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ABSTRACT
EXPLORING THE RELATIONSHIP BETWEEN FACTORS OF
IMPLEMENTATION, TREATMENT INTEGRITY AND READING FLUENCY
MAY 2010
KIRA HENNINGER, B.A., UNIVERSITY OF MASSACHUSETTS AMHERST
M.Ed., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor John M. Hintze

Treatment integrity has always had a presence in research, but now monesthans
become a priority owing to the changes in Special Education Law. The psasint
intends to explore the relationship between factors of implementation, treattegnty
of intervention implementation, and reading fluency. Participants includedhttude
grades 2 through 5 and their teachers enrolled in an urban elementary school in the
southwest area of the United States. Participants were chosen for possitsien on
the basis of their fall performance relative to oral reading fluency on arsalive
screening measure used as part of the district’'s Response to Interventippl@RTI
Classroom teachers were observed implementing reading interventiorskadda
respond to surveys aimed at summarizing their opinions regarding factord telate
choice of intervention and implementation. Path analysis was conducted to explore the

relationship between two factors of implementation (intervention complendgty a

Vi



acceptability), treatment integrity (adherence to intervention protocdltdent
outcomes (oral reading fluency scores). It was hypothesized that low &mores
intervention complexity would be inversely related to levels of treatmentiityteghich
would subsequently be positively related to reading fluency. Moreover, it was
hypothesized that intervention acceptability and treatment integrity would e glgs
related, which would subsequently be positively related to reading fluerstly, libwas
hypothesized that there would be an inverse relationship between interventionxaymple
and reading fluency, and a positive relationship between intervention acagpéadail
reading fluency. Results indicated an inverse relationship between interventi
complexity and treatment integrity, suggesting that when complexityomgdreatment
integrity was high. A positive relationship was found between intervention abdéept
and treatment integrity, suggesting that when acceptability was higtméet integrity
was high. Furthermore, when treatment integrity was high, reading flsenogs were
found to be high. An inverse relationship was found between complexity and reading
fluency, suggesting that when complexity was low, reading fluenceseozre high.
Lastly, a positive relationship was found between acceptability and readingyflue

suggesting that when acceptability was high, reading fluency scoresigér
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CHAPTER 1
STATEMENT OF THE PROBLEM

Treatment Integrity

The purpose of theory development is to explain natural phenomena, seek and
explain links among a range of behaviors with a focus on understanding, prediction, and
control (Heppner, Kivlighan, & Wampold, 1999). Owing to a lack of treatment integrity
data, however, in conducting research many researchers cannot say whether thei
experiments have proved or disproved their hypotheses. Treatment integritgegtbe
to which an independent variable or intervention is implemented as intended (Gresham,
1989). Treatment integrity examines whether the intervention agent implements a
intervention as intended and measures the difference between what is expecthdtand w
is actually executed.

Unfortunately, little attention has been paid in research to the measurement of
treatment integrity. Too often, treatment integrity is assumed rdthiermeasured.

Several researchers have reviewed the literature to assess bzacthequently integrity

was measured and found that only 15% to 20% of articles measured and reported
integrity data and only 16% to 35% provided an operational definition for the

independent variable (Gresham, Gansle, Noell, Cohen & Rosenblum, 1993; Peterson,
Homer & Wonderlich, 1982). Gresham et al. (1993) reviewed 181 experimental studies
from seven journals known for behaviorally based interventions between 1980 and 1990,
looking for studies that included treatment integrity data, operational dwimibf

treatments, and reporting of effect size. The purpose was to update and expand upon the

findings from the Peterson et al. (1982) review of reported treatment inteégrayn 539



studies published by thlmurnal of Applied Behavior Analydietween 1968 and 1980.
Integrity of independent variables in each study were measured and placed into one of
three categories: 1) yes, involving inter-observer agreement on applicatin of t
independent variable or calibration checks by the researcher; 2) no, but the risk of
inaccurate application was low; and 3) no integrity was assessed, but it was not
necessary. Peterson et al. (1982) found that only 20% of the 539 studies reported
treatment integrity data. Operational definitions of the independent variable also
measured and placed into one of three categories: 1) yes, 2) no, but unnecessary and 3)
no, but necessary. Only 16% of the studies reported operational definitions of the
independent variable.

Gresham et al. (1993) expanded upon the existing literature by including stricter
criteria for determining whether evidence of treatment integrity eratjpnal definitions
was presented in each study. The six criteria for inclusion were: 1) annegptii study
that assessed the effect of treatment on behavior; 2) participants under th&%ge o
years; 3) publication date between 1980 and 1990; 4) enough information provided to
compute effect size; 5) exclusion of case studies and group designs without control
groups that did not allow for causal inference; and 6) experimental studies must have
taken place in a school. Graduate students reviewed the 181 articles matchetddodhe a
criteria and coded the following variables: subjects, treatment, dependesiga, dad
effect size. Age level was not significantly related to any other varidgsdsults
indicated that 14.4% (26 studies) measured and reported integrity data and 34% (65
studies) provided operational definitions of treatment. Treatment integrayvaae

considered to be reported if a percentage of treatment integrity was provided.



Operational definitions were considered to be provided if enough information wveas gi
(i.e. specific verbal, physical, temporal, and/or spatial parametdie ofdependent
variable) to facilitate replication (Gresham et al., 1993). Further discusti
operational definitions is addressed in the following section.

Approximately 75% to 80% of studies not measuring treatment integrity data
indicate that the functional relationship determined between dependent and independent
variables had clearly been compromised in the majority of the literatuesli{&n et al.,

1993). When treatment integrity data are not provided, the researcher lacks support in
identifying the independent variable as the cause of the changed behavior. Without
treatment integrity data, one cannot determine whether the fact thatraentiten was
unsuccessful in changing behavior was due to an ineffective intervention or to a low level
of implementation integrity. To remedy this, it must be demonstrated that charages i
dependent variable (behavior) are related to systematic changes in amdwstepe
variable (i.e. the intervention) through the measurement and reporting ofen¢éatm
integrity (Gresham, 1989).

Operational Definitions

Popper (1994) stressed the importance of hypothesizing, criticizing, and then
revising when conducting research. Popper’s contribution to research was ¢neofoti
falsifiability, which states that the primary characteristic of arheothat it can be
replicated and tested again. Researchers must not only seek to support a theorgbut, mor
importantly, seek to refute a theory. Gresham (1996) notes that research cannot be
replicated if the researcher does not describe in detail what was done, howlaneas

and for how long it was done. In not providing adequately defined operational



definitions of variables, other researchers are not able to replicate th@stutherefore

are not able to provide evidence to support or refute the theory. Gresham et al. (1993), as
stated above, found that only 34% of studies reported operational definitions of the
variables in a review of treatment integrity, indicating that the majofitige research

being published cannot be tested to support or refute the findings. Operational definitions
were referred to by Kerlinger (1986) as “a sort of manual of instructibas’provide the
necessary procedures allowing for replication of the study. By not providing

operationally defined variables, therefore, researchers make it difbcuthers to

replicate the research and thereby do not provide a testable theory. dpdyati

defining behavioral components of a study allows for clear measurement ofitlee des
behavior and strengthens the study’s construct validity. Construct valiigity te how

well the variables represent the constructs that they are intended to nielepmeer et

al., 1999). Variables that are operationally defined in specific, measunabtedan be
monitored easily to facilitate the ruling out of other potential confounding vesiablthe

study that may compromise the results (Gresham, 1996). Operational definitions of
variables facilitate the measurement of treatment integrity, wbilection of treatment
integrity data allows the researcher not only to monitor the implementatiba of t

variable but also to monitor other possible confounding variables that may have an affec
on the results.

Special Education Law

Measurement of treatment integrity is necessary not only for &iilit good
research practice but for complying with special education law. Measharngeatment

integrity of intervention implementation is beginning to have an even gregiertance



in conducting research, owing to the increased focus of Response to Intervention (RTI)
schools. Public Law 108-446, more commonly referred to as the reauthorization of the
Individuals with Disabilities Education Improvement Act (IDEA 2004), which took

effect on July 1, 2005 (U.S. Department of Education, 2004), was the first legislation to
introduce the option for an alternative method of determining eligibility faripe

learning disabilities. The current law states the following with respesgecific

learning disabilities [IDEA; 614,b,6,A,B].

(A) IN GENERAL - Notwithstanding section 607(b), when determining whether
a child has a specific learning disability as defined in section 602, a local
educational agency shall not be required to take into consideration whether a
child has a severe discrepancy between achievement and intellectuairability
oral expression, listening comprehension, written expression, basic reading
skill, reading comprehension, mathematical calculation, or mathematical
reasoning.

(B) ADDITIONAL AUTHORITY — In determining whether a child has a specific
learning disability, a local educational agency may use a process that
determines if the child responds to scientific, research-based intervenéion as
part of the evaluation procedures described in paragraphs (2) and (3).

Special education law has evolved in allowing other methods for the identification of
students with a specific learning disability (SLD), owing to the dramatiease in
identification over the past several decades. Fifty percent of all studémtdisabilities
have a SLD (U.S. Department of Education, 1999). In accordance with law, RTI has

become an accepted alternative model of identifying students with a SLD. Although



special education law dictates its use for identification, RTI is a dertreation
initiative that benefits all students. Although an RTI framework may beeapialiall
academic subjects, as well as behavior, there has been a primary focus onag#&dsg
an essential skill for all academic subjects. Research has shown thatrappetyxy5%
of students with reading problems in third grade continue to have difficulty vaithnige
in ninth grade (Francis, Shaywitz, Stuebing, Shaywitz & Fletcher, 1996), which supports
the primary focus on reading.
Treatment Integrity in Practice

RTI is not any one particular intervention but a preventive model based on several
core principles used to provide high-quality instruction and interventions with a sound
research base that are matched to student need. It consists of three main certiptnent
provide its framework: 1) a multi-tiered system to provide service delivegy; 2)
psychometrically sound assessment system to measure students’ progr83s a
systematic problem-solving process (National Association of Statet@seaf Special
Education, NASDE, 2005). RTI is built upon the premise that instruction and
interventions are implemented with integrity. The success of RTI as anaueapbdel
for identifying a SLD depends upon treatment integrity, as a student’s resp@mse t
intervention implemented with treatment integrity is the primary fact@rchening the
level of intervention required (National Association of State Directorpetial
Education, NASDE, 2008). Gresham (2009) addresses the role that treatmenyintegri
plays within a RTI framework; “One cannot legitimately claim to pcactesponse to

intervention in the absence of determining the extent to which the ‘I’ (inteovgnias



implemented” (p. 538). Essentially, there is no RTI without treatment intexrit
intervention implementation.

Noell and Gansle (2006) dictate the need for assessment and documentation of
treatment integrity in order to avoid violation of due process rights provideddernts
in an RTI model. If a scientifically based intervention is not implemenigdimtegrity,
one can no longer infer that the same results produced during the research phase of its
design can be expected. For example, the Read 180 reading intervention is designed t
be conducted in a whole-class format. There are two elements: formal teacher
instruction time and a computer-based program that must be implemented §yeeday
week for a 90-minute time block. If a teacher decides to use Read 180 for a student i
her class using only the computer component for 20 minutes per day, the results yielded
in research development cannot be expected and therefore the teacher cantiogicla
an evidence-based intervention was provided. Adherence to an intervention protocol is
essential, therefore, as outlined in current legislation.

Response to Intervention (RTI) vs. Traditional Model

RTI relies on a dual-discrepancy model that requires educators to provide
evidence that the student both performs below the level shown by classroom peers and
demonstrates a learning rate over time substantially slower than thassrfodm peers
(Fuchs, Fuchs, & Speece, 2002) rather than the traditional model (i.e. intelligent
guotient/achievement discrepancy model), which relies solely on student perferimanc
comparison to peers for the identification of a SLD. One of the most well-known
limitations of the discrepancy model has to do with the over-representation of yninorit

students (Fuchs, Mock, Morgan, & Young, 2003), which further supports the case for



using more than one dimension for determining eligibility. One datum point in time is
not sufficient for identifying a student with a SLD and does not indicate a need for
special education services. Fuchs et al. (2002) provide an excellent example of how
pediatric medicine uses the same principles of the dual-discrepancy moddilamiaeR
determining need for intervention. When a child’s height is measured, at a routiee off
visit, to be below the third percentile, the doctor does not initially assume thbilitgssi
of an underlying pathology but measures and monitors the child’s growth over time and
compares the child’s growth rate to the growth rate of typically develmaars (Fuchs
et al., 2002). If the child’s rate of growth is commensurate with that of peersgedespit
being at the third percentile in height, the child is clearly able to suatgsidrive
benefits from the environment and is not a candidate for intervention. In education, the
same principles apply. A student performing at a lower level than same-agelpeer
not necessarily indicate a learning disability if the student is ablertodéa similar rate
as peers. Demonstration of progress over time indicates that the studeefitsige
from the educational environment and that special education intervention is therefore not
necessary.

The traditional discrepancy model is reactive and has been referred ‘wait a
to fail” model (Brown-Chidsey & Steege, 2005), delaying needed support. €hildr
demonstrating a discrepancy receive additional instruction but only aké&swe
months of struggling. More importantly, children that do not meet the discrepancy
criterion but demonstrate both low cognitive skills and poor academic abilitsilblefts
struggling without the support necessary for them to succeed educationatiyatiobns

of the traditional model that have been identified have increased the focus on the



development of an alternative model. An RTI model is a data-based, preventiordfocuse
system that matches instruction to student need, providing all students with evidence-
based instruction and intervention (Wedl & Schroeder, 2005). The multi-tierethsyfste
service delivery, combined with psychometrically sound assessment tools, peovides
framework for identifying student deficits early and necessary inteovenspecific to
need in order to prevent future difficulties.

The traditional model evaluates the discrepancy between a child’s scores on a
cognitive measure and an achievement assessment. For a child to be elgitdlmgdo
the traditional model, the score on the achievement test needs to be approxiéhately
points lower than the score received on the cognitive test. It is “approxime2gboints
lower owing to the variation in law among states, which is one of many limitatfdhe
traditional model — it lacks consistency. Furthermore, the traditional modeltisibtine
assumption that cognitive and achievement test scores are equal. The problem here is
that, for this assumption to be true, the two tests would need to be completely correlated.
However, there is only a correlation, of about 0.6 (Sattler & Dumont, 2004). In addition,
when these tests are used together, the individual reliability of each tests#escfrom
0.9 to a compounded reliability of about 0.75 (Sattler & Dumont, 2004). Martson (1989)
criticizes the psychometric properties of cognitive and achievemeissassets and the
lack of reliability and validity, particularly construct validity data tggort use in
identifying children with a SLD. Also, cognitive and academic assessiaeniot
linked to intervention and are not able to be used formatively to aid in decision-making
(Martson, 1989). The traditional model uses indirect measures of tracking to umtlersta

student performance (Martson, 1989), providing little or no information for intervention



or instructional design. Additionally, fluency (Martson, 1989), which the National
Reading Panel found to be one of the five building blocks of reading, is not measured.

