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ABSTRACT OF THE DISSERTATION

The Impact of Performance Feedback on Treatmeegiity and Outcomes for a
Class-Wide Peer Tutoring Reading Intervention

by

Yiwen Zhu

Doctor of Philosophy, Graduate Program in Education
University of California, Riverside, June 2014
Dr. Michael L. Vanderwood, Chairperson

To improve reading proficiency, evidence-basedrv@etions need to be implemented
with integrity in schools. Using a multiple baselisingle case design, this study
examined the impact of performance feedback fronsglbants on treatment integrity

and student outcomes for Peer Assisted Learniradegies, an evidence-based, standard
protocol, class-wide peer tutoring interventionrttiegants were four grade 2to 5
general education teachers and the students mdhasses. Results showed a functional
relationship between performance feedback andneatintegrity, including higher
treatment integrity of core intervention componeRsading growth rates appeared to
have increased, but changes were not statistisghyficant. Overall, teachers rated the
performance feedback procedure and PALS posititatyitations of the study,

implications for practice, and directions for fuiguesearch are discussed.
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Introduction

Reading is recognized as a skill students needder to be successful in school
and in society. However, the National Center fouéation Statistics (2012) found that in
2011, 66% of fourth grade students scored belovidfat in reading on the National
Assessment of Education Progress (NAEP). In f&8% 8f fourth graders assessed
scored below Basic. These statistics show thabstantial percentage of students need
additional support to acquire a level of readirgt i considered Proficient (National
Center for Education Statistics, 2012).

The growing diversity in the student populatios paesented additional
challenges in reading instruction. Specificallye thumber of English Language Learners
(ELLs) has increased substantially. In 2010, apipnately 4.7 million students (10%)
were ELLs, compared to 3.7 million students (8%2@®1 (National Center for
Education Statistics, 2012). ELLs are at greatd fior underperformance in reading
compared to native English speakers. In 2011"afrade students who scored above
75" percentile on the NAEP, only 2% were ELLs. ®fgtade students who scored
below 25" percentile, 24% were ELLs, which disproportiormtite percentages of ELLs
enrolled in public schools (10%). In addition, statk from economically and socially
disadvantaged backgrounds are particularly atfdslow performance. Of2grade
students who scored under™8ercentile in reading, 75% were eligible for foee
reduced lunch (National Center for Education Siais2011). Considering these
statistics, reading interventions that are effector diverse groups of students are

needed.



With the significant number of students strugghmith reading, there has been a
substantial amount of research about how to proeffietive reading interventions to
improve student outcomes. Unfortunately, despiearibreased demand for
accountability and evidence-based instruction 20l national reading statistics did not
improve from 2009 (National Center for EducatioatiStics, 2012). The persistent
percentages of students who are not proficientaaling suggest that even with the
availability of evidence-based reading intervergiathese interventions are not reaching
a sufficient number of students in the populatidn.inadequate number of schools are
adopting these interventions or teachers are ngeimenting interventions with adequate
treatment integrity (Hagermoser Sanetti, Gritter2Q11; Kearns et al., 2010).

Treatment integrity, the extent to which an ingtion is implemented as
designed, is often assumed and not measured (Hagerr8anetti & Kratochwill, 2009).
When nationally certified school psychologists weueveyed, only 11% responded that
they always document treatment integrity when nwoimg and evaluating interventions
and 33% responded that they never do (Cochraneu&,2008). Interventions that do
not include measurement of integrity are at-riskgoor integrity (Hagermoser Sanetti et
al., 2011). Furthermore, studies have indicatetitdechers implement interventions with
low treatment integrity when external support i$ movided (e.g., Mortenson & Witt,
1998; Noell et al., 2000; Vadasy, Jenkins, Antilillips, & Pool, 1997). Poor treatment
integrity is a concern, as a large number of stitleve found that high treatment
integrity is related to better student outcomesr(@u& Dupre, 2008). Low treatment

integrity, on the other hand, can result in minigjabsitive to even detrimental results



(Noell, 2010). Thus, in order to increase and imprionplementation of evidence-based
interventions in practice, further research is egleon methods to support treatment
integrity that are feasible for schools.

In order for a new intervention to be implemeng&ectively and with integrity,
teacher behavior change may be necessary. Consbguesearchers have
conceptualized implementation as an adult behaiange process (Noell et al., 2005;
Sanetti, Kratochwill, & Long, 2013). School-basethsultation is an indirect method of
service delivery in which a consultant works witbamsultee to change his or her
behavior and improve student outcomes (KratochfHBergan, 1990). Performance
feedback, in which a consultant monitors implemigoeand provides feedback to
teachers, is a method of consultation that has fueerd to improve treatment integrity
across diverse teachers, students, behaviorsngargentions (Noell et al., 2005).
Performance feedback targets components in an iealpirsupported model of behavior
change, the Health Action Process Approach (HARA)ch has been applied to school-
based practice. In the HAPA model, self-efficatye(perceived capability to
successfully implement an intervention and afféatient learning), outcome
expectations, and perception of a problem contiboitboehavior intention, which then
leads to planning, initiation and maintenance néw behavior. In this model, self-
efficacy plays a role in both behavior intentiomlattual behavior change (Sanetti et al.,
2013). Positive and corrective feedback on impldaaten and monitoring of student
progress promotes teachers’ self-efficacy throughmplementation and helps maintain

the desired behaviors. In summary, a model of¢laionships between performance



feedback, adult behavior change, treatment intggarid student outcomes would consist
of a horizontal progression of each component;goerance feedback aims to produce
adult behavior change, adult behavior change leaosproved treatment integrity, and
higher treatment integrity in turn leads to poststudent outcomes. See Figure 1 for a
logic model.

