both the treatment and control school for students with medical
disabilities for the 2015-2019 school years. The sample consisted of a total of 104 students
with medical disabilities within the treatment school and 142 students with medical
disabilities in the control school. Math scores for the Georgia Milestones ranged from 355 to

775. Descriptive statistics can be found in Table 7.

86
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Descriptive StatisticR0152019 ELA Medical Disabilities
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Disability  School N  Minimum Maximum M SD
Medical Treatment ELA 104 367 546 456.09 43.008
(OHI, School Scores
VI/SI, PBIS ValidN 104
EBD, (listwise)
SDD, TBI) Control ~ ELA 142 355 775 48451 65.618
School No Scores
PBIS ValidN 142

(listwise)

Descriptive data was obtained for the dependent variable, math scores on the Georgia

Milestones Assessment for both the treatment and control school for students with medical

Disabilities for the 2015-2019 school years. The sample consisted of a total of 124 students

with medical disabilities with the treatment school containing 49 participants and 75 students

with medical disabilities in the control school. Math scores for the Georgia Milestones ranged

from 414 to 678. Descriptive statistics can be found in Table 8.

Table 8

Descriptive StatisticR0152019 Math Medical Disabilities

Disability School N  Minimum Maximum M SD
Medical Treatment Math 102 414 538 470.28 30.193
(OHl, PBIS Scores
VI/SI, EBD, Valid N 102
SDD, TBI) (listwise)

Control  Math 143 430 678 506.14 51.477

No PBIS Scores

Valid N 143

(listwise)
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Assumption Testing
Assumption of Normality
The independent samples t test requires that the assumption of normality be met

(Warner, 2013). Normality was examined using Kolmogorov-Smirnov because the group
sample size was greater than 50 participants (Warner, 2013). The assumption of normality was
evaluated by the researcher for each research question and each null hypothesis. The
assumption of normality tests the sampling data falls within a normal sample distribution or
within the typical bell curve data distribution (Warner, 2013). If p <.05, then the researcher
rejects the assumption, or the assumption is not met and the data does not fall within a normal
data distribution (Warner, 2013). Assumption of normality data with p > .05 causes the
researcher to accept the assumption or the assumption is met and shows that the data falls into a
normal data distribution. When the assumption of normality is met, the remaining statistical
tests are reliable and the researcher is able to generalize the statistical data from the population
with confidence (Warner, 2013).

Table 9

Tests of Normalitg0142015 ELA Cognitive Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. | Statistic df Sig.
ELA Treatment School -  .114 45 77 961 45 134
Scores  PBIS
Control School - 138 39 .060 936 39 027
No PBIS
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For the 2014-2015 school year, the assumption of normality was met with p > .05

for both the treatment and control schools indicating that the data was in a normal

distribution.

Table 10

Tests of Normality 2022015 Math Cognitive Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. [ Statistic df Sig.
Math Treatment School - .080 45 200" .983 45 731
scores  PBIS
Control School - 177 39 .003 921 39 .009
No PBIS

The assumption of normality was met with p > .05, for the treatment group indicating that

the data was in a normal distribution, but the for the control group, the assumption was not met

with p = .003 for the 2014-2015 school year for the math scores of students with cognitive

disabilities. See Table 10.

Table 11

Tests of Normalit0142015 ELA Medical Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. Statistic df Sig.
ELA Treatment 133 25 200" 942 25 163
Scores  School - PBIS
Control School ~ .087 37 200" 977 37 623
—No PBIS

The assumption of normality was met with p > .05, indicating that the data was in a

normal distribution for both the treatment and control school for the ELA scores for students

with medical disabilities during the 2014-2105 school year. See Table 11.



90

Table 12

Tests of Normalitg0142015 Math Medical Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. [ Statistic df Sig.
Math ~ Treatment 115 27 200" 962 27 413
scores  School PBIS
Control School 113 37 200" 955 37 138
No PBIS

The assumption of normality was met with p > .05, indicating that the data was in a
normal distribution for the 2014-2015 school year for the math scores for students with medical

disabilities for both the treatment and the control schools. See Table 12.

\Table 13

Tests of Normalit0152019 ELA Cognitive Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. | Statistic df Sig.
ELA Treatment .064 120 200" 977 120 .041
Scores  PBIS
Control No .082 173 .006 .969 173 <.001
PBIS

For the 2015-2019 school year, ELA scores for students with cognitive disabilities, the
assumption of normality was met with p > .05, indicating that the data was in a normal
distribution for the treatment school. However, the assumption was not met for the control school

with p = .006. See Table 13.

Table 14

Tests of Normalit0152019 Math Cognitive Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. | Statistic df Sig.
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Math
Scores

Treatment 121 120 <.001 .943 120 <.001
PBIS
Control No .091 173 .001 .939 173 <.001
PBIS

The assumption of normality was not met with p <.001 for the treatment school and p =

.001for the control school indicating that the data was not in a normal distribution for math

scores for students with cognitive disabilities during the 2015-2019 school years. See Table 14.