Included in RTI practices is a psychometrically sound set of assessmerthtdol
are short, quick, inexpensive, and easily administered. These are referred to as
Curriculum-Based Measurement (CBM). The scores they produce are used as a
“performance indicator” representing an individual’s global competence in aidain
interest (i.e. reading fluency, reading comprehension, mathematidsjvaxpression, or
spelling) (Deno, 1989). According to several studies (Buck & Torgeson, 2003; National
Center for Student Progress Monitoring, NCSPM, 2008), CBM continues to show strong
psychometric properties in the areas of reliability and validity. In additio GE&
direct measure of student skills that provides alternative forms to be used faiferma
assessment (National Center for Student Progress Monitoring, 2008). Each a&M pr
is easily administered and scored following standardized methods and providés use
information in terms of a student’s skill in that particular area. CBM tools nsedRirl
framework target specific skills that provide essential information aboutdasatieficits,
leading directly to the type of intervention necessary. When these assessnseaatetool
used formatively, student progress can be measured to indicate whether the iatervent
is working or whether adjustments need to be made to instruction.

Procedural Integrity

Glover and DiPerna (2007) note that “procedural integrity” incorporates both
adherence to an established protocol for the provision of services (e.g. number of
intervention tiers, decision-making criteria) as well as integritytgfrvention provision

within each tier of services. It represents another key component for RTisnebde

10



service delivery. Procedural integrity measures how well the procedutep®iofa
framework are followed and is equally as important as treatment iyteyvihen
procedural integrity is adhered to, the implementation of the provision of serates a
interventions within each provision are followed as originally intended. There are
multiple facets of the RTI model in which a breakdown or lack of procedural tytegri
may occur. Within the multi-tiered system of service delivery, procechiegrity may
be threatened in the following procedures: implementation of Tier | coraaten,
implementation of Tier Il interventions, implementation of Tier Ill intetvens, data
collection, communication among team members, and adherence to established-decision
making procedures. School psychologists and other educators must make efforts to
ensure that procedural integrity is a priority in the implementation of outlineddues
as well as the application of interventions if they hope to foster the development and
implementation procedures of RTI as outlined in educational law. Glover and DiPerna
(2007) identify maintenance of procedural integrity as one of the primary compafient
RTI. Future research of procedural integrity should focus on the areaseptatulity,
training, and support.
Summary

Treatment integrity research has largely been ignored over the past severa
decades. Recent attention to the overall lack of treatment integrityegatéed in
research and current legislative support for the use of the RTI process mdigagater
focus on treatment integrity in both research and practice. Legislative sapgor
contradictory research findings for the success of the traditional moge5ioD

determination have pressed RTI to the forefront as a way for schools to appuoiactsst

11



who are struggling to learn. Evidence that the traditional model is reactks use of
psychometrically sound and relevant assessments, and provides no link between
assessment and instruction has demonstrated a need for an alternative modetasiy cont
RTI can be preventive, uses psychometrically sound and relevant assessmileumgesa
assessment to drive instruction, making it a more desirable option not only for the
determination of SLD eligibility but also for a general education fraonkfocused on
serving all students.

Gansle and Noell (2007), in a synthesis of treatment integrity researchr conc
that treatment integrity, or what they refer to as “treatment plan ingpietion” is
fundamental to the success of RTI and therefore additional research on the topic is a
major priority. To ensure the successful implementation of RTI and all ofyits ke
components, including implementation of scientifically evidenced interventions,

measuring treatment integrity is an essential practice deservirggattention.
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CHAPTER 2
LITERATURE REVIEW

The purpose of this chapter is to review and critically summarize literattine
following areas of treatment integrity: technical issues, factormpleimentation, and
assessment. Many questions have been raised in the literature on how tredégetyt i
should be measured. Questions surrounding technical issues in treatmeny integrit
research include specificity of definitions, treatment dosage, treaéxeosure and
adherence, and treatment components. Several factors of implementation have been
identified as relating to treatment integrity. Gresham (1989) identikdddors,
including complexity, time, materials and resources, number of treatmens caysht
perceived and actual effectiveness. Acceptability by the interventiom isgenother
factor noted to influence treatment integrity by several resear@hgr€Eckert & Hintze,
2000; Elliott, Witt, & Kratochwill, 1991). These factors must be explored more deeply
provide answers to specific questions surrounding their importance in treatmentyinte
For example, how much treatment is necessary to elicit the intended effetfis the
level of complexity at which an intervention agent is less likely to implenrent a
intervention with treatment integrity? What defines the complexity of arverigon?
Finally, how should treatment integrity be measured? Should it be assesstyl dire
through observations or indirectly through rating scales, interviews, ane@getting?
There are both advantages and disadvantages to direct and indirect typesofegses
but what is the most accurate way to measure how well treatments ayéntygiemented

in the classroom? These questions and issues are addressed in the next section.
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Technical Issues of Treatment Integrity

Specificity of Definitions

Treatment components must be defined so that they can be measured accurately.
One technical issue related to the measurement of treatment integistyitbdow
specifically components should be defined. Much attention in research has been devoted
to defining measured variables (i.e. dependent variables) but much less attentiearhas
paid to defining independent variables, as noted previously by Gresham et al. (1993) and
Peterson et al. (1982), which also provide support to the importance of providing
operational definitions. Should the treatment components be defined globally,
intermediately, or molecularly (Gresham, 1996)? If the treatment compisrdefined
more globally, it is possible that it is not fully being captured and will rechecealidity
and reliability of the observational system (Epps, 1985; Skinner, Rhymer, &MeD
2000). If the treatment component is defined too specifically, it is possible that the
teacher will not implement the program as designed or at all, decreasingeteat
integrity because it is too complex or time-intensive. An example of how dependent a
independent variables are defined globally, intermediately, and moleculaokygoll

There are several ways to define “reading” as a behavior (dependentejariabl
when discussing the expectations of the student. “Johnny will read one passage each
week with fluency and accuracy” is one way to define the behavior of “readingliglob
In this example, when the behavior is defined globally, it makes it very diffaulhe
teacher to measure the behavior. The teacher might ask questions such as, “what passage
do | use to measure Johnny’s reading behavior?”, “how do | measure accuracy and

fluency?”, and “how do | know whether it is accurate or fluent enough?” When the
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definition of the behavior is too broad, the behavior is unlikely to be captured. It is more
likely that the intervention will be implemented with integrity when the etgpiens for

the teacher are clear, simple, and easily measured and the behavioreid defin
intermediately. A better example for defining reading behavior is: “Jolwiihgead one
randomly selected Aimsweb Oral Reading Fluency passage once alvisedxpected

that he will read 25 words correctly per minute and make no more than 3 errotisis In t
case, reading behavior is clearly defined and the teacher’s expectatioreagurement
tools are simple and direct. Defining the behavior too specifically or atecutat level
might be defined as above, with the additional requirements that the behaviorusaueas
daily and a detailed list of mistakes is made on each probe.

Typically, operational definitions of independent variables are rare in the
literature. It is just as important to adequately define the interventionefor th
measurement of treatment integrity, as well as for replication purposesxafple of a
globally defined protocol for a reading intervention (independent variable) might be
“practice the following reading components during intervention time: phonics and
phonemic awareness”. Defined at an intermediate level, the protocol might iriglude
introduce the intervention topic of the day; 2) review the sound of the day (e.g. a short
“a” sound); 3) read the list of short “a” words aloud together; and 4) have the stutent re
the story aloud. If the behavior was defined too specifically, there would belsaiera
steps within each step mentioned above. For example, step #2 would be further divided
into: a) have the students say the letter “a”; b) have the students say the sournetiafrthe

“a”; ¢) have the students write the letter “a”; and d) repeat steps a—c B0 fifhe more
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narrowly the definition of the independent variable is defined, the lower the érgatm
integrity is expected to be.

Specificity of definitions is an area needing further research to dekthe level
of specificity needed when defining the behavior to be measured (i.e. dependent or
independent variable). Providing a better understanding in this area will have
implications for both research and practice.

Treatment Dosage

Treatment dosage refers to the amount of treatment. Gansle and Noell (2007), in
their review of treatment integrity research, found that questions stidlineabout how
much treatment is necessary for an intervention to be successful. Gresham (1996)
guestioned how much an intervention agent can deviate from an intervention protocol and
still get the intended effect of the behavior. There is general agreemerst tiesttanent
integrity decreases, treatment effectiveness decreases as wadlthigkess, research in
this area is needed to determine the specific relationship between levelatibderom
an intervention protocol and outcomes. Deviation from the protocol may elicit several
possible results: positive, negative, or neutral (Gresham, 1996) and there is a need to
understand the level of deviation and its association to each of those results.

The importance of treatment dosage is demonstrated through an example related
to medicine. When a person has a headache, the recommended dosage of medicine (i.e.
pain reliever) is two tablets. If the person takes one tablet instead of faloe Ineay
experience one of the following results: 1) the headache goes away (pasiydhe
headache remains (negative). The recommended dosage is two tablets becasuse that

what research has shown as the necessary to get the desired effeenesws/af
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treatment dosage provides intervention agents with necessary informatiohjasttha
enough dosage is provided to elicit the desired effect. Further research should focus on
determining dosage by providing several different levels of the intervention and
monitoring the point at which the intervention reached its desired effect.
Treatment Exposure and Adherence

Treatment exposure is the amount of time the student receives instruction on the
intervention. Treatment adherence is the extent to which implementation of the
independent variable matches the prescribed intervention (Gresham, 1996) or, in other
words, how closely the intervention protocol is followed. Typically, exposure is
measured in hours and/or days of intervention implementation (i.e. 3 days per week, 1
hour each day) and adherence is measured as a percentage of treatmeoingtiepsd
(i.e. 7 of 10 steps = 70%) (Schulte, Easton, & Parker, 2009). It is unknown how closely
an intervention plan needs to be followed in order to still gain successful results
(Gresham, 1989). Owing to measurement issues, researchers have désdonstra
difficulty in measuring both treatment exposure and treatment adherencH:réped
measure, for which the intervention agent indicates time of implementation and
adherence to intervention steps, may be inaccurate and unreliable owing tb ibiast
feasible to conduct observations for each implementation session, and it is unknown how
many observations are necessary to give an accurate depiction of trexjposote and
adherence. The reader is referred to the section on assessment of treddgaty for a
more in-depth discussion of the advantages and disadvantages of each type oéassessm

data.
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Treatment Components

The possible weighting of individual treatment components has yet to be
determined (Gresham, 1996). In measuring treatment integrity, it is not knowmewhet
there are certain components that are more important to intervention succeskeljt
that certain steps in an intervention are more crucial to its success andréndeserve
higher priority when evaluating treatment integrity. It is necessaidentify these steps
so that unnecessary components can be removed and time efficiency increased. Ther
has been no research based on the determination of treatment components or on those
components that are linked to greater success. Gresham (1996) suggesisditdt res
should focus on determining which treatment components demonstrate a functional
relationship to the target behavior and give more weight to those componentsr Furthe
research should explore this functional relationship by manipulating each component
within the intervention. Each issue raised above is important in identifying sudcessf
ways for measuring treatment integrity and should be considered when conductiag fut
research.

Factors of Treatment Integrity

In evaluating treatment integrity, several factors relatingedevel of integrity
with respect to intervention implementation described in the literature deseree
attention. Gresham (1989) introduced six factors to be considered in conductingyintegrit
research: 1) complexity of treatments; 2) time required for implengeteatments; 3)
materials/resources required for treatments; 4) number of treatmeis egguired; 5)

perceived and actual effectiveness of treatments; and 6) motivation of meatyeats.
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Also, Witt and Elliott (1985) introduced acceptability of treatment by theuveigion
agent as another factor related to treatment integrity.
Complexity

The complexityof the treatment, which has been directly related to the degree of
treatment integrity (Yeaton & Sechrest, 1981), deals with the specific contpan¢hin
an intervention. It is generally expected that the more complex the treatheelatss
likely the intervention will be implemented with integrity. When looking at tifecesf of
a highly complex Direct Instruction model requiring the implementation of @lever
interrelated treatment components, such as rapid pacing of instruction andtfreque
qguestioning, Becker and Carnine (1980) found that treatment integrity was low. The
Direct Instruction model emphasizes the use of small-group, direct, fdaeetcontact
with the teacher and provides systematic and sequenced instruction. Beckarrand C
(1980) summarized major findings from Project Follow Through, which was an
extension of Head Start programs to follow through with educational efforts for
economically disadvantaged children. Project Follow Through examined ninertiffere
models of instruction, but Becker and Carnine (1980) restricted their review ta¢ioe D
Instruction model. Over 15,000 kindergarten students took part in Project Follow
Through in both experimental and control groups. Students in the Direct Instruction
model groups clearly demonstrated greater gains in basic acadeisiamgmaffective
outcomes overall (Becker & Carnine, 1980). However, effective gains were detima
every area, which may not be model program effects but rather, as Becker ané Carni
(1980) believe problems with implementation. In general, it has been found thmat whe

the intervention model is complex, treatment integrity is low.
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Currently, there is no standardized way of measuring the complexity of an
intervention and one is clearly needed. Hunter (1982) developed specific guidelines
outlined within a Direct Instruction model that includes seven elements ofieffect
instruction and should be implemented in the following order: 1) identifying objectives;
2) knowledge of standards; 3) anticipatory set or hook; 4) teaching, which includes input,
modeling, and checking for understanding; 5) guided practice; 6) closure; and 7)
independent practice. Although this model was developed as a guide in designing
general classroom lessons, these steps can certainly be adaptelttgoogmpar one-to-
one instruction as well. In the next paragraph, each element of effective instrsict
described in more detail.

In identifying objectives, it is expected that the teacher will inform tilndesit
what he/she should be able to do, understand, and find important as a result of a specific
lesson. The teacher must then explain the type of lesson to be given, procedures to be
followed, behavioral expectations related to the instruction, and what knowledge or skills
should be demonstrated. For the anticipatory set, the teacher aims to gaidehéss
attention by relating the student’s experiences to the objectives of the lesaayhtthe
activation of background knowledge and/or prerequisite skills. Next, the teacher
provides the necessary information to the student for the lesson. This can be done
through lectures, films, tapes, videos, pictures or any other means. Modédtieg is t
provided by showing the student examples of the expected end product of his/her work,
explaining the critical aspects through labeling, categorizing, and camgparhe
student is then taken to the application level, where he/she completes problem;solvi

comparison, and summarizing activities. Before moving on from this step, therteac
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must determine whether the student understands the new material through etthaer for
or informal assessment. Once the “teaching” element has been completadjeheist
given the opportunity to demonstrate his/her newly learned skill(s) throughinatyac
under the teacher’s direct supervision. The teacher then reviews the key points of the
lesson and clarifies any misunderstanding. Finally, activities are pbfod
independent practice to reinforce the newly learned material. The reinforgaeraeinte
should be provided in several different contexts to promote generalization of learning.
Such an approach may serve as a useful guide for assessing the level oritpoif@ex
treatment.
Resources: Time, Materials, and Agents

The time required to implement treatments has also been found to be a factor
related to treatment acceptability by intervention agents, and is relatedléve! of
effective treatment implementation. Happe (1982) surveyed lowa school psystwlogi
and found that the majority (87%) reported lack of time as the reason for not
implementing a plan as intended. Not surprisingly, the amount of time is related t
treatment complexity and there is likely to be an interaction betweentihesactors.
The more complex a treatment the more likely it is that it will take moee tm
implement.

Similarly, the more materials and resources required for an interveihigoloyter
the level of effective treatment implementation. This is especiallylikben teachers
are not familiar with the materials and resources required for the intenvemt go
beyond the scope of their usual classroom instruction (Gresham, 1989). Interventions

requiring more than one treatment agent are also likely to be related teasgen
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effective treatment implementation, as they further complicate theneatiby
introducing another variable (i.e. communication between agents), thus allowing fo
another area of breakdown within the intervention.