In a recent meta-analysis by Solomon and collea@@12) of studies that
examined the impact of performance feedback orhexaand student behaviors, the
majority of studies focused on use of positive fiamicement, implementing behavior
plans, and increasing student task completion. $tadies have examined performance
feedback for an evidence-based reading intervenitilmme specifically, performance
feedback has not been examined for an evidencetbasss-wide, standard protocol
intervention (Solomon et al., 2012). In the staddamotocol approach, the same
evidence-based intervention and same set of dwexts provided for all students with
similar skill deficits. The standard protocol apgch has a number of advantages over the
problem-solving model, in which interventions assigned for each individual. The
standard protocol approach allows one evidenceebaservention to reach a large
number of students, better promotes consistenteim@htation across students, and
facilitates monitoring of treatment integrity acsagtaff and students. In addition, studies
that used the standard protocol approach have dgrated stronger evidence for
improved academic outcomes than studies that hsae thhe problem-solving approach
(Fuchs, Mock, Morgan, & Young, 2003). Considerihg substantial percentages of

students requiring reading interventions and tregirie monitor and improve



intervention implementation, studies on performaeeelback should target
implementation of an evidence-based, class-widadstrd protocol reading intervention.
The following is a review of issues in treatmeregrity, studies on performance
feedback, and research on an evidence-based, slgmdéocol, class-wide reading
intervention.

Treatment Integrity

Treatment integrity terms. Noell (2008) defined three terms to aid in the
discussion of treatment integrity in research aradfce. Treatment integrity (T1) refers
to how accurately the independent variable is inmgleted in experimental studies. The
term intervention plan implementation (IP1) refevghe extent an intervention is
implemented as planned in school-based practi¢hird term is consultation procedural
integrity (CPI), which pertains to the implementatiof consultation procedures.
Although Noell (2008) differentiates types of tm@aint integrity using these terms, they
are not used consistently in the literature.

Conceptualization of treatment integrity. Treatment integrity is best modeled
as a multidimensional construct. Most proposed nsoofetreatment integrity include
content (what intervention steps were implementgadlity (how well key components
were implemented), quantity, and process of defivieower and colleagues (2005)
recommend assessing five dimensions of treatmésgrity as proposed by Dane and
Schneider (1998), adherence, exposure, qualitgrano differentiation, and participant
responsiveness. They further recommend using twasuares proposed by Gresham

(1989), component integrity and daily integrity &df components combined (Power et



al., 2005) Similarly, eight aspects of implementation accogdio Durlak and Dupre
(2008) are fidelity, dosage, quality, program umigess, participant responsiveness,
monitoring of comparison conditions, participatiate, and adaptation. Of these eight
aspects, the two most studied are fidelity and g@gBurlak & Dupre, 2008). Although
there is not yet a consensus on the definitiomeaftiment integrity, a working definition
is “the extent to which essential intervention comgnts are delivered in a
comprehensive and consistent manner by a inteo@stitrained to deliver the
intervention” (Hagermoser Sanetti & Kratochwill,G) p. 448). This definition assumes
there are essential parts of an intervention aes$sts that the interventionist should be
trained.

Measurement of treatment integrity. Methods to assess integrity include direct
observation, self-reports, and permanent prod@s. inconsistency between measures
is the extent of integrity reported by direct olvsgion is typically lower than that
reported by self-reports, the latter of which arkjsctive and can be biased (Noell,
2010). In the study by Wickstrom, Jones, LaFlend ®Witt (1998), the Baseline and
Intervention Record teachers used to record clalthbior served as a self-report
measure of treatment integrity and resulted invaanagge integrity estimate of 54%. On
the other hand, direct observation found an aveodgaly 4% treatment integrity
(Wickstrom et al., 1998). An alternative to diretiservation or self-report, permanent
products can measure treatment integrity easilyrailmably, but they cannot measure

integrity for components that do not produce pemmaproducts. Of the three methods,



direct observation is the most objective and cotmgmsive, but also requires more time
and resources to collect (Noell, 2010).

Another concern in assessing treatment plan imghtation is how detailed each
step should be. For example, a checklist with tamyrdetailed steps is not practical and
does not make evident the important componentseoirtervention. In the literature, the
primary approach is to describe steps at a lewehich steps correspond to observable
outcomes and have enough specificity and sengitiwishow a relationship between
various levels of integrity and outcomes (Noell1@D Noell (2010) recommends using
such an approach, in which major, distinct, andsuesble components are assessed.

Finally, treatment integrity can be a dependeniée or an independent
variable. When the impact of consultation on tresattmntegrity is the research interest,
treatment integrity is the dependent variable. Wiherrelationship of treatment integrity
to student outcomes is of interest, treatment nitie the independent variable (Noell &
Witt, 1999). Noell and Witt (1999) provided somadglines for conducting consultation
and treatment implementation research. Mainlyjrtdependent variable of consultation
must be experimentally manipulated and relatedwodnd high levels of
implementation. This can be done with either sirglee or group designs, though studies
examining the impact of consultation on treatmategrity are typically single case
multiple baseline designs (e.g., Mortenson & Wig98; Noell, Witt, Gilbertson, Ranier,
& Freeland, 1997; Witt, Noell, LaFleur, & Mortensd997).