Table 15

Tests of Normalit0152019 ELA Medical Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic ~ df Sig. Statistic ~ df Sig.
ELA  Treatment .073 104 .200 974 104 .040
Scores PBIS
Control No  .075 142 .049 921 142 <.001
PBIS

ELA scores for students with medical disabilities during the 2015-2019 school years

had the assumption of normality met with p > .05 for the treatment school and the

assumption was not met for the control school with p =.049. See Table 15.

Table 16

Tests of Normalit0152019 Math Medical Disabilities

Kolmogorov-Smirnov Shapiro-Wilk
School Statistic df Sig. Statistic ~ df Sig.
Math  Treatment 138 102 <.001 951 102 <.001
Scores PBIS
ControlNo  .112 143 <.001 948 143 <.001

PBIS
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The assumption of normality was not met with p <.001 indicating that the data was not
in a normal distribution for both the treatment and control schools for math scores for students
with medical disabilities during 2015-2019. See Table 16.

Assumption of Homogeneity of Variance

The independent samples t test required that the assumption of homogeneity of variance
be met. The assumption of homogeneity of variance was examined using the Levene’s test see
Tables 9-16. Evaluating the homogeneity of variance ensures that the independent variable
groups are similar in nature and can be compared statistically (Warner, 2013). Homogeneity of
variance can be examined utilizing either the F test or Levene’s test (Warner, 2013). F test is
used to test the null hypothesis by examining the variance is equal across two groups being
evaluated while Levene’s test is used when examining two of more groups (Warner, 2013). Since
there are two separate independent variable groups in this study, the researcher utilized the
Levene’s test. The first independent variable group are students with disabilities with cognitive
disabilities attending schools practicing PBIS with fidelity and attending schools without PBIS.
The second independent variable group are students with disabilities with medical disabilities
attending schools practicing PBIS and attending schools without PBIS.

Table 17

Levene's Test of Equality of Error Varian@84.42015ELA Cognitive Disabilities

Levene
Statistic dfl df2 Sig.
ELA Based on Mean 1.873 1 82 75
Scores Based on Median 1.927 1 82 .169
Based on Median and 1.927 1 78.83 169
with adjusted df 2

Based on trimmed mean 1.899 1 82 172




The assumption of homogeneity of variance was examined using the Levene’s test, p
=.175 (Warner, 2013). The assumption of homogeneity of variance was met for the
2014-2015 ELA cognitive disabilities. See Table 17.

Table 18

Levene's Test of Equality of Error Varias@9142015ELA Medical Disabilities

Levene
Statistic dfl df2 Sig.

ELA Based on Mean 8.187 1 60 .006
Scores Based on Median 7.933 1 60 .007

Based on Median 7.933 1 55.923 .007

and with adjusted

df

Based on trimmed 8.050 1 60 .006

mean

The assumption of homogeneity of variance was examined using the Levene’s
test, p =.006 (Warner, 2013). The assumption of homogeneity of variance was not met
for the 2014-2015 ELA scores for students with medical disabilities. See Table 18.

Table 19

Levene's Test of Equality of Error Variances 2@D45Math Cognitive Disabilities

Levene
Statistic dfl df2 Sig.
Math Based on Mean 901 1 82 .345
scores  Based on Median .883 1 82 .350
Based on Median and .883 1 66.517 351
with adjusted df
Based on trimmed .876 1 82 .352

mean




The assumption of homogeneity of variance was examined using the Levene’s test,

p =.345 (Warner, 2013). The assumption of homogeneity of variance indicated that there

was no violation of the equal variance assumption, the assumption was met (Warner,

2013). Table 19.

Table 20

Levene's Test of Equality of Error Varian@8d.42015Math Medical Disabilities

Levene
Statistic dfl df2 Sig.
Math Based on Mean 7.881 1 62 .007
scores Based on Median 6.997 1 62 .010
Based on Median and 6.997 1 53.609 011
with adjusted df
Based on trimmed mean 7.521 1 62 .008

The assumption of homogeneity of variance was met with p =.007 for the math

scores for students with medical disabilities for the 2014-2015 school year. See Figure

20.

Table 21

Levene's Test of Equality of Error Variances 2@ 9ELA Cognitive Disabilities

Levene
Statistic dfl df2 Sig.
ELA Based on Mean 5.056 1 291 .025
Scores  Based on Median 5.122 1 291 .024
Based on Median and 5.122 1 272. .024
with adjusted df 578
Based on trimmed 5.007 1 291 .026

mean

94



The assumption of homogeneity of variance was examined using the Levene’s
test, p =.025 (Warner, 2013). The assumption of homogeneity of variance was not

met for the 2015-2019 ELA scores for students with cognitive disabilities. See Table

21.
Table 22
Levene’' s Test of EQqu a20i9ELAMatitalDisabilities
Levene
Statistic dfl df2 Sig.
ELA Based on Mean 9.863 1 244 .002
Scores Based on Median  10.070 1 244 .002
Based on Median  10.070 1 205.719 .002
and with adjusted
df
Based on 10.252 1 244 .002

trimmed mean

The assumption of homogeneity of variance was not met with p = .002 for the

ELA scores for students with medical disabilities (Warner, 2013). See Table 22.