Prior to RTI, when a student experienced difficulty with learning and was not
demonstrating response to the curriculum, teachers would refer the student faala spec
education evaluation. Since the change in special education law, teachers must now
attempt to intervene in the classroom and monitor student progress prior to.referral
Teachers have needed to make changes in their instruction and the way they approach
students unresponsive to the core curriculum. Package intervention programs were
typically used solely by special education teachers in a pull-out model, soenesalg
education teachers have little to no experience of these types of matettiaughl
research has found the use of materials typically found in classrooms to kekteelatgh
treatment integrity, packaged intervention programs must be used to implement
interventions to struggling learners. Teacher-made interventions, althoyghdke
yield positive results for some students, are not adequate according tolresaadards.
As referenced previously, IDEA (2004) and RTI both require the use of scientific
research-based interventions, which are typically scripted, packagedmsogThe
reason for this is that, in order to measure its effectiveness, a programensystematic
in implementation. If it is not systematic in implementation, then treatmisgrity
cannot be measured. Treatment integrity aside, a teacher-made inb@rtastno
evidence to support its effectiveness. Without the support of research, one cannot

determine whether the student is not making progress due to an underlying problem or an
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ineffective intervention. This decision can only be made when students are provided
with evidence-based interventions implemented with integrity.
Perceived and Actual Effectiveness

Perceived and actual effectiveness have been addressed in much of theeliterat
showing that interventions thought to be effective by the intervention agetewill
implemented with greater integrity. It has been suggested that treatsh@wing
behavior change more quickly (i.e. providing faster results) have highés tdve
treatment integrity. Treatment integrity is actually reinforcedhie behavior change
(Gresham, 1989) and it is easy to see how an effective intervention can furtbasencr
the motivation of the teacher to continue with proper implementation. Teachers with low
motivation for treatment implementation (i.e. teachers who expect the child to be
removed from the classroom rather than gaining the role of intervention agent) a
associated with lower levels of treatment integrity (Ysseldyke s@mson, Pianta, &
Algozzine, 1983). In a study conducted by Shinn, Powell-Smith, Good, and Baker
(1997), the relationship between feedback on effectiveness provided to teachers and
student outcomes was examined. Twenty-three special education students were
reintegrated into the general education classroom and progress continued to be monitored
weekly using Reading CBM. At week four, the students’ reading rates had not
significantly improved, and this information was shared with the teacher in theofa
graph. Four weeks later, progress was calculated again; the students]j rases had
improved significantly and continued to improve through the end of the 16-week study.
The increase in reading rate may have been related to teacher awafé¢hestudent’s

unsatisfactory progress, although these results are limited due to possibiedhistor
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effects. Although these factors are presented in the literature as dategl to treatment
integrity, there is still little known about the condition under which interventiontage
implement interventions with integrity (Noell & Gresham, 1993).
Treatment Acceptability

The acceptability of intervention plans or treatments, regardless of intervent
effectiveness, has been shown to be another important factor in determiningrwhethe
not the intervention agent actually implements the intervention (Eckert &e;ip@0O0;
Elliott et al., 1991). Treatment acceptability refers to views and opinions about the
treatment held by those responsible for implementing the treatment. In KgqA&8%
definition of treatment acceptability, the variables dependent upon acceyptatalthe
appropriateness of the treatment for the problem, the fairness of the treditment
reasonability of the treatment, the intrusiveness of the treatment, and whether t
treatment meets with conventional notions about what treatment should be. kodicall
would seem that intervention agents who find a treatment acceptable (i.e. eppropr
fair, reasonable, unobtrusive, and in accordance with their own notions about treatment)
are more likely to follow through with the implementation. Wolf (1978) provides a
review of the importance of social validity in conducting research, drawing on an
example from a study conducted by Braukmann, Kirigin, and Wolf (1976) that used the
Achievement Place model. The Achievement Place model was a community-based,
family, behavioral treatment program for young people. During this invaetigat
Wolf's (1978) understanding of the importance of social validity ratings becaae cl
when a community dismissed the researchers implementing the program. h&hen t

Achievement Place model was presented to another community after changes had been
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made based on community feedback (Braukmann et al., 1976), positive social validity
ratings were demonstrated, which in turn led to the adoption of the model in the
community. Wolf (1978) advocates for the development of measurement systems to
gather social validity information from consumers of interventions, as inteyasrar
programs with higher social validity or acceptability are more likely tadmgpted.

A model of treatment acceptability introduced by Witt and Elliott (1985) eaplor
the reciprocal and sequential relationships among four elements: treatoeptability,
treatment integrity, treatment effectiveness, and treatment useradatment
acceptability at the top. If there is treatment acceptability, texgtmtegrity will be high
and if treatment integrity is high, the probability of behavior change wilkase. If the
behavior is changed, then the acceptability of the treatment by the interveyaiamall
also increase and therefore be an acceptable treatment for future use.bke possi
conceptualization the model proposed by Witt and Elliott (1985) is demonstrated in
Figure 1. Elliott et al. (1991) indicate a relationship between treatmesptability and
treatment use, demonstrating that interventions with high acceptabilittol@eadncrease
in the use of the intervention. A relationship between treatment integrity anddreha
change has also been supported (Gresham, 1989), demonstrating that high levels of

treatment integrity are related to increased behavior change.
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Figure 1: Conceptualization of Witt and Elliott’'s (1985) proposed model of treatment
acceptability.

A similar model developed by Reimers, Wacker, and Koeppl, (1987) added a
knowledge component to Witt and Elliott’s (1985) model arguing that a treatment must
first be understood before the level of acceptability can be assessed. Podanduoheys
of an intervention leads to low implementation integrity, which in turn leads to low
effectiveness (behavior change). Good understanding may lead to either low
acceptability or high acceptability.

Additional factors have been shown to influence treatment acceptability,
including type of language used to describe interventions, consultant involvement, type
of treatment, time required for implementation, problem severity, and interventioin age
variables such as knowledge of behavior principles and years of experiercstudy

conducted by Witt, Moe, Gutkin, and Andrews (1984), the relationship between the types
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of language used to describe interventions and teacher ratings of accephthkty
intervention was investigated. The intervention was described either in behteios|

in pragmatic terms, or in humanistic terms. The findings indicated that when the
intervention was described in pragmatic terms as opposed to behavioral or humanistic
terms, acceptability ratings of the intervention were high. Algozine, tigdss|
Christianson, and Thurlow (1983) investigated the relationship between treatment
acceptability and teachers’ intervention preferences, depending on the level of
consultation provided. Case studies of 40 treatment alternatives applied to thsew type
classroom problem were presented to teachers. Teachers gave a higttabgitge

rating to interventions that could be implemented directly than to those that depended on
a consultation with a psychologist.

Witt, Elliott, and Martens (1984) investigated the relationship between type of
treatment and treatment acceptability. A total of 180 pre-service tsagbie asked to
rate acceptability of six treatments on the Intervention Rating P&fiileSix treatments
were provided for changing target behaviors of daydreaming, obscene languklge, a
destroying property: three positive (praise, home reinforcement, and token g¢@maim
three negative (ignoring, response cost, and seclusion time-out). Pre-sachezde
rated positive treatments more acceptable than negative treatmehtsdante problem.
Elliott, Witt, Galvin, and Peterson (1984) replicated the Witt, Elliott, et al. (19@4y
using the same six interventions and again found positive treatments to be rated more
acceptable. In addition, an interaction effect between treatment type andrproble
severity was found. Severity has been operationalized as both the degree ity mtens

inappropriate behavior and the number of children who demonstrate inappropriate
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behavior (Elliott et al., 1991). Elliott et al. (1984) operationalized the definition of
severity as the degree of intensity. Teachers were asked to read sesegscriptions

of a student whose misbehaviors were low (daydreaming), moderate (obscengdangua
or severe (destruction of property) and rate the acceptability of one optissible
positively oriented interventions that ranged in complexity. The three possible
interventions were praise (low complexity), home reinforcement (modsratplexity),

and a token economy (high complexity). The results showed that the least complex
intervention (praise) was rated as the most acceptable treatment faghsdvere

problem (daydreaming), while the most complex intervention (token economy)tegs ra
as the most acceptable treatment for the most severe behavior probleayiftgstr
property). Teacher ratings of the acceptability of reductive inteoretanging in
complexity included ignoring (low), response cost lottery (moderate), andgsgettime-

out (high). As with the positively oriented interventions, the results showed tHaa#te
complex intervention (ignoring) was the most acceptable treatment for thadsare
behavior problem (daydreaming) and the most complex intervention (seclusion time-out)
was the most acceptable treatment for the most severe behavior probleayifttest
property). When the severity of the problem was high, teachers rated morexomple
interventions as acceptable.

The study conducted by Witt et al. (1984) also found problem severity to
influence teacher rating on treatment acceptability. The study edgl@eelationship
between several variables: teacher time involvement; intervention typegaerity of
the behavior problem. Teachers evaluated treatments on the Intervention Ritlag P

20 after reading descriptions of each intervention, including the amount of time dequire
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for implementation. Time required for treatment implementation ranged frorfides
than 30 minutes per day) to high (more than three hours per day, including maintenance).
Teachers preferred interventions that were more time-efficient, but Wwlagmdsenting
problem was rated as more severe, expectations about time were adjusted. These
findings provide support for severity of the problem as a salient factor for impkiment
integrity and provide useful information for practitioners in designing intexveiplans.

According to a study conducted by McKee (1984), teacher knowledge of behavior
techniques was found to be related to treatment acceptability. Teacher knowdedge
assessed using a modified 16-item version of the Knowledge of Behaviopsres
Applied to Children Test (KBPAC) (O’Dell, Tarler-Benlolo, & Flynn, 1979). & sn
the scores of the assessment, teachers were assigned to either awigddenor low-
knowledge group using a median split technique. Teachers in the high-knowledge group
rated treatments as more acceptable than those in the low-knowledge group. Finding
from this study give support to the understanding component in the Reimers et al. (1987)
model mentioned previously. Teachers demonstrating a greater understanding or
knowledge of a treatment rated treatments as more acceptable.

An inverse relationship has been found between teachers’ experience (i.e. number
of years taught) and treatment acceptability (Witt, Moe, et al., 1984). Thelstalitt,
Moe, et al. (1984) is described in the previous section where the relationship between
type of language used to describe treatments and treatment acceptabxdynined.
Teachers having more years of experience rated acceptabilityi@fadithents as low.

When treatment acceptability by teachers (or intervention agents) is high,

treatment integrity of interventions has also been found to be high. From thergera
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we also know which factors are related to high acceptability of treatmeeablyers.
Type of language used to describe interventions, consultant involvement, type of
treatment, time required for implementation, problem severity, and intervegeoh a
variables such as knowledge of behavior principles and years of experieatidau®rs
related to teacher acceptability. These factors deserve more attanggearch and in
practice when designing interventions for teacher implementation. Addlifiona
researchers and practitioners should also be aware of teacher variables,y&aaks af
experience, knowledge of behavioral principles, type of training and classroom
management techniques used. If interventions can be created with thexseifactind,
treatment acceptability by teachers and treatment integrifikahg to increase.

Assessment of Treatment Integrity

Treatment integrity has been assessed using both direct measures wideky
used within school settings (i.e. naturalistic and systematic observationsdaect
measures (i.e. rating scales, self-monitoring, self-report, and behanteralews).
Each type of measurement system has both advantages and disadvantages (Gresham,
1996). Direct and indirect measures are discussed and critiqued in the followiog. sec

Direct Measures

Typically, when treatment integrity is measured directly, an obsbasea list of
implementation steps that are indicated as being present or not presenthduring t
implementation of the intervention. In reporting the integrity of a particussice®, the
number of steps completed is divided by the total number of steps to yield a percentag
Several researchers make suggestions about how to assess intervention (Diegeit;

Schneider, 1998; Gresham, 1989, 1996; Gresham, MacMillan, Beebe-Frankenberger, &
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Bovian, 2000; Lane, Bocian, MacMillan, & Gresham, 2004). Three steps are typically
involved in designing a direct observation system for the assessmentrottrea

integrity: 1) clearly specify all the treatment components in operatiemak; 2) record

the occurrence and non-occurrence of each treatment component; and 3) calculate the
percentage of treatment components implemented by the intervention agsha(@re
1989,1996; Lane et al., 2004). For the third step of the system, Lane et al. (2004) add
that both component and daily or session integrity should be computed. Component
integrity is the average rating for a specific intervention component and e asuv

much of the intervention was implemented, while daily or session integritg sverage
rating for all intervention components combined and measures how well the intamventi
was measured (Gresham et al., 2000). Component and daily integrity can be further
categorized according to a review of treatment integrity in preventioarobseonducted

by Dane and Schneider (1998). Component integrity, which looks at the content of the
intervention, can be further categorized by treatment adherence, exposage/cGosl
program differentiation. Daily integrity, which looks at the process of theverigon,

can be further categorized by the quality of delivery and participgmbnsiveness (Dane
& Schneider, 1998). Intervention adherence measures the extent to which the
intervention agent follows the specific objectives of the intervention, which ismédoay
researchers have focused on. Exposure or dosage, which has received vetgitithe a

in research studies, measures the number, length and frequency of intervention
occurrences. Program differentiation measures the different components of the
intervention to distinguish between similar interventions and ensure only relevant

components are being used. This is an area that many researchers $ealieeecssary
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focus for future research in treatment integrity (e.g. Gansle & Noell, 2@D7ality of
delivery measures the more qualitative aspects of the intervention, focusifigobine
qualities of the intervention agent. Finally, participant responsiveness measures t
engagement level of the student. Research investigating the last twatslefme
treatment integrity is scarce. Dane and Schneider (1998) point out the lack of
consistency in the research when measuring intervention integrity and sioggesig
on these five elements of integrity. By doing so, there will be more consisteaneg ac
the board in integrity research, making it easier to draw conclusions.

In using direct forms of assessment, although it is still undecided in théuligera
how many or how long observations should be in order to accurately sample true
behavior, it has been suggested that 3—-5 observations each of between 20 and 30 minutes
is acceptable as a rough guideline (Gresham, 1996). Although direct observation of
behavior is ideal, it is not guaranteed that the observation session actually dgptoa¢s
behavior. In collecting direct observation data, the research runs thé nesictivity.
Reactivity of observations is when those being observed change behavior due to the
presence of an observer (Gresham, 1996; Hintze & Matthews, 2004; Merrell, 2003). Itis
likely that the treatment agent will follow the treatment protocol moretlstivhile being
observed.

Indirect Measures

Types of indirect measurement, which are less obtrusive, include self-namitori
rating scales, and interviews. For the most part, these indirect measuraraents
developed by researchers to fit particular research questions. Collectidfn of se

monitoring data relies on the intervention agent to be truthful and accurate in the
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reporting of treatment integrity. Hagermoser Sanetti and Kratochwill (Z008) self-

report data to be more accurate when collected more frequently: on a dailgsdasis
opposed to a weekly or monthly basis as reported in previous research (d.& Noel
Gansle, 2006). More research is necessary to explore this finding, but promising suppor
has been provided for the use of self-report data as an adequate measurement tool for
treatment integrity.