Extent treatment integrity is measured in researchin studies on treatment

integrity across the years, researchers definegpmadent variables more often than they



measured them. According to Hagermoser and Kratitlof2908), the former is more
ingrained in practice than the latter, especiallyifehavioral interventionsn 1989,
Gresham coined the phrase “consult and hope,” hadeh which consultants do not
follow-up with teachers to make sure interventiarsimplemented as prescribed, when
Gresham and Kendall (1987) found that no studyamsgltation prior to 1987 measured
treatment integrity (Gresham, 1989, p. 48). In Gaes, Gansle, Noell, Cohen, and
Rosenblum’s (1993) review of 181 school based studf behavioral interventions from
1980 to 1990, 35% of the studies provided an opmeralt definition of the intervention,
15% assessed and reported treatment integritymaton, and 10% stated that they
monitored treatment integrity but did not providseal

Hagermoser Sanetti, Gritter, and Dobey (2011)enegd 223 single-case and
group experimental studies published in five maprool psychology journals between
1995 and 2007. The authors coded whether indepemdeables were operationally
defined, the extent to which treatment integrityswaonitored, level of risk for poor
implementation, treatment agent, location, desaguad, type of outcome. Most of the
studies were conducted at public elementary schmoissearchers and teachers.
Academic and behavioral outcomes were the most condependent variables
measured. Thirty-two percent provided an operatidainition of the treatment and
39% provided a reference to another source fofiaitien. The authors noted that
providing a reference to another source is only@mpate if the intervention was
implemented to the same extent as in the referehitesre are any differences, the

treatment should be defined. Fifty percent reponteatment integrity data, a substantial



increase from 15% in the Gresham et al. (1993)ystlidirteen percent stated that
integrity was monitored but did not provide datejikar to in the Gresham et al. (1993)
study. Thirty-seven percent did not mention assessiof treatment integrity and these
studies were considered to be at-risk for poor @m@ntation. From the reviews over the
years, it seems that the percentage of studiestiiegpéreatment integrity data is
increasing but still only about 50%. Consequerdfigrts to increase treatment integrity
monitoring in school psychology intervention resdaare still needed.

Of the published studies that measured treatrmégdgiity data, most reported
80% treatment integrity or higher (Hagermoser &ticawill, 2008). The meta-analysis
by Hagermoser and colleagues (2011), which includachly studies of academic and
behavioral intervention, found an average treatrmeagrity level of 94%. This suggests
that documenting treatment integrity may be a fitep in ensuring high integrity. It is
also possible that intervention studies that hadtleatment integrity did not find
positive effects and were not published, increatiigamount of studies that were done
with no measurement of integrity or poor integfilagermoser & Kratochwill, 2008).

Extent treatment integrity is measured in practice Greater emphasis on
monitoring treatment integrity in practice is nesay considering the extent it is
currently done. Based on a survey given to natigr@irtified school psychologists by
Cochrane and Laux (2008), monitoring of treatmategrity in school-based practice is
lacking. While almost 98% of respondents agreetrtianitoring treatment integrity is
important, 11% said they always do so, 42% saig soenetimes do, and 33% admitted

that they never do. When asked whether their s&hpobblem solving team measured



treatment integrity, only 2% responded yes. ReaBamshy treatment integrity was not
monitored included lack of time, lack of adminisitva support, lack of understanding
and willingness from school staff to measure i) &&ar that monitoring of integrity
would be perceived negatively and as intrusivedaghers (Cochrane & Laux, 2008). As
Noell and Gansle (2006) said, “within the cultufeschools, it is frequently more
comfortable and acceptable to measure student loetiaen educator behavior” (p 36).
Thus, the drive towards consistent monitoring eatment integrity should extent to
practitioners.

Importance of Measuring and Maintaining Treatment Integrity

Recent focus on getting students to reach standasiscreased demand for
evidence-based programs (Kearns et al., 2010) eThees been greater emphasis placed
on evidence-based practice by IDEA 2004 and prafeakorganizations such as the
National Association of School Psychologists (Hageser Sanetti & Kratochwill, 2009).
For an intervention to be considered evidence-haseuist be accurately represent the
intervention for which the evidence supports.

Focus on treatment integrity has also increaséul tve growing use of Response
to Intervention (RTI) for special education elidityi determination (Hagermoser Sanetti
& Kratochwill, 2009). Treatment integrity is fundamial to a primary goal of the RTI
approach to service delivery, which is to proviffeaive interventions and make
decisions based on response to intervention. Omeeco in RTI is what level of
treatment fidelity is sufficient to determine ietistudent did or did not respond to the

intervention that was prescribed (Noell & GansQ&). In evaluating interventions in

10



research and practice, Durlak and Dupre (2008) esipéd that interpretation of
outcomes of an intervention, whether it be posiGv@egative, can be defensible only if
how the independent variable was delivered is kndwre cannot say that a program did
not work if the program was not implemented asglesi. One cannot say that a program
worked if it was implemented differently as spesfiDurlak & Dupre, 2008).