Table 23

Levene's Test of Equality of Error Varian@8452019Math Cognitive Disabilities

Levene
Statistic dfl df2 Sig.
Math Based on Mean 12.023 1 291 <.001
Scores Based on Median 10.231 1 291 .002
Based on Median 10.231 1 268.1 .002
and with adjusted df 64
Based on trimmed 11.193 1 291 <.001

mean

95
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The assumption of homogeneity of variance was examined using the Levene’s test,
p <.001 (Warner, 2013). The assumption was rejected or was not met for the 2015-2019

math scores for students with cognitive disabilities. See Table 23.
Table 24

Levene's Test of Equality of Error Variances 2@08.9Math Medical Disabilities

Levene
Statistic dfl df2 Sig.
Math Based on Mean 29.333 1 243 <.001
Scores Based on Median 22.092 1 243 <.001
Based on Median 22.092 1 198.868 <.001
and with adjusted df
Based on trimmed 27.770 1 243 <.001
mean

The assumption of homogeneity of variance was not met with p <.001 for math scores of

students with medical disabilities during 2015-2019. See Table 24.
Results

Research Question 1 and Hol

RQL1: Is there a difference among ELA academic achievement outcomes among students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

Hol: There is no difference among ELA academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with

fidelity and among students with cognitive disabilities who attend schools that have not
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implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment.

An independent sample t test was conducted for the control year of 2014-2015 to
determine initial mean values or baseline data for the ELA scores between students with
cognitive disabilities attending schools practicing PBIS with fidelity and students attending
schools who have not implemented PBIS. The treatment group consisted of 45 participants was
compared to the control group with 39 participants all with cognitive disabilities. The mean ELA
scores were not statistically significant thereby failing to reject the null hypothesis, t(82) = 1.052,
p = .296, two-tailed. The mean ELA score for the treatment school in their PBIS pre-
implementation year (M = 441.64, SD= 30.758) and the school without PBIS implementation (M
=433.56, SD=40.774) was 8.08 points higher. The effect size was measured by Cohen’s d =
1.39, indicated a very large effect size. Eta square (n> = .013). The 95% confidence interval for
the difference between the sample means, M1 — M2 had a lower bound interval of -7.198 and an

upper bound interval of 23.358. See Table 25 for the independent samples t test.

Table 25

Independent Samplésest20142015ELA Cognitive Disabilities

ELA Scores
Equal
variances  Equal variances not
assumed assumed
Levene's Test for F 1.873
Equality of Sig. 175
Variances
t test for Equality of t 1.052 1.034
Means df 82 71.354
Significance One-Sided p 148 152
Two-Sided p .296 305

Mean Difference 8.080 8.080
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Std. Error Difference 7.680 7.818
95% Confidence Lower -7.198 -7.507
Interval of the Upper 23.358 23.668
Difference

For the 2015-2019 school years, independent samples t tests were then conducted to
determine whether the mean values for the ELA scores differed significantly between students
with cognitive disabilities attending schools practicing PBIS with fidelity and students attending
schools who have not implemented PBIS. The treatment group consisted of 120 participants
compared to the control group with 173 participants all with cognitive disabilities. The mean
ELA scores were not statistically significantly thereby the researcher failed to reject the null
hypothesis, t(291) = -.529, p = .597, two-tailed. The mean ELA score for the treatment school,
(M =440.63, SD= 36.638) and the school without PBIS implementation, (M = 443.36, SD=
47.619) was 2.73 points lower through the first four years of PBIS implementation. Cohen’s d =

.63 which also indicated a large effect size. See Table 26.

Table 26

Independent Samplésest20152019ELA Cognitive Disabilities
ELA Scores
Equal Equal
variances variances
assumed  not assumed

Levene's Test for F 5.056

Equality of Variances  Sig. .025

t test for Equality of  t -.529 -.554

Means df 291 287.838
Significance One-Sided p 299 290

Two-Sided p 597 580

Mean Difference -2.731 -2.731
Std. Error Difference 5.164 4.929
95% Confidence Lower -12.894 -12.432
Interval of the Upper 7.432 6.970

Difference
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Research Question 2 and Ho2

RQ2: Is there a difference among math academic achievement outcomes of students with
cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment?

Ho2: There is no difference among math academic achievement outcomes of students
with cognitive disabilities (SLD, ASD, 1D) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment.