Rating scales that have been used to assess treatment acceptabilityaratheel
include: the Behavior Intervention Rating Scale (BIRS) (Von Brock, 1985; Von Brock
Elliott, 1987); the Children’s Intervention Rating Profile (CIRP) (Witt Bidgt, 1985);
the Intervention Rating Profile-20 (IRP-20) (Witt & Martens, 1983); therir@ntion
Rating Profile-15 (IRP-15) (Martens, Witt, Elliott, & Darveaux, 1985); and teatfent
Evaluation Inventory (TEI) (Kazdin, 1980). The BIRS was found to have an internal
reliability ranging from 0.87 to 0.97 and a criterion validity ranging from 0.52 to 0.78
with the Evaluative Scale of the Semantic Differential (Elliott & Tireyt1991). The
CIRP was found to have an internal reliability ranging from 0.75 to 0.89 (Martens &
Meller, 1989) and a criterion validity ranging from 0.67 to 0.69 with the Treatment
Expectancy Scale (Waas & Anderson, 1991). The IRP-20 was found to have an internal
reliability of 0.89 (Witt & Martens, 1983) and a criterion validity of 0.86 with the
Evaluative Scale of the Semantic Differential (Witt, Elliott, et al., 1984 RP-15
was found to have an internal reliability of 0.98 and a criterion validity of 0.86 with the
Evaluative Scale of the Semantic Differential (Martens, Witt, EJl&tDarveaux, 1985).
The TEI was found to have an internal reliability of 0.89 (Kelly, Heffer, Gres&am,

Elliott, 1989).
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Unfortunately, indirect methods, which depend on reporting from the intervention
agent, can reflect bias and possibly not provide an accurate depiction of the actual
behavior. There are several types of response bias that may occur in sélf-repor
measures: acquiescence, social desirability, faking, and deviation (V2003).
Acquiescence is the tendency for self-reporters to consistently chooseranstine
same direction (i.e. answering yes to all questions). In the case of saaiabiigy, self-
reporters will choose answers that are socially acceptable rathehéiraimue feelings.
Faking is similar to social desirability, but in this case the self-repaiitl choose
answers that create a positive impression. Finally, deviation refers to an unmralent
or unusual way of answering the questions. For the types of self-report rsessddor
assessing treatment integrity, faking is most likely to be a problem sinoeeimtien
agents are likely to want to give the researcher the impression that thexpEm@menting
the intervention as intended. Owing to the disadvantages of both direct and indirect
assessment methods, it is recommended that when conducting treatment integrity
research, several methods and sources are used to collect data (Gandle 200lGe
Gresham, 1996).

Summary
Purpose of the Current Study

In reviewing the literature, the importance of treatment integrégaxeh is clear
in both legal and practical arenas, as are its implications for successfuéntion
implementation. Ultimately, in an RTI approach, “decisions regarding ainguogi
intensifying an intervention are made based on how well or how poorly a student

responds to an evidence-based intervention that is implemented with integrity”
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(Gresham, 2007, p.10). The key to this statement and the basis for RTI being successful
is that the intervention is “implemented with integrity”. Without the assurance of
treatment integrity, one cannot definitively judge whether the instructmyogkamming
designed to improve student performance was truly unsuccessful as a functiateot st
learning disabilities. If schools intend to comply with the most current $@eltiaation
laws, they must take the necessary steps to ensure interventions are beaneimgad
and that they are being implemented with integrity. Treatment integatyiges should
no longer be ignored or seen as a separate step in implementing interventions, but should
be considered a key component within the intervention itself that is necessary for
successful implementation. Ultimately, it is necessary to ensure ¢ggitytof the
decisions being made for students (Shinn, 2007).

Although many researchers have begun to investigate technical issues,dactor
implementation, and assessment of treatment integrity, there is stilittlergiown for
how to ensure successful adherence to an intervention. To further the research base, the
direction of integrity research must develop in several ways. FirstSséngal to
further understand the technical issues related to treatment integritgat&rgemphasis
must be applied to the specificity of definitions. Dependent and independent variables
must be operationalized to enable a more reliable measurement of variabless and f
replication of research. Additionally, questions must be answered about the interventi
dosage necessary to elicit the intended result. Measurement of treatmentegpds
treatment adherence must also be a priority in research, as the current teséssifreent
may be inaccurate and unreliable (i.e. self-report data). The crucipboemts of an

intervention must also be identified.
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Second, it is essential to identify those crucial factors or steps nectsdhey
intervention to be successful (Gansle & Noell, 2007). Identification of fagters (
complexity of treatments, time required, materials/resources, numbeathént agents,
perceived and actual effectiveness of treatments, motivation of treatneeatd,agverity
of the problem, and acceptability of treatments) that predict high treatmbegtity and —
even more importantly — further predict positive student outcomes must continue to be
examined. With the most recent changes to educational law and a solid foundation of
treatment integrity research, new research should focus on answering thusearad
guestions.

The results of the literature review clearly support factors relatedartent
integrity of interventions. However, the research has examined each component
separately when exploring the relationship with implementation integfiggermoser
Sanetti and Kratochwill (2009) propose that future research focus on whethettiorierac
effects occur between factors related to treatment integrity (modgrand whether
variables identified as related to treatment integrity are alsiedet@ treatment
outcomes. The current study proposes to further explore the theory behind treatment
integrity and the suggestions provided by Hagermoser Sanetti and Krato20@4) by
grouping certain related factors together to explain the various levis&satbhent
integrity in intervention implementation. It is hypothesized that treatmeagrity varies
as a function of both complexity and acceptability. Subsequently, these praciamsf
are related to treatment integrity, which in turn is related to student olgcome

At the present time, there are no tools used to measure the complexity of an

intervention. In conducting research for the current study, the researchdradené
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need and explored possible ways to measure the complexity of interventions in a
standardized manner. Hunter’'s (1982) Direct Instruction model for guiding insitraict
design was used for the development of a tool to measure complexity, with higiesr sc
indicating a closer alignment with Hunter’s (1982) model and a higher coitypléx
logical argument could be made that using a direction instruction model makes the
implementation of the intervention less complex owing to the scripted nature of the
model. Although a model that is organized in a prescribed manner may be easidr to re
and follow, the complexity of delivery makes it more difficult to implement. The mode
goes beyond simply reading the curriculum or intervention protocol as a script. The
Direct Instruction model requires the implementation of several intexdeleeatment
components, such as preparation of materials, enthusiasm to gain the studentsattenti
behavioral expectations, assessment of student understanding, and providing
opportunities for both guided and independent practice, in addition to the “teaching” of
the lesson at a rapid pace of instruction. This model has similar elements to the
previously mentioned intervention (i.e. Direct Instruction model) that have been
considered to be highly complex according to the literature (Becker & Carnine, 1980).
The Complexity Factor includes four factors previously found to be related to
treatment integrity: 1) complexity of the treatment; 2) time requirechplementing the
treatment; 3) materials and resources required for the treatment; and 4) thex ntim
treatment agents required for treatment implementation. This was dectdegdeach
of these individual factors is likely to be related to one another. For examesha@r
(1989) notes an interaction between complexity and time, and that when a treatment i

more complex it is very likely that it will take more time to implement. Tise can also
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be made for the type of materials required and the number of agents required for
intervention implementation.

The Acceptability Factor will include three additional factors previoiaind to
be related to treatment integrity: 1) perceived effectiveness of teantmn; 2) severity
of the problem; and 3) acceptability of the intervention. These three facta's wer
grouped together because they all measure teacher perceptiortkely ithat the
teacher will rate each of these factors in a similar way. If th&eéedeels that the
intervention is effective and the problem is severe enough to warrant the intervention,
then he/she will likely find the treatment to be acceptable. Therefore, ltagdukthat
each of these individual factors discussed in the literature should be combined tosform t
Acceptability Factor in the present study.

Lastly, a necessary element for the measurement of treatmenityntegrsound
technology for directly and indirectly assessing integrity (Ga&dimell, 2007) that
could also be used across treatment agents, situations, and time (Gresham 1989).
Additionally, without having generic measurement tools that can be used for & wériet
interventions and problems (i.e. academic vs. behavioral), comparisons with otres studi
are much more difficult. With a universal technology for assessing treaintegrity
comparisons of different treatments implemented at various levels ofitytean be
measured and will help to understand what treatments produce effects adpends

of integrity (Gresham, 1989).
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Research Questions
The following research questions and hypotheses will be explored in the curdsnt st
1) What are the direct relationships among implementation factors, treatnegmitynt
and reading fluency?
a. Hypothesis: Consistent with past research, it is hypothesized that low scores
for the complexity factor will predict a high level of treatment intgygrind
that high scores for the acceptability factor will predict a high level of
treatment integrity. High scores for treatment integrity wildpregreater
gains in reading fluency.
2) How does treatment integrity mediate these relationships?
a. Hypothesis: It is hypothesized that low scores for the complexity factor will
predict greater gains in reading fluency as mediated by treatmenttinteyl
high scores for the acceptability factor will predict greater gaimsading

fluency as mediated by treatment integrity.
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CHAPTER 3
METHODOLOGY
The purpose of this chapter is to describe the methods used in conducting the
research project. Information is provided on the setting, subjects and method of subject
recruitment. Lastly, the procedures and the outcome measures areedescrib

Setting and Participants

Setting

Data were collected during the 2009/2010 school year at an elementary school
currently receiving funding from a Reading First grant in the southwgséetiof the
United States. The district is one of the largest in the country and includes 213
elementary schools, 59 middle schools, 48 high schools, 24 alternative schools, and 8
special schools. The district employs over 38,000 employees that serve over 309,000
students. The following demographic data for the school are reported for the 2009/2010
school year. The ethnicity of the students is 41% Hispanic, 34% Caucasian, 1484 Afric
American, 9% Asian/Pacific Islander, and 0.7% Native American. ApproxXyriziéo
of students have limited proficiency in English.

The elementary school in which the study was conducted was one of two schools
that the researcher was assigned to as a school psychologist intern for tR@ ZD09/
school year. Participants were not drawn from the second elementary schoaloowing
the lack of a universal screening measure and implementation of Tiezrlld@ntions.
Approval from the participating school principal and school district department of
research, along with sponsorship from the director of psychological services, wa

obtained prior to the study.
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Participants

The participating elementary school did not meet the standards for Adequate
Yearly Progress (AYP) for the 2008/2009 school year and was classified asethadfl
Improvement — Year Two”. The following demographic data for the school arg¢eépor
from the 2008/2009 school year. In comparison to the district, this school had a
predominantly Hispanic population (83.6%), with 61% of the students classified as
having limited proficiency in English. Other demographic data include: 7%
Black/African American, 6% Caucasian, and 2% Asian/Pacific Islkanfi¢otal of 92%
of the students qualified for a free or reduced-price lunch. There was a 34%nicansi
rate and the student to teacher ratio ranged from 16:1 to 27:1, with smallerzelass s
the kindergarten and first-grade classes.

Universal Tier | Screening was conducted in September 2009. As a result, a total
of 122 student participants in grades 2 through 5 were placed into Tier Il intenssiar
reading problems based on their screening score and were eligible i@paton. All
general education students with scores below benchmark criteria on the DIBELS
Reading Fluency (DORF) test who gave their consent and whose parents gave thei
consent to take part in the study were included. Students receiving speciabeducat
services were excluded from the study, owing to additional reading intervemntabns a
instruction time received by special education teachers. Therefore, stpaeitipating
in the study were receiving only Tier | core instruction and either the Myhger
Passport (Voyager Expanded Learning, Inc., 1994) intervention or the Tier || Rdad W
(Voyager Expanded Learning, Inc., 1984) intervention. In total, 31 second-grade, 17

third-grade, 34 fourth-grade, and 40 fifth-grade students participated, of whome6 wer
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girls and 66 were boys. Ethnicity of the sample included 86% Hispanic, 7% Caucasian,
and 6% African-American. Seventy-four percent of participants wessifital as
English Language Learners. Twenty teachers serving as intervengiots agrticipated,
19 of whom were female. Years of teaching experience ranged from arte $da
years, with 10 being the median number of years taught. Three teachers armtkats st
were excluded from data analysis owing to missing data.
Procedure

The investigation was conducted between October and November 2009 during the
fall semester of the school year. The Acceptability of InterventiorsidegAIM) pre-
survey was completed by participating teachers prior to the start of miense The
researcher trained five school psychologist interns on the Intervention tintelecklist
observation tool to assist with data collection throughout the seven-week intanventi
period. Descriptions of the interventions to be observed and the observation tool were
provided to the observers and any questions were addressed prior to the observations.
During the intervention period, each intervention group was observed a total of three
times. The three observation days for each group were randomly assignegkbyAne
average of the three observations was computed to obtain a score of treatmetyt integri
Observations were completed on Thursday and Friday of each week unless the school
was closed due to a holiday or staff development day, in which case observatens wer
completed on Wednesday. Also, owing to federal and state holidays, a classearty (
Halloween celebration) and staff development days, interventions were ientéghon

only 31 out of the possible 35 days of the intervention period. After the intervention
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period, teachers completed the Factors of Implementation — Self Report Meaduhe
AIM post-survey.

Two significant changes to the original methods proposal needed to be made.
First, a nine-week intervention period was originally foreseen but, owing to the 1R-mont
school schedule, adjustments in research design needed to be made. The entire school
operates on a “track” schedule, which means that the students were out of school for a
five-week period beginning at week eight of the intervention period. It wasdheref
decided to shorten the intervention period to seven weeks instead of having a kve-wee
break with no intervention during those five weeks. Shortening the intervention period
certainly lessened the number of days the intervention was implemented anethe t
available to allow growth in reading. Second, it was originally anticipdiat a variety
of reading interventions would be implemented. However, owing to the large number of
students in need of intervention, the participating school followed a standard protocol
model that included only two reading interventions. Also, owing to the timing of the
present study, it was not possible to include Tier Ill reading interventionse thasges
in methodology and their implications are covered more thoroughly in the discussion
section.

Response to Intervention — District Model

During the 2004/2005 school year, 11 schools within the district began piloting an
RTI model. A team of school psychologists formed to train individual schools on the
core principles of RTI (full-day PowerPoint training) and the district pro@sdur
necessary for implementation (half-day grade level training). Since phenmantation

of RTI in the pilot schools in the 2004/2005 school year, additional schools have been
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trained each year up to the present. RTI is now a district-mandated pfaictice
identifying children with a specific learning disability, although individe&iools vary
in the level of RTI implementation that has been reached.

The RTI model, adopted district-wide, consists of three tiers. Tiers | (core
instruction) and Il (intensive instruction of a targeted skill) are cardtistith the
literature, whereas Tier Il varies. The district breaks Tier Il dovntuab levels based
on benchmark assessments: Level | consists of students who fall into tbhgis{rainor
delays) category, while Level Il consists of students who fall into the iage(major
delays) category. Progress is monitored every other week for studentstegtdgpcs
level and weekly for students at the intensive level. A problem-solving team wasen p
at each school to develop intervention plans and make decisions based on student
progress. The membership of the problem-solving team varied depending upon the
school. The benchmarking system in place at each school also varies depending upon
resources. Aimsweb (Pearson Education, Inc., 2008), DIBELS (Dynamiuheant
Group, Inc., 2009), and mCLASS (Wireless Generation, 2010) are the most common
benchmarking systems used throughout the district. There is no psychometoigatly s
assessment system in place for the measurement of treatmentyirgegny level of
instruction or intervention practice. Although the treatment integrity ofvatéions was
not typically assessed, certain safeguards were put in place to agibatdural
integrity. An intervention assessment protocol (see Appendix A) developed by the
district is completed by the multidisciplinary team once a suspicion of aldisabi
identified, and a referral is made to the multidisciplinary team for aadpashication

evaluation. Accountability of procedural integrity is delegated to classraohess.