Treatment integrity contributes to the strengtlawfintervention. In multi-tiered
service delivery models, a common practice to aeeethe strength of intervention is to
increase intensity (Wanzek &Vaughn, 2007). Tient2iiventions are supplemental to tier
1 interventions and of greater intensity in frequeand duration. Intervention is further
intensified at the tier 3 level for students whorat respond to tier 2 interventions
(Vaughn, Denton, & Fletcher, 2010). In critiquetlois practice, Greenwood stated that
attempts to increase intervention strength shaatd$ more on quality of intervention
components than on intensity of intervention. He&®enwood suggested that
increasing intervention treatment fidelity is arpontant method for increasing likelihood
of intervention success that is often overlookeck@@wood, 2009).

This leads to the main reason to monitor treatrmgagrity; high treatment
integrity is related to positive outcomes (Durl&Pupre, 2008; Gresham et al., 1993).
In Gresham et al.’s (1993) meta-analysis, signifigeositive relationships were found
between percent treatment integrity and intervengibect sizes (e.g., Cohen’s d and
percent of non-overlapping data). Durlack and DYRB®8) reviewed five meta-analyses
and 59 additional studies focused on interventammlucted in schools and communities

by non-researchers. One of the meta-analyses fimatghrograms that monitored
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implementation achieved an average effect siz&é&®tompared to an average effect size
of .06 for programs that did not (DuBois, Hollowasglentine, & Cooper, 2002).
Another meta-analysis of 221 school-based behdwwoograms found that
implementation was the main variable related teoumtes (Wilson, Lipsey, & Derzon,
2003). Of the additional 59 studies reviewed, 7@&¥ndnstrated significant positive
relationships between treatment integrity and tlagonty of outcomes measured. In 14%
of the studies, there was too little variationreatment integrity among groups to detect
a relationship between treatment integrity and @umes. Thus, only 10% of the studies
did not find a positive relationship between treattnintegrity and outcomes. Overall, the
literature supports that higher implementationgntg is related to better student
outcomes (Durlack & Dupre, 2008).
Factors Affecting Treatment Plan Implementation

The research — practice gapA main concern for the application of research to
school settings is whether interventions foundctive in research studies become
implemented with high integrity in schools. Thesfistep in transferring research to
practice is to gain practitioner interest and afiento use an intervention. Unavoidably,
initial implementation of both non-essential andeggtial components of the intervention
will vary, so the next step is to influence practiers to implement the intervention with
high treatment integrity (Vadasy et al., 1997).@&®=enwood (2009) noted, the rewards
of research efforts and positive findings are naitrealized until an intervention is

successfully brought to scale in practice.
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Kearns and colleagues (2010) stated that thendseapractice gap is largely
due do a long time lack of demand for evidence-tbasactice. Although greater
emphasis on evidence-based practice has emerged date barriers that still perpetuate
the gap. First, research has traditionally beevedrby theory rather than by the
problems in schools. Researchers seek to isolat#les of interest and to be able to
generalize results, often reducing the importariceecontextual factors (Fuchs &
Fuchs, 2001). In addition, researchers and schagtifoners work in separate
communities and opportunities for collaboration lareted. Researchers converse
mainly with other researchers and teachers intenaatly with other teachers
(Greenwood & Abbott, 2001). The responsibility tbe gap lies with both teachers and
researchers. While teachers’ knowledge and atstaffect implementation, it is also
argued that researchers should be more aware oéghes of school environments and
the needs of teachers. Overall, the consensusrs sihould be openness and
collaboration between researchers and school eatgc&inally, some other reasons for
poor fidelity in practice are outcomes of implenaian are not quickly observable,
change is by nature difficult, and change in pcactioes not directly benefit the teacher
but rather the students (Vaughn et al., 2000).

Fuchs and Fuchs (1998) developed and tested al nodolédge the gap between
researchers and practitioners, called Project PREEMPractitioners and Researchers
Orchestrating Model Innovations to Strengthen Etiana In this model, researchers
work with teachers to identify their needs and npooate those concerns into the design

of an intervention. Next, the intervention is telstesing randomized controlled designs.
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Finally, the intervention is brought to scale. &etf this was the process through which
Kindergarten PALS was developed. Researchers actiees met weekly for six months
to collaboratively develop the initial version of /KALS. It was not until the next year
that K-PALS was tested in a randomized controllexlg study. Results showed that
students who patrticipated in K-PALS outperformedtoa students in phonological
awareness and teachers expressed their satisfagttoK-PALS and continued
implementing it in following years. From here, tlesearchers began conducting
workshops nationally while continuing to develop k-PALS program. In summary,
Project PROMISE was a successful demonstrationltdlmoration between teachers and
researchers to bridge the research to practicéFaahs & Fuchs, 1998). While
researchers agree collaboration is crucial forganigl the research to practice gap, many
other factors affect implementation.