An independent sample t test was conducted for the control year of 2014-2015 to
determine initial mean values or baseline data values for the math scores between students with
cognitive disabilities attending schools practicing PBIS with fidelity and students attending
schools who have not implemented PBIS. The treatment group consisted of 45 participants
compared to the control group with 39 participants all with cognitive disabilities. The mean math
scores were not statistically significantly thereby failing to reject the null hypothesis, t(82) =
.637, p = .526, two-tailed. The mean math score for the treatment school in their PBIS pre-
implementation year (M = 464.38, SD= 22.757) and the school without PBIS implementation (M
=460.56, SD=31.915) was 3.82 points higher. The effect size was measured by Cohen’s d =
.54, indicated a large effect size. Eta square (n? =.005). The 95% confidence interval for the
difference between the sample means, M1— M2 had a lower bound interval of -8.104 and an

upper bound interval of 15.732. See Table 27 for the independent samples t test.



Table 27

Independent Samplésest20142015Math Cognitive Disabilities

Math scores

Equal Equal
variances variances
assumed  not assumed

Levene's Testfor F 901
Equality of Sig. .345
Variances
t test for Equality  t .637 622
of Means df 82 67.541
Significance One-Sided .263 .268
p
Two-Sided 526 536
p
Mean Difference 3.814 3.814
Std. Error Difference 5.991 6.134
95% Confidence Lower -8.104 -8.428
Interval Upper 15.732 16.055

of the Difference
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Independent samples t tests were then conducted for the years 2015-2019 to determine

whether the mean values for the math scores differed significantly between students with
cognitive disabilities attending schools practicing PBIS with fidelity and students attending
schools who have not implemented PBIS. The treatment group consisted of 120 participants
compared to the control group with 173 participants all with cognitive disabilities. The mean
math scores were statistically significantly thereby the researcher rejected the null hypothesis,

t(291) = -3.882, p = .000, two-tailed. The mean math score for the treatment school, (M =

460.28, SD=27.019) and the school without PBIS implementation, (M = 475.93, SD= 38.010)

was 15.65 points lower through the first four years of PBIS implementation. Cohen’s d = .461

which indicated a large effect size. Eta square (n?> = .049). The 95% confidence interval for the



difference between the sample means, M1— M2 had a lower bound interval of -23.593 and an

upper bound interval of -7.718. See Table 28 for the independent samples t test.

Table 28

Independent Samplésest20152019Math Cognitive Disabilities

Math Scores

Equal Equal
variances  variances
assumed  not assumed

Levene's Test for F 12.023
Equality of Sig. <.001
Variances
t test for Equality of t -3.882 -4.121
Means df 291 290.811
Significance One-Sided <.001 <.001
p
Two-Sided .000 .000
p
Mean Difference -15.656 -15.656
Std. Error Difference 4.033 3.799
95% Confidence  Lower -23.593 -23.133
Interval of the Upper -7.718 -8.178
Difference

Research Question 3 and Ho3
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RQa3: Is there a difference among ELA academic achievement outcomes among students

with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have

implemented PBIS with fidelity and among students with medical disabilities who attend schools

that have not implemented PBIS in grades three through seven as assessed by the Georgia

Milestones Assessment?

Ho3: There is no difference among ELA academic achievement outcomes of students

with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have

implemented PBIS with fidelity and among students with medical disabilities who attend schools



102

that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment.

An independent Sample t test was conducted for the control year of 2014-2015 to
determine initial mean values or baseline data values for the ELA scores differed significantly
between students with medical disabilities attending schools practicing PBIS with fidelity and
students attending schools who have not implemented PBIS. The treatment group consisted of 45
participants compared to the control group with 39 participants all with medical disabilities. T
tests are robust against some deviation from the homogeneity of variance when sample
populations are unequal in size as seen with this research study’s population (Ruscio & Roche,
2012, p. 2). The mean ELA scores were not statistically significantly thereby the researcher
failed to reject the null hypothesis, t(60) = -1.899, p = .062, two-tailed. The mean ELA score for
the treatment school in their PBIS pre-implementation year (M = 442.12, SD= 28.335) and the
school without PBIS implementation (M = 461.76, SD= 46.074) was 19.64 points lower. The
effect size measured by Cohen’s d = .492 indicated a large effect size. Eta square (n? = .013).
The 95% confidence interval for the difference between the sample means, M1 — M had a lower
bound interval of -40.318 and an upper bound interval of 1.044. See Table 29 for the

independent samples t-test.