44



In the development of a Tier Il intervention plan, three elements aresaeges
for implementation: 1) Intervention Plan (see Appendix B); 2) Intervention$eg
Appendix C); and 3) Intervention Graph (see Appendix D). Additionally, each teache
required to collect DORF data has a palm pilot for data collection. Data frqualthe
pilot are uploaded to the mCLASS (Wireless Generation, 2010) website weeklyte ens
the procedural integrity of data collection for monitoring progress.

The Tier Il intervention plan was developed by the individual grade level's
problem-solving team, which consists of all grade level teachers (i.egestshlevel is
its own team) and occasionally a specialist, depending on the area of conoern. T
individual classroom teacher used the Tier Il intervention plan to carry out the
intervention. The intervention log was used to document each day the intervention was
actually implemented and the amount of time that the student received the intended
intervention. Progress was monitored weekly and plotted on the intervention graph. If a
student did not make adequate progress after the nine weeks in response to the Tier |
intervention (18 weeks of data in total, including the data collected during Tier Il
interventions), the student was referred for a special education evaluation.

Response to Intervention — Participating School

The participating school first implemented RTI as a system of sedelogery for
the current school year (2009/2010). The adopted model consisted of a combination of a
standard protocol approach and a problem-solving model within a three-tier framework.
Tier | consisted of Harcourt Trophies (Harcourt, Inc., 1919) as the calegea
curriculum for grades 1-5. This was a new core reading program for gradead 32, a

although it had been used in grades 4 and 5 for four previous years. The reading block
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was 90 minutes long and consisted of whole-group instruction as well as diffecentiate
small-group instruction. Benchmark assessments in the area of readingdtoaee
times per year (September, February, and June). Subsequent to the September
benchmark, students whose performance was below grade level benchmark were moved
into either Tier Il — Level | or Tier Il — Level Il interventionayips. Each grade level
had a 40-minute block built into its daily schedule specifically for Tiartérventions.
Students who scored at or above the DIBELS (Dynamic Measurement Group, Inc., 2009)
benchmark criteria for minimal competency were considered to be “lowarskivere
given independent work at their level to complete during intervention time. Studemts w
scored below the benchmark criteria for minimal competency, but not so low as to be
considered “at risk”, were considered to be at “some risk” and received Vdasggrort
Intervention (Voyager Expanded Learning, Inc., 1994) and their progress was etbnitor
every other week. Students whose performance were lowest and were conesiflered t
“at-risk” received the Read Well Intervention (Voyager Expanded Legrinc., 1994)
and were their progress was monitored weekly.

This model is fluid, meaning that students move between the levels based upon
their performance on the DIBELS (Dynamic Measurement Group, Inc., 2009)
assessment. The following procedures took place after the conclusion of the present
study, but are described here to provide a clearer understanding of the RTI model
implemented within the participating school. Progress monitoring data wesses sy
the lead RTI team after nine weeks of intervention. Students who demonstrateat@dequ
progress in the Tier-Il — Level | intervention groups and achieved three otimeec

scores in the “low risk” category were moved out of the intervention group. Students
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who demonstrated adequate progress in the Tier-11 — Level Il intervegtbops and
achieved three consecutive scores in the “some risk” category were mawvethé Read

Well intervention group to a Voyager Passport (Voyager Expanded Learning, Inc., 1994)
intervention group. Students who demonstrated inadequate progress within Tier Il —
Level | were moved to a Tier Il — Level Il intervention group, while studehts
demonstrated inadequate progress within Tier 1l — Level |l werereefén the grade

level problem-solving team. The team then developed an intervention plan more specific
to the student’s problem (Tier Ill), which was implemented in addition to the core
reading (Tier I) and reading intervention times (Tier 1l). Procedouésed previously

for Tier Il interventions were followed. Treatment integrity of Tikfnterventions was

not assessed, as they were implemented after the conclusion of the present study.

Independent Variables

Tier Il Interventions

Reading interventions selected for Tier 1l were purchased by the jitspacialist
at the end of the previous school year (2008/2009) prior to the researcher’s assignment
the participating elementary school. Voyager Passport (Voyager Expaedetnig,
Inc., 1994) is a comprehensive, research-based intervention designed for students i
grades K through 5 who are struggling to read. It has shown the most success for
students who are approximately one to two years behind in reading and waseherefor
implemented at the strategic level. It contains systematic and élgd®mons that
integrate the five essential components of reading (phonemic awarenesss phoni
fluency, comprehension, and vocabulary) and should be delivered through the standard

protocol provided. Voyager Passport (Voyager Expanded Learning, Inc., 1994) was
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designed for implementation in a small group of up to six students to supplement the core
reading curriculum. Two components make up the Voyager Passport (Voyager
Expanded Learning, Inc., 1994) daily curriculum: 1) word works, which provides
instruction in phonemic awareness, letter—sound recognition, word reading, and sight
words; and 2) read to understand, which provides students the opportunity to practice the
newly learned skills with instruction for vocabulary building and comprehension. A
fluency book is also included for additional practice. Voyager Passport (Voyager
Expanded Learning, Inc., 1994) is based on five steps. The first step incluthésgeac
modeling, and probing. Material is explicitly taught to the student and the purpose for
learning each concept is presented. Each concept and skill is modeled for the stude
followed by probing to ensure initial understanding of what was taught. The seepnd st
is guided practice, in which students are presented with short tasks relateddinciyet.
Each student’s success is closely monitored and immediate correctivecleedba
provided when necessary. Student understanding is ensured before moving on to
independent practice, which is the third step in the model. Students are provided
opportunities to practice the newly learned skill independently. The fourth skep is
cumulative review, where the previously taught elements are systdiyagesewed.

New concepts are integrated into previously taught concepts to provide students wi
continual practice and reinforcement. The fifth and final step in the model israss¢s

of each concept. Teachers have the opportunity to informally assess student sesponse
for accuracy throughout each lesson. In addition, every fifth lesson includesah form
assessment (Adventure Checkpoint) to measure students’ understanding and a skill

review is provided as needed. Based on the results of the assessment, tehehers eit
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move forward with instruction or re-teach skills as necessary. Studentsare al
encouraged to share what they have learned with their families after each Aelventur
Checkpoint is completed.

Read Well (Voyager Expanded Learning, Inc., 1994) is a research-badetyre
curriculum for the primary grades (K-2), consisting of whole- and small-grougnkess
Since the program was used as an intervention rather than as a core curdwdlen
group lessons were also taught in the small-group format. Read Well (Voyager
Expanded Learning, Inc., 1994) contains systematic and explicit lessondeledte
oral language and the five essential components of reading (phonemic asarene
phonics, fluency, comprehension, and vocabulary) and should be delivered through the
standard protocol provided. Daily lesson plans consist of 30 minutes and include two
components: decoding practice and story reading. Teacher materials intdadbex’s
guide, sound and word cards, smooth and bumpy blending cards, spring toys (used for
stretch and shrinking of words), and an assessment manual. Each student is provided
with a decoding book, a story book, a comprehension and skill work book, and
homework. Daily lessons begin with a review of the previous lesson. Using the
decoding book, the new sound is introduced, practice with the new sound is provided,
spring toys are used to stretch and shrink words with the new sound (e.g. catss,caaatss
cats), sounding out practice is provided, and a list of sight words are practicezl. Onc
decoding practice is complete, story reading begins. The story is introducedieaadhtr
vocabulary is reviewed and practiced. Read Well (Voyager Expanded Leanging,

1994) provides the choice of following a three-, four-, six-, or ten-day lesson plan; the

ten-day lesson plan was implemented at the participating elementary schoalingrovi
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students with additional review and practice for each story. Homework praetscalso
provided each day.

Interventions were implemented daily during each grade level’'s 40-minute
intervention time block. Intervention time blocks for each grade level werd@sdol
second grade — 9:10 to 9:50 a.m., third grade — 11:45 a.m. to 12:25 p.m., fourth grade —
8:15 to 8:55 a.m., and fifth grade — 10:10 to 10:50 a.m. Intervention groups were formed
by the literacy specialist based on student DORF scores to keep variabdiadofg
ability low. In general, classroom teachers were responsible for irapterg the
Voyager Passport (Voyager Expanded Learning, Inc., 1994) intervention, while
instructional aides, a special education teacher, and a literacy sp&@aiigesponsible
for implementing the Read Well (Voyager Expanded Learning, Inc., 1994) intervention.
However, two second-grade classroom teachers were asked by the Bfera@)ist to
implement the Read Well (Voyager Expanded Learning, Inc., 1994) interventieadnst
owing to a larger number of students in second grade requiring the more intensive
intervention. Intervention agents were responsible for monitoring progresior ea
student in their intervention group.

Seven factors of intervention implementation found to be related to treatment
integrity were measured and categorized into two groups: 1) Complextysiand 2)
Acceptability of Intervention factors. The Complexity factors that vaesessed by the
Factors of Implementation Checklist included complexity of treatments,reequired in
implementing treatments, materials/resources required for trettnaad number of
treatment agents required. The Acceptability of Intervention facteessed by the AIM

included perceived effectiveness of treatments, severity of the problem, aptbaday
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of the treatment by the treatment agent. In the following section, each elvtre s
factors is operationally defined.
Factors of Implementation
Complexity Factors
=  Complexity of the treatment was defined by the following elements afteke
instruction, as proposed by Hunter (1982): 1) identifying objectives; 2)
knowledge of standards; 3) anticipatory set; 4) teaching, which includes input,
modeling, and checking for understanding; 5) guided practice; 6) closure; and 7)
independent practice. These elements were used to develop a treatment integrity
protocol (Factors of Implementation Checklist) for the purposes of assessing the
complexity of reading fluency interventions used in the study. Operational
definitions of each element are included in the checkilist.
= Time required in implementing treatmemtas the total time that the intervention
agents spent in three areas: 1) preparing for the intervention, including
photocopying, gathering materials, practicing with the materiatk, a
organizational planning for the intervention; 2) implementing the intervention,
which is from the time the intervention began to when it ended; and 3) collection
of progress monitoring data, which included organizing and printing materials,
data collection, and recording the student’s progress.
= Materials/resources required for treatmemse considered to be anything that
the teacher used outside of his/her regular classroom and was not typichls use

part of the general curriculum teaching (i.e. used with the entire.class)
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Number of treatment agents required was defined as any person who padticipate
in administering the intended intervention to the student. This included any
person who participated in collecting relevant materials, implementirarthel

intervention, or monitoring student progress.

Acceptability of Intervention Factors

Perceived effectiveness of treatments was defined as the soeikedeon the
treatment effectiveness scale as indicated by the intervention agergs Scor
ranged from 1 (not at all effective) to 6 (very effective).
Severity of the problerwas defined as the score received on the severity question
on the AIM as indicated by the intervention agent. Scores ranged from 1 (not at
all severe) to 6 (very severe).
Acceptability of treatment was defined as the score received on the AIM.
Measures
Acceptability of Intervention Measure (AIM)

The AIM was adapted from the Syracuse School-Based Intervention Tean) (SBIT

Introductory Staff Survey and Referring Teacher Acceptability Qarestire (Wright,

2008), and the Behavior Intervention Rating Scale (BIRS) (Von Brock & Elliott, 1987).

Several questions on the SBIT were taken directly from the BIRS. The BIR8adc

guestions seeking teacher perceptions on behavior rather than academic iatexvent
Statements regarding behavior were not applicable for the purposes of the studgnt
and therefore either they were not included or wording was changed to redtiiogre

Examples of statements that were excluded in the development of the AIM irjude:

“The intervention would improve the child’s behavior to the point that it would not
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noticeably deviate from other classmates’ behavior”; and 2) “Soon aftey ths
intervention, the teacher would notice a positive change in the problem behavior”. The
following statement from the BIRS (Von Brock & Elliott, 1987), “The interventioa is
fair way to handle the child’s problem behavior” was changed to “The intervention is a
fair way to handle the target problem”. Several items taken directly froBifRfe
included: “I liked the procedures used in this intervention”, “This intervention was a good
way to handle the problem”, and “Overall, the intervention would be beneficial to the
child”. Questions adapted from the SBIT (Wright, 2008) assessed teacheripascept
severity of the problem and time/resources available to implement the nitervé he
AIM was a 13-question survey developed to assess the Acceptability factdr, whic
includes questions relating to acceptability of the intervention, perceivetiediness of
the intervention, and severity of the problem and addresses teacher perceptions.
Questions are answered on a six-point scale ranging from “Strongly @ssgre
“Strongly agree”. Teachers completed the AIM survey pre-intervention (se@@gie)
and post-intervention (see Appendix G). Slight changes were made on the post-
intervention survey to reflect the past tense. Reliability coefficientsdibr the pre and
post AIM surveys were established using Cronbach’s Alpha and found to be at an
acceptable level. The pre AIM survey yielded a reliability coefiitcod .913 and the
post AIM survey yielded a .912.
Intervention Integrity Checklist — Observations

The Intervention Integrity Checklist (see Appendix F) was used to document and

record treatment integrity. As a broad measure of treatment intelatintervention

Integrity Checklist is adaptable to a variety of interventions and comprised 1®gsest
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that assess the extent to which each component of the intervention was implemented.
The Intervention Integrity Checklist was developed by the researcéed ba Hunter’s
(1982) model of direct instruction. Each component was measured on a six-point scale
ranging from “Not at all Implemented” to “Implemented Completely.” Olsgrns
using the Intervention Integrity Checklist were completed on three randetabted
occasions for each intervention group. A reliability coefficient for tiervention
Integrity Checklist was established using Cronbach’s Alpha, but was not found to be at
an acceptable level (.632). However, in a recent commentary written blyg@r€2009),
the recommendation for determining reliability of integrity meastimesigh internal
consistency indices is questioned. Gresham (2009) brings attention to thenedeing
current evidence to suggest individual components of an intervention actually coorelate t
each other. Therefore, a commonly accepted method for determining reliabality of
instrument (i.e. Cronbach’s Alpha) may not provide an accurate indicator.
Factors of Implementation — Self Report Measure

The Factors of Implementation — Self Report Measure was created by the
researcher in order to measure several factors of implementation hypedhesbe
related to the level of treatment integrity as discussed in the lite(aeeedppendix H).
It consisted of four sections designed to measure the Complexity factor, including
complexity of the intervention, time required for implementation, number of intervention
agents, and the materials and resources used for the intervention. The 17 items used to
assess complexity were taken directly from Hunter’s (1982) direct itistnunodel.
Each element in Hunter’s (1982) model was assessed individually on a six-point scale

ranging from “Not at all Implemented” to “Implemented Completely”. ddion to the
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four sections, a short demographic section was provided requesting teacher rRame, se
grade level taught, and number of years taught. Teachers completedtthve 6&
Implementation Checklist at the completion of the seven-week interventionialilisl
coefficient for the FOI checklist was established using Cronbach’s Alpthdound to be
at an acceptable level (.925).
Factors of Implementation Checklist — Observations

The Factors of Implementation — Observations was a shortened form of the
Factors of Implementation Checklist — Self Report Measure (see Appgndiixvas
designed to obtain an objective measure of the complexity of the interventioa. Tim
required for implementation, number of intervention agents, and the materials and
resources used for the intervention are not elements that can be easily observed and
therefore were not included in the checklist. The Factors of Implementation —
Observations was completed by the researcher once for each of the twantrdesve
used in the study (Voyager Passport and Read Well) for comparison with teacher
perceptions.