Factors affecting implementation.Durlak and Dupre (2008) proposed five
categories of factors that affect implementatiosatment program characteristics,
service provider characteristics, community fagtechool factors, and the support
system. One treatment program characteristic ffextta treatment integrity is the
compatibility of the program with the school’'s neethd adaptability of the program to
meet the school’s needs (Durlak & Dupre, 2008). @Gatibility with existing instruction
is important because teachers are more likelydorporate a practice is relevant to
classroom needs, practical, and easy to implenBa@rfman, Arguelles, Vaughn,
Hughes, & Klingner, 2005). Gresham (1989) discussadmber of treatment program

characteristics that are related to treatment ritteg\ccording to Gresham, interventions
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that are more complex, demand too much of teachiers, and require materials not
already available in the classroom are likely torbplemented with lower integrity. In
addition, the perceived effectiveness of an intetie@, conveyed through student growth
data, is related to treatment integrity. Intervemsi that produce student behavior change
more quickly are more likely to be perceived ag@if’e and implemented with integrity.
Provider characteristics include teacher percaptad need and ability of the
intervention to meet the need, teacher self-efficand teacher skills (Durlak & Dupre,
2008). Teacher efficacy includes teacher’s behat they can successfully implement an
intervention as well as their belief that they edfiect student growth (Ransford,
Greenberg, Domitrobich, Small, & Jacobson, 2009eBaet al., 2013). Teachers who
have greater self-efficacy are more likely to inmpét a program successfully, take
responsibility for student growth, and set more #imis goals (Ransford et al., 2009).
School or setting factors include the school clem#te extent to which collaboration and
communication occurs, and leadership and suppamrt gchool administrators (Durlak &
Dupre, 2008). Lastly, the support system includaising and technical assistance,
which should be provided after administrative suppmnd financial, staff, and time
resources have been obtained to implement theveriBon (Durlak & Dupre, 2008).
External support. Availability of external support is a main factbiat can
enhance or hinder sustainability, which is defiasdhe likelihood an intervention will
continue to be implemented with fidelity after sopp are removed (Kearns et al., 2010).
Kearns and colleagues (2010) proposed four dimaasibexternal support that may be

provided to teachers to impact the likelihood #mraintervention will be sustained. They
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are level or intensity of support, duration of sogipquality of training, and flexibility.

Training and technical assistance are main elesrerd support system, and the
role of training and technical assistance in indation delivery is supported by numerous
studies (Durlack & Dupre, 2008). While providingther training is important, research
has found that brief pre-intervention trainingsn&@a@re insufficient for supporting
implementation (Greenwood & Abbot, 2001; Steinlgt2008). In the 1970s,
professional development often consisted of a ane-training presentation and
directions on how to implement the intervention €&een, Chard, & Baker, 2000). In the
study by Boardman and colleagues (2005), in addibbdraining, teachers requested
classroom demonstrations and asked researchelbséove them and provide feedback.
Studies that Durlak and Dupre (2008) reviewed &sad that successful trainings
included modeling and performance feedback.

Classroom demonstrations and performance feedieac&sent technical
assistance, which should be provided in additiomaiming. Technical assistance is
provided after an intervention has begun, and ghesusupporting interventionists with
problem solving, skill development, and commitminimplementation through
monitoring treatment integrity. Early monitoring toéatment integrity followed by
additional training can increase treatment intggatover 80% (Durlak & Dupre, 2008).
This is evident in the PALS studies that providegicher training and implementation
assistance. Not only does technical assistancedasertreatment integrity, it increases the
probability that a practice will be sustained aftepport is removed (Gersten et al.,

2000). However, providing support through researcigecostly and time demanding. It
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was estimated that in research projects conducitidsehools, the cost to work with
each teacher was over $100,000. It was also estihthat more than ten hours per week
of researcher time is necessary to produce mearniagange in schools. Such support at
a greater scale to reach more teachers would lyeexpensive and unrealistic (Sindelar
& Brownell, 2001).

Balancing flexibility and treatment integrity. Some research suggests that
excessive external technical assistance may imipgalementation. When evidence-
based programs require teachers to strictly fobhowanual of prescribed behaviors, it
can produce an inflexibility that may be unattreetio teachers who want to modify
programs to meet their classroom needs (Kearns €040). As Kearns and colleagues
(2010) noted, flexibility is a dimension of techaicupport that contributes to
sustainability. Understandably, it is difficult implement interventions exactly as
designed when the intervention is complex, andthdents, their needs, and the
environments are heterogeneous (Noell, 2010). Winiéggvention adaption using clinical
expertise may be appropriate, “interventionistttirthe “unplanned, gradual altering of
the implementation” is not desirable (Durlak & Dap2008, p. 452). This occurrence is
the primary one that monitoring intervention iniggattempts to prevent.

Rigid adherence may sometimes be less effectare alowance of some
flexibility and adaptation (Durlack & Dupre, 200&)sing data from the Stein and
colleagues (2008) study on Kindergarten PALS, Keamd colleagues (2010) found that
even though more external support was correlatéd higher fidelity, participation in

the group with the highest level of external suppas negativelgorrelated with
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likelihood of sustaining implementation after sugpavere removed. The authors
posited a number of possible reasons for thisigdi he presence of a helper may have
made the intervention seem more inflexible and cedueachers’ willingness to sustain
it. Also, teachers could have become dependert@hdlper.