Table 29

Independent Samplesest20142015ELA Medical Disabilities
ELA Scores
Equal Equal
variances variances
assumed  not assumed

Levene's Test for F 8.187
Equality of Variances Sig. .006
t test for Equality of  t -1.899 -2.076

Means df 60 59.580
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Significance One- .031 021
Sided p
Two- .062 .042
Sided p
Mean Difference -19.637 -19.637
Std. Error Difference 10.339 9.460
95% Confidence Lower -40.318 -38.562
Interval of the Upper 1.044 - 712
Difference

Independent samples t tests were then conducted for the years 2015-2019 to determine
whether the mean values for the ELA scores differed significantly between students with medical
disabilities attending schools practicing PBIS with fidelity and students attending schools who
have not implemented PBIS. The treatment group consisted of 104 participants compared to the
control group with 142 participants all with medical disabilities. The mean ELA scores were
statistically significantly thereby the researcher rejected the null hypothesis, t(244) = -.3.851, p =
.000, two-tailed. The mean ELA score for the treatment school, (M = 456.09, SD= 43.008) and
the school without PBIS implementation, (M = 484.51, SD= 65.618) was 28.42 points lower
through the first four years of PBIS implementation. However, ELA scores for students with
medical disabilities grew 13.97 points. Cohen’s d = 0.497 indicated a large effect size. Eta square
(n? = .057). The 95% confidence interval for the difference between the sample means, M1 — M;
had a lower bound interval of -42.956 and an upper bound interval of -13.885. See Table 30 for
the Independent Samples t test.

Table 30

Independent Samplésest20152019 ELA Medical Disabilities

ELA Scores
Equal Equal
variances  variances not
assumed assumed

F 9.863
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Levene's Test for Sig. .002

Equality of Variances

t test for Equality of t -3.851 -4.098

Means df 244 241.281
Significance One-Sided p <.001 <.001

Two-Sided p .000 .000

Mean Difference -28.421 -28.421
Std. Error Difference 7.379 6.936
95% Confidence Lower -42.956 -42.083
Interval of the Upper -13.885 -14.758
Difference

Research Question 4 and Ho4

RQ4: Is there a difference among math academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment?

Ho4: There is no difference among math academic achievement outcomes of students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment.

An independent Sample t test was conducted for the control year of 2014-2015 to
determine initial mean values or baseline data for the mean values for the math scores on the
Georgia Milestones Assessment between students with medical disabilities attending schools
practicing PBIS with fidelity and students with medical disabilities attending schools who have
not implemented PBIS. The treatment group consisted of 27 participants compared to the control

group with 37 participants all with medical disabilities. The mean math scores were not
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statistically significantly thereby the researcher failed to reject the null hypothesis, t(62) = -
1.757, p = .084, two-tailed. The mean math score for the treatment school in their PBIS pre-
implementation year (M = 464.19, SD= 21.810) and the school without PBIS implementation (M
=478.08, SD=36.586) was 13.89 points lower. The effect size was measured by Cohen’s d =
434, indicated a large effect size. Eta square (n? = .047). The 95% confidence interval for the
difference between the sample means, M1— M2 had a lower bound interval of -8.104 and an
upper bound interval of 15.732. See Table 31 for the independent samples t-test.

Table 31

Independent Samplésest20142015Math Medical Disabilities

Math scores

Equal Equal
variances  variances not
assumed assumed

Levene's Test for F 7.881
Equality of Variances  Sig. .007
t test for Equality of  t -1.757 -1.895
Means df 62 59.924
Significance One- .042 .031
Sided p
Two- .084 .063
Sided p
Mean Difference -13.896 -13.896
Std. Error Difference 7.910 7.334
95% Confidence Lower -29.708 -28.567
Interval of the Upper 1.916 776

Difference

Independent samples t tests were then conducted for the years 2015-2019 to determine
whether the mean values for the math scores differed significantly between students with
medical disabilities attending schools practicing PBIS with fidelity and students attending
schools who have not implemented PBIS. The treatment group consisted of 102 participants

compared to the control group with 143 participants all with medical disabilities. The mean math
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scores were statistically significantly thereby the researcher rejected the null hypothesis, t(243) =
-6.302, p = .000, two-tailed. The mean math score for the treatment school, (M = 470.28, SD=
30.193) and the school without PBIS implementation, (M = 506.14, SD=51.477) was 15.65
points lower through the first four years of PBIS implementation. Cohen’s d = 0.819 which
indicated a large effect size. Eta square (n? = .140). The 95% confidence interval for the
difference between the sample means, M1— M2 had a lower bound interval of -47.063 and an

upper bound interval of -24.648. See Table 32 for the independent samples t test.

Table 32

Independent Samplésest20152019Math Medical Disabilities

Math Scores

Equal Equal
variances  variances not
assumed assumed

Levene's Test for F 29.333
Equality of Variances  Sig. <.001
t test for Equality of  t -6.302 -6.841
Means df 243 235.113
Significance One- <.001 <.001
Sided p
Two- .000 .000
Sided p
Mean Difference -35.856 -35.856
Std. Error Difference 5.690 5.241
95% Confidence Lower -47.063 -46.181
Interval of the Upper -24.648 -25.530

Difference
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CHAPTER FIVE: CONCLUSIONS

Overview

The concept of Positive Behavior Support (PBS) first emerged in the 1980’s as a way to
enhance the lifestyles of students with disabilities (Kincaid et al., 2016, p. 60). Following in the
footsteps of E. L. Thorndike’s law of effect and B. F. Skinner’s operant conditioning, Sugai and
Horner realized that behavior was brought about by a cause and effect relationship (Thorndike)
and stimuli from the environment affected the student (Skinner), creating the PBIS framework
for today’s educational reform (Thorndike, 1911 & Skinner, 1981). Evaluating the academic
outcomes of students with disabilities using a high-stakes assessment can help determine if the
PBIS framework is helping to increase student academic outcomes side the general education
classroom. This chapter discusses the results of the study and compares the results with previous

research, implications, limitations of the study, and recommendations for further research.