Dependent Variable

Importance of Reading
Since the transformation from the traditional discrepancy model to an RTI
framework, the focus has been on academics, mainly early literacy skillsaahig.
The reasoning behind this focus had to do with the importance of mastering readsng skil
(National Institute of Child Health and Human Development, NIH, 2000). The National
Reading Panel (NRP) issued a report in April 2000 after reviewing over 100,000 studies

on reading and reading development, and concluded that there are five skitisaif
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reading: phonemic awareness, phonics, fluency, comprehension, and vocabulary (NIH,
2000). The NRP findings had a huge impact on the development of No Child Left
Behind legislation and the Reading First initiative. The Reading Fitisttine built
upon the findings of the NRP to foster the development of early literacy and reading
skills through the use of scientifically based programs in early edag@iH, 2000).
Federal funds continue to focus on the prevention and early intervention of reading
problems, which clearly indicates the enormity of the problem.

Early literacy skills and reading are taught to children, beginning in kindengar
and continuing through the third grade. Beginning in third grade, the focus on learning t
read decreases and students are expected to read independently to learn.eTherefor
students who are poor readers will not only do poorly in reading but will do poorly in
other academic areas as well. Children struggling with academiosdeftelop behavior
problems and become more challenging to teach effectively (Biglan, Breroster, &
Holder, 2004). An interaction occurs between academic and behavior problems and a
cycle begins. Children with behavior problems fail to access the curriculum kand fal
behind in their academics and children who are behind in academics becomeétustra
by demands they cannot meet, causing more behavior problems (Biglan et al., 2004).
Taking it one step further, students who get caught up in the cycle and do not receive
proper intervention are likely to end up needing special education services due to
observed skill deficits. The Oregon Social Learning Center has actuallifietesix
key risk factors that are strongly associated with becoming a juvefaledef, and
number five on this list is having received special education services at one time or

another (Sprague & Walker, 2005). Clearly, prevention of and early intervention in
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academic (especially reading) problems is essential to prevent cogntdbksms in the
future, and this led to the researcher’s decision to focus on treatment integragiofjre
interventions.

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)

As described above, the Dynamic Indicators of Basic Early Literkitlg S
(DIBELS) (Dynamic Measurement Group, Inc., 2009) are assessmentiaiése low-
cost, short, quick, and direct ways of measuring skill accuracy and fluency.LBIBE
(Dynamic Measurement Group, Inc., 2009) data, more specifically Ordiigeduency
(DORF) data, were collected for all students. Reliability esamegmain adequate for
the DORF range from 0.89 to 0.98 (Baker, Smolkowski, Katz, Fien, Seely, Kame’enui, et
al., 2008; Roberts, Good, & Corcoran, 2005) according to recent research. Concurrent
(0.82) and predictive validity (0.63, 0.71, 0.72) with the Stanford Achievement Test, 10th
edition were also reported by Baker et al., 2008). Schilling, Carlisle, Scotteagd Z
(2007) reported concurrent validity estimates (0.61, 0.69, 0.71, 0.74, 0.75) and predictive
validity estimates (0.61, 0.61, 0.63, 0.69, 0.69) with the lowa Tests of Basic Skills.
DORF data were also collected at the end of the seven-week intervention peted by
intervention agents on students whose performance fell below the establistreahcrit
level at the September benchmark assessment.

A criticism of DIBELS (Dynamic Measurement Group, Inc., 2009) and CBM
probes in general, is that they are grade-dependent, making it difficult to coyapese
between grade levels. For example, a second-grade student will make gaset®n an
oral reading fluency probe from week 1 to week 2 than a third-, fourth-, or fifttegra

student would make in the same period using their respective oral reading fluahey g
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level probes. To remedy this, the researcher used the documented Rate of Improveme
(ROI) for each independent grade level at their respective percentdesjiag to pre-
intervention scores from the September benchmarking period, to develop goal scores fo
each participant. The participant’s post-intervention score was then compdred to t
created goal score to determine whether the goal was met. For exantmgrarA, a
second-grade student, received a score of 15 on oral reading fluency pre-imderaedt

a score of 22 on oral reading fluency post-intervention (seven weeks late@xpéated

rate of improvement for a second-grade student scoring at the 10th percénh8lle Tsie

ROI of 0.8 was multiplied by the seven weeks of intervention, which equals 5.6.
Therefore, the goal score for participant A is 20.6 (15 + 5.6) words read per minute on an
oral reading fluency second-grade probe. Participant A’s post score of 22leddbe

goal score of 20.6 by 1.4. The 1.4 was then used as the standardized variable to compare

overall gains made between grade levels.
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CHAPTER 4
RESULTS

Purpose of the Study

The purpose of the current study was to examine the relationship between factors
of implementation, treatment integrity, and reading fluency. Specifj¢akystudy
examined the relationship between complexity and acceptability faceasnent
integrity of Tier Il reading interventions, and student scores on DIBELSeading
fluency. After initial data screening, the following hypotheses weredesthe first
research question explored the direct relationships between factora\odmititen
implementation, treatment integrity and reading fluency. It was hypoéuethat low
scores for the complexity factor would predict a high level of treatmemgyrityt@nd that
high scores for the acceptability factor would predict a high level of treatnegtity.

High scores for treatment integrity would predict greater gains dinga The second
research question explored how treatment integrity mediated these réligsons was
hypothesized that low scores for the complexity factor would predictegrgains in

reading as mediated by treatment integrity and that high scores for émeadosicty factor
would predict greater gains in reading as mediated by treatmenttyntefoi test these
hypotheses, a technique that involved the estimation of presumed causal relationships
among the observed variables, known as a path analysis (Kline, 2005), was conducted
using EQS 6, a structural equation program. Path analysis is an extensiagessgioeg
modeling used to test the fit of the correlation matrix against two or mord ocaadals
compared by the researcher (Kline, 2005). Four variables (complexity, amtgpt

integrity, and outcomes) specified the path model based upon hypotheses of th&lexpecte
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causal relationships. Although variables were placed into a path model based on
expected causal relationships, the analysis does not explain causalitgrbeanables

but rather correlations between variables.

Descriptive Statistics and Data Screening

Prior to conducting a path analysis, several assumptions must be satisfied. First
linearity is assumed, which implies that relationships among variabldaeae | Second,
interval level data is assumed, which means data should be at interval scade. Thir
uncorrelated residual term is assumed, which means the error term should not be
correlated to any variable. Fourth, disturbance terms should not be correlated to
endogenous variables is assumed. Fifth, low multicollinearity is assumed. A sixth
assumption is the path analysis should not be under-identified; exactly identified-or ove
identified models are good for path analysis. Data analysis in EQS 6 cahthiene
assumptions were satisfied. Seventh, adequate sample size is needed to assess
significance. Kline (1998) recommends at least 10 times as marsyargsarameters
(ideally 20 times) as sufficient. Also, according to an a priori power asalyere
power was set at 0.80 and alpha at 0.05, the minimum number of participants needed for
a medium effect size using four factors was 84. Therefore, the 122 parsaigadtin
the sample satisfy the minimum requirements of the assumption. A largeseféerst
typically desired but, owing to the exploratory nature of the present study, a medium
effect size is more appropriate. Lastly, the same sample size iscetpriall
regressions. This assumption was satisfied by removing variables withgniakies

from the data set. A total of 38 cases were removed owing to missing variables.
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Table 1 contains data on the means, skewness, kurtosis, and standard deviations
of each of the four variables: complexity, acceptability, integrity, ancbmes. The
complexity variable contained four subscales: complexity, time, number ofantem
agents, and materials and resources. Table 2 contains data on the means and standard
deviations of the four subscales of the complexity variable. Table 3 contaansndiie
ranges of each scale and subscale. Table 4 contains bivariate icmisedéithe
complexity subscales correlated with each other, correlated with treatrtegrity and

correlated with student reading outcomes.

Table 1: Univariate Statistics

Variable n Mean Skewness Kurtosis Standard
Deviation
Complexity 122 413.6475 1.3880 2.1080 99.6468
Acceptability 122 64.0820 -.6803 -.3984 8.8734
Integrity 122 55.5492 .7584 .0938 4.9578
Outcomes 122 5.0164 1721 .0493 11.6535
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Table 2: Complexity Subscales — Means and Standard Deviations

Subscale n Mean Standard Deviation
Complexity 122 83.47 9.62

Time 122 327.97 94.83

Agents 122 1.48 911

Table 3: Ranges: Scales and Subscales

Variable n Range Minimum Maximum
Complexity 122 434 259 693
Complexity 122 36 63 99

Time 122 410 190 600
Agents 122 4 1 )
Acceptability 122 34 43 77
Integrity 122 19 48 67
Outcomes 122 60 -28.6 32.10
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Table 4: Bivariate Correlations

Complexity Time Agents Materials Integrity Outcomes

Complexity

Pearson Correlation 1 A479**  230* -325** -.222* -.063
Sig. (2-tailed) .000 .011 .000 .014 492
Time

Pearson Correlation .479** 1 -.120 -.233** -.221* -.019
Sig. (2-tailed) .000 .189 .010 .014 .833
Agents

Pearson Correlation .230* -.120 1 A454** -.010 -.265**
Sig. (2-tailed) .011 .189 .000 914 .003
Materials

Pearson Correlation -.325** -.233** . 454** 1 242%* -.203*
Sig. (2-tailed) .000 .010 .000 .007 .025
Integrity

Pearson Correlation -.222* -221* -.010 .242** 1 .228*
Sig. (2-tailed) 014 014 914 .007 011
Outcomes

Pearson Correlation -.063 -.019 -.265** -.203* .228* 1
Sig. (2-tailed) 492 .883 .003 .025 011

63



Inter-observer Agreement

It was proposed that inter-observer agreement be assessed on 20% of the days that
observation data were collected. Owing to schedule changes, however, secoretobse
were available for only 12% of the proposed observations. A point-by-point agreement
ratio was calculated to assess inter-observer agreement of scores oatimefitre
Integrity Observation tool. Agreement ratios were expected to be low, cwthg 6-
point scale used to measure intervention integrity. Agreement range@2érto 92%,
with a mean of 74%. The following formula was used to calculate percentage of
agreement: number of agreements/number of agreements + number of disagrgement
100.

Interpretation: Path Analysis Model

Results from the path analysis indicate both significant direct and indifectsef
within the model are consistent with both hypotheses proposed in the present study: c2 =
(6,N=122) = 0.000P < 0.05. Direct and indirect effects of the variables are shown in
Figure 1. The proposed hypothesis for question one was supported by the model through
significant direct effects. An inverse relationship was found between the catyple
factor and treatment integrity. Teachers that rated intervention cotygizkie low
implemented the intervention with greater integrity - 0.24,P < 0.05). A direct
relationship was found between the acceptability factor and treatmegritintereachers
that rated acceptability of the intervention to be high implemented the interventiion wi
greater treatment integrity € 0.12,P < 0.05). Six percent of the variance in treatment
integrity was accounted for by complexity and acceptability. A disdationship was

also found between treatment integrity and reading fluency. Teachersphamnented
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the intervention with greater integrity displayed greater gains in re@ding.21,P <

0.05). The proposed hypothesis for question two was supported by the model through
significant indirect effects. An inverse relationship was found between theeatypl
factor and reading fluency. Teachers that rated intervention complexityde be
displayed greater gains in reading as mediated by treatment in{fegrity0.01 P <

0.05). A direct relationship was found between the acceptability factor andgeadi
fluency. Teachers that rated acceptability of the intervention to be highygidgeeater
gains in reading fluency as mediated by treatment integrity0(23,P < 0.05). Ten

percent of the variance in student outcomes was accounted for by complexity,

acceptability, and treatment integrity.

Figure 2: Path Analysis Model

Complexity \

-0.01*
i \
i Treatment 0 210 Student
' Integrity Outcomes
4 /
! 0.12* 0.23*

Acceptability

*=p<.05
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CHAPTER 5

DISCUSSION

Introduction to the Problem

Research in the area of treatment integrity and factors that influeat@aént
integrity still remains limited. However, it is expected that recemigémin legislation
and the adoption of an RTI framework will increase the focus on research andepoécti
treatment integrity. Promising indications of a greater focus hawadslbeen noted
with the most recent publication of the National Association of School Psychologists
dedicating a special series to treatment integrity. The purpose of tha spees was to
review and synthesize current research and to address issues relatéohemtriedegrity
in both measurement and the use of treatment integrity data for practiceecéhte r
focus on treatment integrity was best noted by Hagermoser Sanetti aodnkuidit
(2009) citing changes in federal legislation (i.e. NCLB, 2002; IDEA, 2004), profetsiona
organizations’ position statements (i.e. National Association of School Psyckslogis
2005), added inclusion of treatment integrity data needed for research propesals (i
Institute for Education Sciences, 2009), and movements toward RTI in practice. Previous
research has indicated several factors of implementation to be relatedn@trtea
integrity. The purpose of this investigation was to explore these factorpléaty and
acceptability) and their relationship to treatment integrity of intergentnplementation
and ultimately student outcomes (i.e. reading fluency).

Despite several limitations, valuable conclusions can be drawn from this study
that will contribute to the present and future research conducted in the aretnuéritea

integrity. Findings from this study further support the existing liteeabur factors
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related to treatment integrity, as well as, provide important additions to tiaguree
This chapter provides an overview of the study, interpretation of the analystiatibns
of the study, implications for school psychologists, and future research.

Overview of the Study

The purpose of this study was to examine the relationship between factors of
implementation, treatment integrity, and student’s reading fluency. Enadwadtthese
elements was conducted at an elementary school in the southeastern part oethe Unit
States and included participants in grades 2 through 5. General education teachers and
instructional aides answered pre- and post-intervention questionnaires, allowed
observations of intervention groups, and provided pre- and post-intervention DORF data
for student participants. A total of 122 students who met the criteria were inchided a
participants in the study. A path analysis model was constructed based on legothes
the relationships between factors of implementation (complexity and aoitiggta
treatment integrity, and student outcomes (DORF).

Interpretation of the Analysis

Question 1: Direct Effects
The first research question in the study was: What are the direcbmstaps
between implementation factors, treatment integrity and readiagdy? To address this
guestion, data were collected for each of these elements. To asses®factors
implementation, teachers and instructional aides filled out questionnaires botk.pre (i
AIM) and post—intervention (i.e. AIM & FOI-Self) using instruments adapted from
standardized instruments. To assess treatment integrity, school psychotegistand

the researcher conducted structured observations using an instrument adapged from
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standardized instrument. To assess reading fluency, data were collectmtdgpest-
intervention using a published, standardized instrument targeting reading fludlscy ski
(i.,e. DORF). Multiple sources of data (i.e. self report, observations, and permanent
product) were collected based upon the recommendation by several reseaechers (
Gansle & Noell, 2007; Gresham, 1996) owing to disadvantages of both direct and
indirect forms of assessment. Data were analyzed using a path analgsisa

equation model.