Since flexibility is considered a factor contrilmgf to implementation, fidelity and
adaptation can and often occur together in pradiice suggested that fidelity should be
maintained for core intervention components butilfidity can be allowed for less
crucial parts. Adaptation may be a reason whyimeat fidelity rarely approaches 100%
and 80% to 90% is considered high (Durlak & Du@)8). In the studies that found
PALS to be effective, fidelity scores were 80% @3@®but sometimes implementation
differed from as instructed in the manual. In thelks et al. (1997) study, seven training
lessons were conducted rather than all 12 thaharee current manual. In the Mathes
and Babyak (2001) study, the order in which compteere implemented was
changed. Fortunately, 100% integrity is not neagstsaproduce positive outcomes, as
many studies found positive outcomes with less ffefect implementation (Noell,
2010). For example, Durlak and Dupre (2008) fourat few studies in their review
achieved fidelity above 80%, but many interventiaiit around 60% fidelity produced
positive results. However, studies also show thatlevels of implementation undermine
intervention success (Noell, 2010).

Greenwood (2009) proposed that research shoulga&eintent-to-treat effect
sizes and on-protocol effect sizes. Intent-to tedfgicts are estimates of effects when an

intervention is not implemented with high fidelitpn-protocol effects refer to those

18



when intervention is implemented with high fidelityjowever, a problem with this
comparison is choosing cutoffs for high fidelitys Aiscussed previously, it is unknown
how much treatment integrity is good enough (Gremady 2009). Although pre-
specifying what level of treatment integrity isftient is difficult in research studies, in
school-based practice, implementation goals casebdepending on student outcomes as
demonstrated by progress monitoring. For exampstudents are improving
substantially though integrity is 70%, that 70% rbayappropriate and high enough for
these students (Noell, 2010). In order to determihat level of integrity is sufficient for
producing positive outcomes, treatment integritgdgeto be measured along with student
outcomes.
Use of Consultation to Increase Treatment Integrity

Since treatment integrity is related to positivdcomes and there are treatment
program, service provider, and support systemedlbarriers to treatment integrity,
there is a need for an effective and resourceieffienethod to reduce barriers to
implementation. School-based consultation has beed to increase treatment integrity
(Noell et al., 2005). School-based consultatioa t®llaborative, non-hierarchical,
indirect method of service delivery in which a caltsnt works with a consultee to
change teacher behavior and improve student outc@ratochwill & Bergan, 1990).
The use of consultation services to enhance impi&tien of interventions assumes that
teachers will change their behavior as a resutbokultation processes, so increasing
treatment integrity is essentially a matter of aiag teacher behavior (Noell et al., 2005;

Noell & Witt, 1999). While researchers may advoddifeerent approaches to
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consultation, they agree that effective consultasibould be collaborative. Generally,
when there are enough resources and high accolitytabioderate consultation may be
enough for adequate implementation. On the othed hahen resources are very limited
and accountability and support from administratoeslow, even intensive consultation
may not be able to drive treatment implementatidoe{l & Witt, 1999).

Performance FeedbackCurrently, performance feedback is the most supgort
consultation procedure for increasing intervenptan implementation in school settings
(Hagermoser & Kratchowill, 2009). Performance festkboriginated in organization
psychology (Solomon et al., 2012). In school-bgsedtice, performance feedback is a
method of consultation in which a consultant masiionplementation and provides
feedback to teachers (Noell et al., 2005). Feedbadknplementation progress and
student progress increases both teachers’ setheffiand their perceived effectiveness
of an intervention, which are two factors relatedreatment integrity (Gersten, 2000;
Gresham, 1989). Based on the overall research dorpence feedback, 5 to 10 minute
weekly meetings, in which treatment integrity atutlent progress data are reviewed and
strengths and weakness of implementation are disdysre enough to improve
treatment integrity (Noell, 2010). Performance femtk has been found to be effective
for improving implementation across diverse stuget@achers, behaviors, and
interventions (Noell, 2010). Teachers also podyivated consultants who provided
performance feedback (Noell et al., 2005).

Three seminal studies. In a series of seminal studies examining the irhpac

performance feedback on intervention implementati@atment integrity was high in
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the beginning but quickly dropped. With performafeedback from a consultant,
treatment integrity then increased. Performancelfaek also resulted in small increases
in student performance (Mortenson & Witt, 1998; Nd#/itt, Gilbertson, Ranier, &
Freeland, 1997; Witt, Noell, LaFleur, & Mortensd®97). The study by Witt and
colleagues (1997) examined performance feedbackrfantervention using
reinforcement to improve classroom academic perdoice. Teachers and a student in
each teacher’s class participated in a multiplel@es study with a pre-intervention
training, a post-training baseline phase, a perémre feedback phase, and a
maintenance phase. Treatment integrity was measisiag permanent products. During
the pre-intervention training, a consultant asdistéh in class implementation and gave
corrective feedback. During the post-training biasephase, teachers implemented the
intervention without performance feedback. During performance feedback phase, at
the beginning of each day, the consultant discussszher treatment integrity data and
student performance data from the previous day.cbnsultant identified which
implementation steps were missed and how to impiropéementation. During the
maintenance phase, feedback was reduced to oneeepkr Results showed that
treatment integrity decreased during the postditngibaseline phase and then increased
during the performance feedback phase in both leveltrend. Furthermore, treatment
integrity remained high during the maintenance ptiasthree of the four teachers. For
three of the four students, academic performanoeased from baseline to performance
feedback. Percentage correct on daily assignmeetaged 71% during baseline, 75%