Discussion

The purpose of this study was to analyze data to determine if there was a difference
between the academic achievement outcomes among students with cognitive or medical
disabilities who attend schools practicing PBIS with high fidelity and schools that have not
implemented PBIS as assessed by the Georgia Milestones Assessment. This research study had
two independent and two dependent variables that were tested using independent sample t tests.
Research Question 1

RQ1: Is there a difference among ELA academic achievement outcomes among students
with cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones

Assessment? Students with significant cognitive deficits comprise the largest group of students
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receiving special education services making up 44.6% of students in public schools within the
United States and 91-97% of these same students perform in the below proficiency category on
high-stakes assessments (Algozzine et al., 2012, p. 7; Lemons et al., 2018). Students with
cognitive disabilities exhibit difficulties in the areas of reading and writing which leads students
to perform in the beginning or remediate learner categories on the high-stakes end-of-the-year
assessments, such as the Georgia Milestones (Algozzine et al., 2012, p. 2; Lemons et al., 2018, p.
132).

For the pre-implementation year of the current research study, the data for the ELA
scores for students with disabilities showed that the data was not significant and that there was a
difference of 8.08 points in scores between the treatment and school for students with cognitive
disabilities, failing to reject the null hypothesis (treatment school M = 441.64 and control school
M = 433.56). These mean ELA scores correlate to a level 1 or a beginning learner with a scale
score band of 140 to 474 (Achievement Level Descriptors, 2015). Once PBIS practices had been
put into place for four years of practice with fidelity, the data remained not statistically
significant for ELA scores for students with cognitive disabilities (treatment school M = 440.63
and control school M = 443.36) and the researcher failed to reject null hypothesis with the scaled
scores remaining at a level 1 or a beginning learning within the scale score band of 140 to 474
(Achievement Level Descriptors, 2015).

Reading is often considered to be the most important content area in education and is the
most difficult to master. Reading is required in every aspect of education across all content areas,
including mathematics (Algozzine et al., 2012). Previous research has shown that students with
disabilities underperform in the area of ELA by 1.17 standard deviation or students perform a
minimum of three grade levels below their general education peers (Gilmour et al., 2019, p. 329).

Reading difficulties can be broken down into comprehension and word identification (Schulte et
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al., 2016, p. 926). These deficits are further compounded by a deficit with the student’s working
memory (Dekker et al., 2016). Early identification can occur as early as kindergarten for some
students identified as having a learning disability with these students having lower Lexile
reading levels when compared to their general education peers (Gilmour et al., 2019). These
decreased Lexile levels further compound reading deficits in the subcategory of oral reading
fluency which has been determined to be a key indicator in assessing scores on high-stakes
assessments (Shin & McMaster 2019). As students progress through the grade levels, the reading
deficiencies persist with minimal closing of the achievement gap especially by the fifth grade
(Gilmour et al., 2019). This persistence within the reading and ELA achievement gap is backed
up by the data in the research study.
Research Question 2

RQ2: Is there a difference among math academic achievement outcomes of students with
cognitive disabilities (SLD, ASD, ID) who attend schools that have implemented PBIS with
fidelity and among students with cognitive disabilities who attend schools that have not
implemented PBIS in grades three through seven as assessed by the Georgia Milestones
Assessment? It has been estimated that in the area of math, between 5% and 8% of students meet
the category of learning disability (Hon et al., 2020, p. 170). These students experience
difficulties with long-term memory while other students experience difficulties with executive
functioning and working memory (Wei et al., 2013; Dekker et al., 2016). Astonishingly, 84% of
students with cognitive disabilities have difficulty in the area of math (Wei et al., 2013, p. 155).
The current study showed that for the pre-implementation year, the treatment school had M=
464.38 and the control school M = 460.56. After four years of PBIS, data, M = 460.28 and M =
475.93 respectively. Students practicing PBIS showed a decrease in the mean math scores by

points while students enrolled in the non-PBIS school increased their math scores by 15.37
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points. The pre-implementation year, showed the data to not be statistically significant, however,
after four years of implementation, the data was statistically significant causing the null to be
rejected.

According to Stormont et al., (2015), student academic outcomes should increase in both
content areas of reading and math with the implementation of PBIS while practicing with high
fidelity. Similarly, research conducted by Pas et al., (2019) collected data from 180 schools in a
Mid-Atlantic state evaluated schools practicing PBIS with fidelity and found that student
academic outcomes were correlated with PBIS fidelity (p. 12). Students with cognitive
disabilities typically have deficits with working memory which negatively impacts students’
abilities to perform mathematical operations (Judge & Watson, 2011, p. 154). These students
may also have difficulty with retrieving information from their long-term memory in order to
solve problems even with the positive effects of PBIS in the classroom (Judge &Watson, 2011,
p. 154).