The results demonstrated direct relationships between complexity andetneatm
integrity (inverse relationship), complexity and reading fluency (invesisgionship),
acceptability and treatment integrity, acceptability and readingdiyeand treatment
integrity and reading fluency. All relationships were determined to bdisant at the
0.05 level. Consistent with previous research, the more complex the intervention was
rated by teachers, the lower the level of treatment integrity. A studyctadby
Becker and Carnine (1980) also found a complex Direct Instruction model tiateel te
lower levels of treatment integrity. However, the complexity factorldped for this
study included several factors previously found to be related to treatmenitynteg
complexity, time, resources, and number of agents. It was hypothesized $bdattiers
were all interrelated to each other and therefore do not need to be measuselgepa
Even when several factors were combined into the one factor (complexityihgls of
the present study indicate the more time needed for implementation, the mondianfa
the resources, and the more people involved in implementation, all continue to support
previous literature in that they are related to lower levels of treaimtegtity. Previous

research has proposed an interaction between complexity and time, as interteations
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are more complex require more time for implementation. Although this link has been
proposed, to date it has never been supported by research. The present study provides
support to the notion that complexity, time, resources, and number of treatment agents are
possibly linked. The present findings about the relationship between time and iteatme
integrity are consistent with Happe’s (1982) finding of 87% of implementation agents
reporting lack of time as a factor for not implementing a plan with iryegri
Additionally, resources indicated by teachers as beyond the scope of theithiisehe
general education classroom were related to lower levels of treatrtesgrity as
previously found in review of the literature (Gresham, 1989). Lastly, the more
intervention agents involved with implementation (i.e. prepared materials, provided
implementation, collected progress monitoring data) were related to loxeés &
treatment integrity as indicated previously by Gresham (1989).

In addition to providing findings consistent with past research on the relationship
between complexity and treatment integrity, the present study coattibuhew
research by providing a structured way for measuring treatment complexitgh the
use of Hunter’s (1982) guidelines for direct instruction. Previously, research has not
defined interventions as complex through the use of a structured measurement tool, but
rather as interventions consisting of multiple elements. The Factorpl@hh@ntation
checklist developed for the present study allowed for direct measurementit€ spec
elements within an intervention including: identifying objectives, knowledge of
standards, anticipatory set or hook, teaching, which includes input, modeling, and
checking for understanding, guided practice, closure, and independent practice, (Hunte

1982). The present study found through the use of the Factors of Implementation

69



checklist that the more elements included in the intervention as rated by thenitarve
agent, the higher the level of complexity within the intervention. Although the findings
in the present study are promising, additional research is necessari¢o éxytlore the
use of this measurement tool for determining the complexity of an intervention. The
more complex an intervention, the lower the level of treatment integrity tawarition
implementation has consistently been shown in the research and was again supported by
the present study. However, it is still unknown the exact level of complexitysthat i
related to treatment integrity. The Factors of Implementation checkbstodher
structured tool for the measurement of treatment integrity may be usefidtéymining
this cutoff level.
The relationship between complexity and student outcomes is a new addition to

treatment integrity research by the present study. Research wiasigiselinked
complexity to treatment integrity and treatment integrity to student outcduethis
was the first time a direct relationship has been found between complekisyLalent
outcomes (i.e. reading fluency). When complexity was rated low, readingylueisc
high even with treatment integrity removed from the model. A possible benéfé to t
understanding of this direct relationship may contribute to a greater focus on
manipulating complexity of an intervention, rather than the current focus on measureme
of treatment integrity. Measurement of treatment integrity may not lessay if the
findings of the present study are replicated in future research.

Also consistent with past research, the higher acceptability of the intenvevds
rated, the higher the level of treatment integrity. Similar to the complatyr, another

addition to previous research was the combination of several factors relatedneite
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integrity to develop the acceptability factor. The acceptability fdotahe present study
included treatment acceptability, severity of the problem, and perceivetvelifess of

the intervention. Findings support previous research and indicated the more acceptable
the intervention, the more severe the problem, and the greater the perceiviecpéss

of the intervention, the higher the level of treatment integrity. Interventwepsability
research indicated the more acceptable the agent rated the intervention thkatyate |
was implemented with integrity. Braukmann et al. (1976) and Wolf (1978) found
interventions that were socially validated or socially acceptable byémgon agents

were more likely to be implemented with integrity, as was found in the preadmt st
Previous research also indicated that the more severe a problem, the highezltbe |
treatment integrity (Elliott et al., 1984), which were consistent with thenfgsdof the
present study. In the study conducted by Elliott et al. (1984) intervention agedtthea
most complex interventions as the most acceptable treatment for the most sever
behavior. Additionally, intervention agents rated the most time intensive behavibes as
most acceptable treatment for the most severe behavior. These rescdt® itidit

severity of the problem as a factor overrides complexity or time asdachan rating
treatment acceptability. Also, consistent with previous research (esh&n, 1989;

Shinn et al., 1997) intervention agents that perceived the intervention to be effective were
related to higher levels of treatment integrity. Shinn et al. (1997) demonstratesttbfe
performance feedback to provide support for the relationship between the factor of
perceived effectiveness and reading fluency, showing increased réadimgy with
performance feedback of intervention effectiveness. The Shinn et al. (1997) study

provided support to the findings of the present study which indicated a relationship

71



between treatment acceptability and reading fluency. Findings of thepsasgy
indicated when acceptability was rated high; reading fluency scoreswgh even with
treatment integrity removed from the model. Although the current study did asunee
the relationship between student performance feedback and acceptaliayyfor
performance feedback was available to teachers who collected DORHiluataeery
week or every two weeks and may have been related to teachers’ overall level of
acceptability.

Current findings indicated that the relationship between treatment integdty
reading fluency was also found to be consistent with previous research (Gr&S8&in
When treatment integrity was high student outcomes were also high, specifically
manifested as greater gains in reading fluency. Teachers werdikatyréo implement
interventions with integrity when they perceived the intervention to be less coaraex
more acceptable. Interventions that were implemented with greatertinyegided
greater gains in reading fluency. Owing to complexity and acceptadslibeing self-
report measures, the important factor for determining the level afeeaintegrity may
be teacher perceptions of these factors. The relationships between factors of
implementation and treatment integrity continue to be established in theutiggrat
including the present study. These relationships should be further examined in the
literature. Additionally, the measurement tools developed in the present studyedravid
systematic, structured way to measure treatment complexityngetiacceptability, and
treatment integrity. Previous research suggested development of suchemesasdools

to provide a way for researchers to synthesize treatment integegrecbsacross all types
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of interventions (e.g. academic and behavior) and the present study provided promising
measurement tools that can be used for a variety of types of interventions.
Question 2: Indirect Effects

The second research question was: How does treatment integrity mediate these
relationships? To address this question, data were collected for each of tnesesets
they were described in the previous section. To assess factors of implgonent
teachers and instructional aides filled out questionnaires both pre- and post-irdgarventi
using instruments adapted from standardized instruments. To assess treatgetyt int
school psychologist interns and the researcher conducted structured observetgpas us
instrument adapted from a standardized instrument. To assess reading tlaémevere
collected pre- and post-intervention using a published, standardized instrumditgarge
reading fluency skills. Data were analyzed within the same path sauetration
model.

Results indicated significant indirect relationships among the variabies
were new findings to contribute to the existing literature base of te@aimtegrity.
Although previous research did not focus on the relationship between factors of
implementation, treatment integrity, and reading fluency as a possible,readklof
these relationships was supported by previous research independently. As discussed
previously in this section, complexity and acceptability factors have been found to be
related to treatment integrity and treatment integrity has been found toted tela
student outcomes (e.g. reading fluency, behavior) (e.g. Becker and Carnine, 1980;
Greaham, 1989; Elliott et al., 1991). Identifying a model that shows a relationship

between all of these factors provides new information to the existingurtera further
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the understanding of treatment integrity. In the present study, complestjownd to
be inversely related to reading fluency mediated by treatment igtedwiceptability
was also found to be related to reading fluency mediated by treatmentiynt&gsults
were consistent with hypotheses and the basis for the construction of the path model
When teachers perceived the intervention to be less complex, treatmentyintagri
high and greater gains in reading fluency were achieved. When teatbdrhea
intervention as more acceptable, treatment integrity was high and gyaat®in reading
were achieved. The current study added to existing literature npiresa model to
better understand the relationship among factors of implementation, treattegnty,
and reading fluency. The model proposes that complexity of interventions and
acceptability influence treatment integrity and the level of treatmeadrity influences
reading fluency.
Limitations

Although the study contributes to the literature in the area of treatmenityntegr
the results must be interpreted with caution due to limitations in the studye diee
several limitations, including threats to validity as outlined by Cook and Campbell
(1979), to address that may have influenced the findings of the current study.
Limitations related to threats to internal validity include recruitment #ntan of
participants. One teacher was unwilling to participate in the study batauesethe first
time that she had implemented the intervention and did not feel comfortable having
someone observe. All the first-grade teachers decided not to participatelazk of
time to fill out questionnaires. Five teachers did not complete the study: two had

behavior problems with the students in their intervention groups and three did not
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complete the post-intervention questionnaires. Losing these intervention groups,
especially for reasons possibly affecting implementation issues, mayhbd an
influence on the results of the study. Selection was already a possiblédhheat
study’s internal validity owing to participants being drawn from a singlaeiary
school, making it difficult to generalize the results to other populations. Teachers
refusing to participate in the study, based on two factors previously noted in thehresea
as being related to treatment integrity (i.e. unfamiliarity of regsineaterials and time)
indicate a clear selection bias. It is likely that these factors wouldihi&venced the
level of treatment integrity of interventions had the teachers taken part tudye 3his
may have also significantly affected the results. Additionally, teathatrslropped out
of the study due to behavior issues may have also demonstrated lower levelgraiite
integrity. Although behavior issues were not mentioned in the literature tesirida
treatment integrity, it is possible that if students are misbehaving, ihotdye possible
to implement the intervention completely or with integrity.

External validity is also threatened owing to interaction of treatment ¢extien
and interaction of treatment and setting. The selection bias noted above and the single
setting in which the study took place make it difficult to generalize thenfysdio other
populations and settings, as the population of the participants of the study and the setting
in which the study took place were not a representative sample of overall popwdations
settings. It is difficult to conclude whether the findings from this studyldvbave been
found for different populations or settings. Although this is a clear limitation of the
study, replication with other populations and settings is possible and recommended for

future research, which may support the findings from the current study.
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The school followed a standard protocol model of service delivery, which meant
that each student displaying a deficit in reading was automatically put inédliag
group with a prescribed intervention. Although the standard protocol approach is
supported in the research as a viable option for the delivery of services under an RTI
framework, this is a limitation for the purposes of this study because only two
interventions were used, thus limiting the variability. Generalizabilithe$e results to
other participants and settings is severely limited owing to the use of reading
interventions only and the drawing of participants from the same elementeryl.

Construct validity is also threatened owing to hypothesis guessing and
confounding constructs. A limitation for collecting self-report data or comtudirect
observations is the participants may answer questions or act in ways based on thei
impression of what the researcher expects. It is possible their answieessomvey were
not accurate, but rather based upon their understanding of what the researcher expects
Teacher behaviors in the classroom during direct observations may also &iave be
different than when the researcher or data collectors were not in teeolasowing to
reactivity. Itis also possible that teachers wanted to present a positiessopr; by
more closely adhering to the intervention protocol when the researcher and data
collectors were present.

There are several possible confounding constructs that may have had an influence
on the results. The participating elementary school was a Needs Improveneant2- Y
School receiving a Reading First grant. It was only the second year thehdot Isad
had problem-solving teams in place and benchmarking in reading for all grades. It wa

also the first year that the school had used the results of the benchmasknasse o
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inform instruction and interventions. Additionally, a new reading program, a new math
program, and new pre-referral interventions were implemented at the beginthieg of
school year. Considering the many new initiatives and procedures, and thaglselati
inexperienced staff were navigating within a response-to-interventioedvarg, it is
possible that implementation integrity may have also been influenced in this way.

Other limitations are related to measurement issues within the study. As
mentioned in the methods section, a nine-week intervention period was originally
anticipated but, owing to the 12-month school schedule, adjustments in research design
needed to be made. The entire school operates on a “track” schedule, which means that
the students were out of school for a five-week period beginning at week eight of the
intervention period. It was therefore decided to shorten the intervention periodno seve
weeks instead of having a five-week break with no intervention during those fike.wee
Shortening the intervention period certainly lessened the number of days the irgarvent
was implemented and the time available to allow growth in reading.

Implications for School Psycholoqgists

Past research shows continued support for several factors that affecetludt le
treatment integrity for implementation of interventions. The present studnhotound
additional support for these same factors affecting the level of treatmegritiytbut
examined these factors in a new way by combining the individual factors into two
groups: complexity and acceptability. Combining these factors has offemegbléied
alternative, which may be beneficial for future research. It may not besaeg#s spend
the time and resources analyzing each individual factor in depth but rather focus on the

type of factor, which provides the same information more efficiently. The eyl
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factor created for the present study includes individual variables direlzted to the
implementation of an intervention that are concrete and easily manipulated, such as
complexity, time, materials and resources, and additional agents involved. The
acceptability factor created for the present study includes perceivetivelfess of the
intervention, acceptability by the teacher, and severity of the probleme ahethe
internal feelings that teachers have, which are more abstract and notyas easil
manipulated. However, teachers were the primary reporters for both faciolisating
a possible relationship between the two factors. It is possible that the factoded in
complexity are not related to the level of treatment integrity but rathead¢bee
perception of these complexity variables. Certainly this should be a foaquisiief f
research.

The results of the present study, along with past research to support these
findings, suggest a continued focus on these factors for future research, but also for
designing interventions and intervention plans. The relationship between the &dctor
implementation (complexity and acceptability) and treatment intelggisycontinually
been supported through research, including the present study. Perhaps it is time for
research to change focus from identification of these factors to the naitpuf these
factors to determine cutoff points for which these factors are relatectménet
integrity. Regardless of the theoretical implications mentioned above, thigcsigt role
that teacher perceptions play in implementing interventions has been demdnstrate
Therefore, working closely with teachers to ensure positive perceptionsedimd$
about factors relating to intervention implementation will be beneficiadttatents.

Teachers who accept the intervention and believe it to be effective will bdiketyeo
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have higher levels of treatment integrity, which in turn will increase pesstudent
outcomes. It is possible that teachers who patrticipate in the design an@seletie
intervention will have more positive perceptions about the intervention and therefore
increase the likelihood of higher treatment integrity. These are the typgsathéses

that should drive future research and ultimately the development of future interventions

Directions for Future Research

Educational research should continue to explore other possible factors affecting
level of treatment integrity of interventions, especially since the n@seantinues to
show a direct relationship between treatment integrity and readingflu&esearch of
treatment integrity would benefit from replication of the present studydifterent
populations, grade levels, and types of intervention so that results may badigeder
The present study chose to focus on a small number of the factors presented by previous
research, but other factors affecting treatment integrity need to bénexbas well.
Additional factors that could be considered include teaching style/attirldBonship
between the teacher and the students, size of intervention group, and possible behavior
issues. Perhaps the other teacher variables mentioned could be included in the
acceptability factor created in the present study.