during performance feedback, and 81% during maamtee.
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Noell and colleagues (1997) replicated the studWitt et al. (1997), except they
provided pre-intervention training that was legemsive and more typical of school-
based consultation. Rather than helping the teaghleimplementation on the first day
of intervention, the consultant only explained tagonale and procedures and provided
materials prior to intervention (Noell et al., 19%Vitt et al., 1997). This extent of pre-
intervention training is similar to what teachesseive in the present study. Results were
similar to that in Witt et al. (1997); treatmentagrity of all three teachers decreased
during the baseline phase and clearly increaseadgitire performance feedback phase in
both level and trend. For two of the three studeaxtademic performance increased
during performance feedback and maintenance ph&bkesstudy showed that more
intensive pre-intervention training does not neaglsimprove teacher integrity when
performance feedback is used. It also suggestsniiegusive pre-intervention training is
not necessary when performance feedback will beigeed during intervention.

Finally, Mortenson and Witt (1998) again replichtbe study by Witt et al.

(1997) but decreased the use of performance fekdiman daily to weekly. This study
found that treatment integrity for two of the fdeachers decreased during the baseline
phase and increased during the performance feegibeade. Change in student academic
performance was more variable than in the previsosstudies.

Performance feedback for peer tutoring. Using a multiple baseline design, Noell
et al. (2000) examined the effect of performaneglback on teacher implementation
integrity for a peer tutoring program. Prior to #start of the intervention, school

psychology doctoral students described the intérvenio the teachers, provided all
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materials, and trained the students on the tutanagne. On the first days of the
intervention prior to baseline, consultants helfgathers achieve 100% treatment
integrity. Teacher treatment integrity was meastmgdhether the teacher provided a
session to the student and the correct activigden student work, and rewarded the
student contingent upon performance. Then durisglb®e, the teachers were instructed
to implement the intervention without interactiorimconsultants. During the
performance feedback sessions, consultants mete&atters for three to five minutes
each day to discuss treatment integrity data akasedlcademic progress data of each
student. After teachers achieved 100% treatmeegiity four days in a row,
performance feedback was reduced to every otherTdeymean treatment integrity was
41% during baseline, which was largely due to #et that for half of the days during
baseline, the intervention was not implemented i{@#&grity). During the performance
feedback phase, treatment integrity varied actos$ive teachers, but the overall mean
increased to 87%. The intervention was implemente83% of schools days compared
to 50% of school days during baseline. Thus, thmrading of this study was that
performance feedback was effective in increasiegiiimber and quality of treatment
sessions. However, this study did not measurentiegiity of students’ tutoring
behaviors even though students were mainly resblenfgir implementing the procedure
and their responsibilities were described. The @nstistated that measuring student
treatment integrity and providing feedback to shideshould be incorporated in future
performance feedback studies. Hence, the presety aiill measure both teacher and

student treatment integrity. Lastly, while thisdstiexamined the effect of peer tutoring
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on student performance, it did not examine the shpaperformance feedback on
student outcomes.

Greenwood and colleagues (2001) studied the ingdaminsultation on treatment
integrity and student outcomes for a Class-wide FPatoring Learning Management
System (CWPT-LMS) in an elementary school. The Lis1& computer software
program that helps teachers set up and graph stpdmgress. Their study used single
case AB design, weekly pre and post vocabularyspetling tests, and a 40-item
procedural checklist for CWPT-LMS implementatioattincluded teacher and student
behaviors. The five classroom teachers who paatiegbin this study initially learned
how to implement CWPT using the manual with thelaflconsultants until they
reached 80% integrity. They were also trained om toouse the CWPT-LMS. For the
next five to seven weeks, teachers implemented C@MTused the CWPT-LMS system
on their own. Then, a consultant met with eachiteator one hour to analyze student
progress and make plans on how to improve the pnogEvery two weeks for the rest of
the school year, the consultants provided teachigihsfeedback regarding
implementation and student progress and discussttef changes to the program. The
average monthly treatment integrity score for thigre period of CWPT implementation
was high, at 97%. After consultation began, the@atage of students who were
“successful” increased from 35% to 58%. Successdeéined as a score of 40% or less
on the weekly pretest and a score of 80% or mort®mveekly post-test, or in other
words, an increase of 40% from pre to post testifar week. Although this study found

that performance feedback was related to bettelestuoutcomes, it was an AB design,
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so did not have experimental control. Teacherkimgtudy also had the additional
benefit of a data analysis tool in addition to reicgy feedback from consultants.
Performance feedback compared to two other methods. A more recent study by
Noell and colleagues (2005) used a randomized altedrtrial design to compare the
impact of performance feedback on treatment intg¢withat of two other methods: brief
weekly interviews and brief weekly interviews wiah emphasis on commitment to the
intervention. Commitment was used as a social emite strategy. A behavioral
consultation model was initially used with 45 teaxshto develop behavioral treatment
plans for students. Teachers then participateschénasd the three follow-up conditions. In
the interview condition, a consultant met with acteer weekly to ask about the extent of
plan implementation and student improvement ane d¢ia® teacher a chance to ask
guestions. In the interview and commitment conditi& discussion including five key
points about commitment to intervention was addetthe last interview. In the
performance feedback condition, a consultant m#t thie teacher every day to review
permanent products, intervention implementation, stadent progress data, similar to
the performance feedback methods used for readtegventions. Treatment integrity as
measured by permanent products during the threksasfentervention was significantly
higher in the performance feedback group thanenother two conditions. In the other
two conditions, treatment integrity was not sigeafitly different. The study also found
that treatment integrity decreased from week ortevtoand remained statistically the
same at week three, but it appeared that the dectetween week one and two was

smallest for the performance feedback conditioealment integrity for the group that