Research Question 3

RQa3: Is there a difference among ELA academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment? The medical disabilities category of special education is a growing
category with an estimate that every general education classroom contains a minimum of one
student that has been diagnosed with ADHD which is in the OHI category of medical disabilities
(Gaastra et al., 2016). Approximately 5-7% of children meet the criteria for the category of OHI

(Gaastra et al., 2016).
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Another disability group falling under the medical category is EBD or ED. These
students exhibit disruptive behaviors inside the general education classroom as a form of escape
or an attempt to avoid the rigor of the general education curriculum (Pas et al., 2019; Jones &
Jones, 2016; and Horner & Macaya, 2018). These disruptive behaviors result in a loss of
instruction of twenty-six minutes of instruction time per day for a total of 659 hours per year
making up 50% of the ODRs occurring in the classroom (Ryoo et al., 2018, p. 630; Childs et al.,
2016, p .97). According to Lewis & Sugai (1999), students diagnosed as EBD have the lowest
grades of any groups of students with disabilities. However, these students read at a higher rate
of oral reading fluency and reading comprehension compared to the students in the cognitive
disability category (Gilmour, 2020, p. 42). For ELA, these students fell into the category with
that had mean scores of M = 442.12 (PBIS) and M = 461.76 (no PBIS) for pre-implementation
years and M = 456.09 (PBIS) and M = 484.51 (no PBIS) after the first four years of PBIS
implementation. The scores for the no PBIS school reached the level 2 or developing learner
with a scale score band of 475-524. In comparison to students with cognitive disabilities’ ELA
scores, medical disabilities scored slightly higher than the cognitive students by 0.48 points pre-
implementation and 13.97 points higher post-implementation.

Research Question 4

RQA4: Is there a difference among math academic achievement outcomes among students
with medical disabilities (OHI, VI/SI, EBD, SDD, TBI) who attend schools that have
implemented PBIS with fidelity and among students with medical disabilities who attend schools
that have not implemented PBIS in grades three through seven as assessed by the Georgia
Milestones Assessment? According to Wei et al., (2013, p. 155) 22% students diagnosed with
speech impairments have difficulty in math while 51% of fourth grade students with disabilities

scored below basic on math high-stakes assessments (Hott et al., 2020, p. 170). Co-morbidities
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of students with difficulties in math are also increased for students labeled as having a medical
disability (Wei et al., 2013, p. 155). For this study, the pre-implementation year mean math
scores for PBIS schools was M = 464.19 and no PBIS, M = 478.08. After four years of practicing
PBIS with fidelity, the math means scores increased M = 470.28 and M = 506.14 respectively,
showing that there is a statistical difference between scores for students with medical disabilities
in the content area of math. These scaled scores fell into the level 2 or developing learner
achievement scoring band (Achievement Level Descriptors, 2015).

This data agreed with a study by Scott et al., where the data showed reports of small
gains in the area of math but not in the area of ELA (2019). A study by Judge and Watson in
2011, evaluated the longitudinal outcomes of special education students in the content area of
math. This study showed these students typically grew “1.45 points per month” while their peers
scores grew substantially more (p. 152). Interestingly, a study by Gilmour evaluated students that
were labeled as EBD and found that these students were placed in the general education
classroom with low achieving students, thereby producing lower math scores on high-stakes

assessments when compared to other students with disabilities (2020, p. 42).

Implications
This study has several implications to the field of special education. To begin with,

students with disabilities possess a deep, internal understanding that they are different from their
peers or even their family members. There are numerous facets to consider when working with
these special individuals. First, there is an emotional facet to each individual that determines how
the student perceives their sense of self or how others perceive them (Petrasek et al., 2022). It is
the overall feelings the individual has both internally and externally. The cognitive facet impacts
the student’s ability to learn or how they learn (Petrasek et al., 2022). This is not just the ability

to the learn but the belief that student is able to learn. The PBIS framework takes these two
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concepts and develops strategies to help foster growth and a positive learning environment for
students. This study shows that even though students enrolled in the school system practicing
PBIS with fidelity did not show a statistical increase in overall mean outcome scores in both
ELA and math, there was still overall growth in scores from the high-stakes assessment.

A second implication to the field of special education is that this study focuses on the
necessity for educators to continue to reach students with disabilities by any means necessary.
By continuing to build and foster the relationships with students, positive outcomes will follow,
such as positive behavioral outcomes in the classroom. Creating and maintaining a positive and
safe learning environment in school will overflow into the community and eventually into the
students’ homes leading students to increase their cognitive and emotional facets personally and
educationally (Petrasek et al., 2022). When the student has both the internal and external belief
and ability to learn, positive academic outcomes will occur.