Currently, there are few measurement tools used to assess treateggityiand
factors found to be related to treatment integrity, and even fewer that lamec sty
adequate. The few tools mentioned in the literature are specific and mdiffeveat
facets of treatment integrity. Development of a tool that could be used across
intervention types would be a valuable asset and would allow meta-analysislef smal

studies focusing on treatment integrity. Treatment integrity researald Wwenefit from
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the development of a valid and reliable generic measurement tool to provide coysistenc
for treatment integrity research and possibly aid in the establishmentdsdtedlicutoffs
for the amount and quality of instruction (Schulte et al., 2009). Also, Schulte et al.
(2009) propose that a generic tool could help to determine the number and length of
observation sessions necessary to depict a representative sample and providgieasn acc
estimate of treatment integrity. In practical settings, treatmésgrity is less likely to be
a priority owing to an inability to control extraneous variables, and treaintegtity
will most likely be low (Schulte et al., 2009). Therefore, not only is it necessary
develop psychometrically sound assessment tools, but tools that are efficierasiole fe
in applied settings (Hagermoser Sanetti & Kratochwill, 2009) should be at thefdrefr
Summary

In summary, this research adds to the current literature of treatmenttynsegri
the factors related to intervention implementation. This study demonstraterd dire
relationships between treatment complexity and acceptability witimteed integrity,
treatment integrity with reading fluency, and treatment compleriyazceptability with
reading fluency. This study also demonstrated indirect relationshipsdmetsgatment
complexity and acceptability with reading fluency mediated byrtreat integrity.
Results suggest that when intervention agents perceive an intervention to be more
complex, they are less likely to implement the intervention with integritydifgs also
suggest that when an intervention is perceived as acceptable by an intervemtipn age
they are more likely to implement it with integrity. Furthermore, winégrventions are
implemented with integrity, students achieved greater gains in readiegmpbrtance

of continued research in the area of treatment integrity is immense. It is hopie tha
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current legislation and a continued focus on response to intervention continue to be the
driving force leading the educational community to develop the necessary tools and
knowledge for implementing interventions with integrity, ultimately promotiogem

positive outcomes for students.
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Response to Intervention
Intervention Assessment Protocol
Research-based Standards

APPENDIX A

DISTRICT INTERVENTION PROTOCOL

Student

Student ID Number Recorder

Intervention Target Concern

Performance Indicator (PI) (Skill-specific element of the Target Concern to be observed and measured)

Intervention Description

Intervention Planning & Development

Y

N

Date

There is evidence that...

. Analysis of the Target Concern was based upon a functional assessment of the problem.

. A representative skill of the Target Concern was identified as the Performance Indicator.

. A baseline level of functioning was determined for the Performance Indicator.

. Initial intervention instruction matched the student’s baseline level of functioning.

. Timelines were appropriate for determining skill-specific performance changes.

. An appropriate Target Goal was established given the baseline level of functioning.

~N| O O] M W[ N -

. A measurement and data recording plan was developed.

Integrity of Intervention Implementation

Y

N

Date

There is evidence that...

. The intervention plan was documented in writing. (If “Yes,” attach a copy to this document)

. Responsibilities were explained to all participants, including the student.

. Materials and resources were obtained and appropriately utilized.

. Performance data were appropriately collected.

. Performance data were charted or graphed.

OO AW N

. The intervention was implemented as designed and planned.

Intervention Acceptability

Y

N

The preponderance of evidence indicates that the intervention was planned, developed and
implemented according to research-based standards.

Explanation of Deficiencies (If “Yes,” is indicated, then briefly explain any item above that was checked “No.”)
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APPENDIX B

DISTRICT INTERVENTION PLAN

INTERVENTION PLAN

STUDENT NAME: DATE:
STUDENT NUMBER: BIRTHDATE:
TEACHER/TRACK: AGE:

SIP CASE MANAGER: ELP:

Intervention Plan 1 2 3 4 5

# (circle one)

To—From Dates

BASELINE/TARGET CONCERN(S): (Describe in specific, observable & measurable $3rm

INTERVENTION GOAL(S): (Must be specific, observable & measurable)

INTERVENTION PLAN SUMMARY: (ldentify specific interventions that will be ustad
increase or decrease the target concern)

INTERVENTION TIME REQUIRED TO MEET GOAL:

Number of Number of minutes
instructional sessions | per instructional
per week: session:

OTHER FACTORS: (Identify any necessary resources, materials nggtsiequencing of intervention
steps, parent participation and person(s) respla)sib

HOW WILL PROGRESS BE MEASURED? (Attach specific assessment if possible)

OUTCOME: TC=Target Concern: Date of Decision:
___TCresolved (SIP terminated) _ TC being reso{&& continued) TC unresolved (explain)-
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APPENDIX C

DISTRICT INTERVENTION LOG

INTERVENTION LOG

STUDENT NAME: DATE:
STUDENT NUMBER: BIRTHDATE:
TEACHER/ROOM: STUDENT AGE:
CASE MANAGER: SCHOOL:
ELP: GRADE/TRACK:
Teacher:
Date | Minutes | Student | Instruction/Intervention | Comments/Progress | Initials
Ratio
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APPENDIX D

DISTRICT INTERVENTION GRAPH

Intervention Graph

Student Name: Date:

Performance Indicator (Y-axis):

Time Interval (X-axis):

Single Student Design

Adequacy of Response
___ 1. Adequate
___ 2. Inadequate
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APPENDIX E
ACCEPTABILITY OF INTERVENTION (AIM) — PRE-INTERVENTION SURVEY

1. How would you rate the severity of the student’s target problem?

Not at all 1 2 3 4 5 6 Very severe
severe

Regarding the intervention used, please circle the number that best degoube
agreement/disagreement with each statement, using the following scale:

1 =strongly | 2 =disagree, 3 =slightly 4 =slightly | 5 =agree 6 = strongly
disagree disagree agree agree

2. | I'like the procedures in this intervention. 112|345 6

3. | This intervention is a good way to handle the problem. |1 |2 | 3| 4| 5| 6

4. | Overall, this intervention will be beneficial forthechild. |1 |2 | 3| 4| 5| 6

5. | I have the time needed to implement this intervention. |1 (2| 3| 4| 5| 6

6 | | have the materials needed to implement this interventiob.| 2 | 3| 4| 5| 6

7. | I have the support needed to implement this interventionl | 2 | 3| 4| 5| 6

8. | I would suggest the use of this intervention to other 112,3|4| 5| 6
teachers.

9. | The child’s problem is severe enough to warrantthe use df| 2 | 3| 4| 5| 6
this intervention.
10. | The intervention is a fair way to handle the child’s problerh.| 2 | 3| 4| 5| 6

11.| The intervention is appropriate for a variety of children. |1 |2 | 3| 4| 5| 6

12. How would you rate the effectiveness of the intervention?

| Notatal [ 2 | 2 | 3 | 4 | 5 | 6 | Extemely |

13. To what extent will you able to implement the intervention as designed?

| Notatall | 2 | 2 [ 3 | 4 | 5 | 6 [Exactlasplanned
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APPENDIX F

INTERVENTION INTEGRITY CHECKLIST

Observation #:

Name of Observer:

Date of Observation:
Location of Observation:

Start Time:
End Time:
Not at all 1 2 3 4 5 Implemented
Implemented Completely
Intervention Component

1. | The intervention agent introduces the intervention to thé 3| 4/ 5| 6
student.

2. | The intervention takes place in a suitable environment 1 3| 4/ 5| 6
(i.e. one with minimal disruptions).

3. | The intervention agent implements each step of the | 1 3| 4| 5| 6
intervention.

4. | The intervention agent implements the intervention for 1 3| 4| 5| 6
the correct length of time.

5. | The intervention agent uses the proper materials. 1 3| 4| 5| 6

6. | The intervention agent provides the student with 1 3| 4| 5| 6
examples.

7. | The intervention agent provides the student with non-| 1 3| 4| 5| 6
examples

8. | The intervention agent models the correct behavior fgr 1 3| 4| 5| 6
the student.

9. | The intervention agent checks for understanding beforel 3| 4| 5| 6
proceeding to the next step.

10. | The intervention agent provides opportunities for the | 1 3| 4/ 5| 6
student to practice the newly learned skill.

11. | The intervention agent provides support based on the 1 3| 4| 5| 6
student’s need through scaffolding.

12.| The intervention agent assesses the student’s progres4. 3| 4| 5| 6

13.| The intervention agent records the student’s progress. 1 3| 4| 5| 6

87



APPENDIX G
ACCEPTABILITY OF INTERVENTION (AIM) POST-INTERVENTON SURVEY

1. How would you rate the severity of the student’s target problem?

Not at all 1 2 3 4 5 6 Very severe
severe

Regarding the intervention used, please circle the number that best degmibes
agreement/disagreement with each statement, using the following scale:

1 =strongly | 2 =disagree, 3 =slightly 4 =slightly | 5 =agree 6 = strongly
disagree disagree agree agree

2. | I'liked the procedures used in this intervention. 112|345 6

3. | This intervention was a good way to handle the problem.1 |2 | 3| 4| 5| 6

4. | Overall, this intervention was beneficial for the child. 11234 5| 6
5. | I had the time needed to implement this intervention. 112|345 6
6 | | had the materials needed to implement this interventionl | 2 | 3| 4| 5| 6

7. | I had the support needed to implement this intervention| 1 | 2 | 3| 4| 5| 6

8. | I would suggest the use of this intervention to other 112,3|4| 5| 6
teachers.
9. | The child’s problem was severe enough to warrantthe yse| 2 | 3| 4| 5| 6
of this intervention.
10. | The intervention is a fair way to handle the child’s problerh.| 2 | 3| 4| 5| 6

11.| The intervention would be appropriate for avarietyof |1 |2 | 3| 4| 5| 6
children.

12. How would you rate the effectiveness of the intervention?

| Notatal [ 2 | 2 | 3 | 4 | 5 | 6 | Extemely |

13. To what extent were you able to implement the intervention as designed?

| Notatal | 1 [ 2 | 3 | 4 | 5 | 6 |Exactlyasplanned
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APPENDIX H

FACTORS OF IMPLEMENTATION CHECKLIST — SELF-REPORT MEASER

Demographics Section

Teacher Name:

Gender (circle): M F
Current grade level you teach:

Number of years teaching:

Please circle the number to indicate the level of implementation for eachn¢leim

complexity that occurred during the intervention.

Not at all 1 2 3 4 5 Implemented
Implemented Completely
Complexity of the Treatment
Elements and Definitions
Objectives:
a.lt has been explained to the student what he/she 1 4| 5| 6
should be able to do.
b. It has been explained to the student what he/she 1 4| 5| 6
should understand.
c. It has been explained to the student what he/she 1 4| 5| 6
should care about as a result of the teaching.
Standards:
a. There has been an explanation of the type of | 1 4| 5| 6
lesson to be presented.
b. There has been an explanation of the type of | 1 4| 5| 6
procedures to be followed.
c. There has been an explanation of the behavioral 1 4| 5| 6
expectations related to the intervention.
d. There has been an explanation of what knowledge 4| 5| 6
or skills are to be demonstrated.
Anticipatory Set:
a. The student’s attention has been gained (i.e. 1 4| 5| 6
actions and statements by the teacher relate the
experiences of the student to the objectives of the
lesson.)
Input:
a. The teacher provides the information needed for 1 4| 5| 6
students to gain the knowledge or skill through
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lectures, films, tapes, videos, pictures, etc.

Modeling:

a. Once the material has been presented, the tea
uses it to show student examples of what is expe
as an end product of his/her work.

chér
cted

b. The critical aspects are explained through
labeling, categorizing, comparing, etc.

c. The student is taken to the application level
(problem-solving, comparison, summarizing, etc.)

Checking for understanding:

a. It has been determined whether the student ha
“got it” before proceeding (i.e. there was either a
formal or informal way to assess the skill being
taught.)

Guided practice:

a. An opportunity has been provided for the stude
to demonstrate a grasp of new learning by workin
through an activity or exercise under the teacher’s
direct supervision.

ntl

Closure:

a. The teacher has reviewed and clarified the key
points of the lesson.

Independent Practice:

a. Reinforcement practice is provided on a repeat
schedule so that the learning is not forgotten.

ind

b. The reinforcement practice is provided in enou
different contexts so that the skill/concept may be|
applied to any relevant situation, not only the cont
in which it was originally learned.

ghl

ext

Please indicate how much time you spent on each of the following activities:

Time Required for Implementation

Time
(minutes)

Preparation for the Intervention: Includes any time that you spend
photocopying, gathering materials, practicing with the materiatk, a

organizational planning for the intervention.

Actual Intervention: The time from when you begin the intervention wit

the student to the time you end.

Collection of Progress Monitoring Data Includes organizing and printing
materials, data collection, and recording the student’s progress.

Please indicate any additional intervention agents:
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Number of Intervention Agents Name Activities

Does anyone help you to prepare for

the intervention, administer the

intervention, and/or collect progress
monitoring data? If yes, list their

name(s) and how they help.

Please list all materials and resources used for the intervention andendiedher these
materials are typically or not typically used in your teaching. Typiceeéd materials
are considered to be anything you use as part of the general curriculumsiused for
all students in your classroom.

Materials/Resources Used Typically Not typically
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APPENDIX |

FACTORS OF IMPLEMENTATION CHECKLIST - OBSERVATIONS

Please circle the number to indicate the level of implementation for eachn¢leim

complexity that occurred during the intervention.

Not at all 1 2 3 4 5 Implemented
Implemented Completely
Complexity of the Treatment
Elements and Definitions
Objectives:
a.lt has been explained to the student what he/she 1 4| 5| 6
should be able to do.
b. It has been explained to the student what he/she 1 4| 5| 6
should understand.
c. It has been explained to the student what he/she 1 4| 5| 6
should care about as a result of the teaching.
Standards:
a. There has been an explanation of the type of | 1 4| 5| 6
lesson to be presented.
b. There has been an explanation of the type of | 1 4| 5| 6
procedures to be followed.
c. There has been an explanation of the behavioral 1 4| 5| 6
expectations related to the intervention.
d. There has been an explanation of what knowledge 4| 5| 6
or skills are to be demonstrated.
Anticipatory Set:
a. The student’s attention has been gained (i.e. 1 4| 5| 6
actions and statements by the teacher relate the
experiences of the student to the objectives of the
lesson.)
Input:
a. The teacher provides the information needed for 1 4| 5| 6
students to gain the knowledge or skill through
lectures, films, tapes, videos, pictures, etc.
Modeling:
a. Once the material has been presented, the teachgr 4| 5| 6
uses it to show student examples of what is expected
as an end product of his/her work.
b. The critical aspects are explained through 1 4| 5| 6
labeling, categorizing, comparing, etc.
c. The student is taken to the application level 1 4| 5| 6
(problem-solving, comparison, summarizing, etc.)
Checking for understanding:
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a. It has been determined whether the student ha
“got it” before proceeding (i.e. there was either a
formal or informal way to assess the skill being
taught.)

Guided practice:

a. An opportunity has been provided for the stude
to demonstrate a grasp of new learning by workin

through an activity or exercise under the teacher's

direct supervision.

ntl

D

Closure:

a. The teacher has reviewed and clarified the key
points of the lesson.

Independent Practice:

a. Reinforcement practice is provided on a repeat
schedule so that the learning is not forgotten.

ind

b. The reinforcement practice is provided in enou
different contexts so that the skill/concept may be|
applied to any relevant situation, not only the conf
in which it was originally learned.

ghl

ext
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