This research study agreed with previous research studies by Pas et al., (2019), James et
al., (2019), and Gage et al., (2015) where findings were inconsistent between ELA and math
scores. This research agreed with Schulte et al., (2016) that the achievement gap in reading for
students with disabilities is widening across the grade levels; or in the case of this study, the gap
is remaining consistent, with ELA achievement remaining lower than in math. The effect of
reading across content areas is seen, however it is not as evident as with the Akcamente et al.,

study where math is affected (2018).

Limitations
There are several limitations to this study. The first limitation is with data collection.
While it is necessary to evaluate the data using a larger population sample to maintain a large
effect size, it makes it difficult to pinpoint where the disconnect may be between PBIS and

academic outcomes. Maintaining a large sample size limits internal and external validity, limits
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what data the researcher can analyze and interpret, and may cause the null to be rejected when
there is no significance in the data (Warner, 2013). By increasing the population sample size, the
researcher evaluated two separate student populations, elementary and middle school students, as
one population instead of two separate populations.

Another limitation was how specifically the student population variable was broken
down. The independent variables could be further broken down into the ethnicity of students of a
particular disability category or gender of student within the disability category. By broadening
the student population, a more distinct trend may emerge in the data concerning the high-stakes
scoring.

A final limitation is with the causal comparative research design itself. Causal
comparative research design evaluates the independent and dependent variables and attempts to
establish a cause and effect relationship between the unrelated variables (Gall et al., 2007).
While the researcher is analyzing the data, unrelated variables may be the true cause of the
relationship. This makes it difficult to determine if there is an alternative explanation for the

relationship between the variables (Gall et al., 2007).

Recommendations for Future Research

Further research could evaluate individual students with disabilities through their
educational process to determine if there is a clear-cut effect of PBIS on student academic
achievement using both a quantitative and qualitative approach for better evaluation of the PBIS
framework and its effect on students’ and their academic achievements.

The evaluation tool to assess the student academic outcomes could be changed to another
tool other than a high-stakes assessment. Using a universal benchmark assessment tool may lend
a different set of scoring data. However, a limitation with this concept is finding a universally

recognized benchmark assessment that is valid and reliable and is universally utilized.
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LIBERTY UNIVERSITY.

INSTITUTIONAL REVIEW BOARD

October 29, 2021

Re: IRB Exemption IRB-FY21-22-320 The Relationship Between PBIS when Practiced with
Fidelity and Students with Disabilities’ Academic Achievement Outcomes as Measuredtba
Georgia Milestones Assessment in Grades Three Through Seven

Dear Tammy Hatton, Rebecca Lunde,

The Liberty University Institutional Review Board (IRB) has reviewed your application in
accordance with the Office for Human Research Protections (OHRPYdfood and Drug
Administration (FDA) regulations and finds your study to be exempt from further IRB review.
This means you may begin your research with the data safeguarding methods mentioned in
your approved application, and no further IRB oversight is rquired. Your study falls under the
following exemption category, which identifies specific situations in which human participants
research is exempt from the policy set forth in 45 CFR 46:104(d):

Category 4. Secondary research for which consent is not igiced: Secondary research uses of
identifiable private information or identifiable biospecimens, if at least one of the following
criteria is met:
(i) The identifiable private information or identifiable biospecimens are publicly available;
(ii) Information, which may include information about biospecimens, is recorded by the
investigator in such a manner that the identity of the human subjects cannot readily be
ascertained directly or through identifiers linked to the subjects, the investigtor does not
contact the subjects, and the investigator will not redentify subjects;
(iif) The research involves only information collection and analysis involving the
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described under 45 CFR 164.512(b); or
(iv) The research is conducted by, or on behalf of, a Federal department or agency using
government-generated or governmentcollected information obtained for nonresearch
activities, if the research generates identifiable private information that is or wilbe maintained
on information technology that is subject to and in compliance with section 208(b) of the-E
Government Act of 2002, 44 U.S.C. 3501 note, if all of the identifiable private information
collected, used, or generated as part of the activity witle maintained in systems of records
subject to the Privacy Act of 1974, 5 U.S.C. 552a, and, if applicable, the information used in the
research was collected subject to the Paperwork Reduction Act of 1995, 44 U.S.C. 3501 et seq.

Please note that this exeption only applies to your current research application, and any
modifications to your protocol must be reported to the Liberty University IRB for verification
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of continued exemption status. You may report these changes by completing a modification
submission through your Cayuse IRB account. If you have any questions about this exemption
or need assistance in determining whether possible modifications to your protocol would
change your exemption status, please email us i@ @liberty.edu.

Sincerely,

G. Michele Baker, MA, CIP

Administrative Chair of Institutional Research
Research Ethics Office
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Appendix C: Tiered Walkthrough Survey-Elementary School 2018-2021
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Appendix D: Tiered Walkthrough Survey-Middle School 2018-2021
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