25



received only a weekly interview dropped the masrdhe three weeks. Student
behavior change was also significantly greatettierperformance feedback condition
and not significantly different for the other twondlitions. This study suggests that
weekly interviews and encouraging teachers to rero@mmitted to an intervention are
not enough to sustain treatment integrity. On tinerohand, frequent performance
feedback may be able to buffer against the tendfaraptegrity to drop over time.
Furthermore, teachers rated the performance fekdimmsultation procedure positively,
with a mean of 6.5 on a 7-point Likert scale.

Recent meta-analysis. Solomon, Klein, and Politylo (2012) recently pubbsl a
meta-analysis on single case studies that furtngrated the effect of performance
feedback on treatment integrity. The following en& were included in selecting the
studies. The study used Noell's (2005) definitibpeformance feedback, which is
“monitoring a behavior that is the focus of concanal providing feedback to the
individual regarding that behavior” (p. 88). Thefis of the study was changing teacher
behavior. The study used single case design;ribiaded both studies with three
replications of effect such as ABAB and multiplesbline designs and studies with fewer
than three replications of effect such as AB desidime main dimensions coded in the
performance feedback studies were type of intereensetting, and immediacy of
feedback. Interventions were behavioral (such m$areement schedules and discrete
trials) and academic (including peer-tutoring andlgetting). Settings included

preschools, elementary, middle, and high scho@doRnance feedback delivery ranged
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from immediate to delayed by a week, and in soméias$ it was not reported (Solomon
etal., 2012).

Sixty-nine percent of the studies in the metaysialreported treatment integrity
information. The authors calculated an effect sireeach study called ALLISON-MT,
which is a regression correlation coefficieR} that models level and trend and adjusts
for autocorrelation. The authors found that therage effect of performance feedback
was positive and medium for both teacher and stuamaviors, though there was a
large amount of variation across studies. The gefRdor the effect of performance
feedback on teacher behavior was .72, a mediumteffalividual effect sizes ranged
fromr =-.27 tor = .99. The authors noted that the medium positifecewas more
significant than it appears because a zero effeetrseant teacher integrity remained
constant, which is often not the case without pentnce feedback. In fact, consistent
with other research, the average slope of integlityng baseline in these studies was -
2.83 SD=4.29), which means integrity tended to decreateut feedback. The effect
of performance feedback on student behavior basd® student participants wRs=
.50. In individual studies, student effects ranffech r = -.35 tor = .78. Compared to the
effect of performance feedback on integrity in bebial intervention, the effect in
academic interventions was significantly higherstlyg the effects of immediate
performance feedback, performance feedback withenday, and weekly performance
feedback were not significantly different (Solonedral., 2012).

The above studies showed that performance feedbagfective for increasing

treatment integrity. Performance feedback was piexviat least once per week based on
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objective and measurable observations of teaclegrity and student progress.
Furthermore, the studies suggested that neithensite training nor daily performance
feedback is necessary to produce effects (Noall.£1997; Solomon et al., 1997).
Instead, a pre-intervention training in which praaees are explained and materials are
provided coupled with weekly brief performance feack could increase treatment
integrity (Mortenson & Witt, 1998; Noell, 2010). Gerally, there were improvements in
student performance overall during the performdaedback phases, though that change
was less consistent than the change in teachgyritytéSolomon et al., 2013)
Limitationsin performance feedback research. Although the existing literature
on performance feedback supports that it is effedbr increasing treatment integrity
and outcomes in schools, previous studies haverdauof limitations. Much of the
previous research, including the studies conduayed/itt and colleagues (1997), Noell
and colleagues (1997), and Mortenson and Witt (1€&8& are continuously referenced
in newer studies, used multiple baseline single cesign but were conducted prior to
the establishment of single case design methodmbgtandards (Smith, 2012; Solomon
et al., 2012). In the study by Mortenson and WL198), an increase in treatment
integrity from baseline to performance feedbacksghaas observed for only two of the
four teachers; according to present standardsswateelationship between an
intervention and outcomes cannot be concluded wittioee replications of effect
(Kratochwill et al., 2012). Second, in the stuché®ve, treatment integrity was measured
only by permanent products rather than by direseolation. Validity, reliability, and

inter-observer agreement information was not regabfor the treatment integrity
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checklists. In addition, student progress was rnedsured using current,
psychometrically validated measures of readingauts (CBM) (Mortenson & Witt,
1997; Noell et al., 1997; Witt et al., 1997). Reljag data analysis, most studies did not
estimate effect sizes, nor report enough actudltgtiee data and datasets had to be
recreated from graphs (Solomon et al., 2012).

An additional gap to the literature is only onefpamance feedback study (Noell
et al. 2005) examined teacher acceptability ofpliormance feedback procedure.
Teacher acceptability is a measure of the soclaityaof an intervention, which
includes the social significance of goals, sogmdrapriateness of procedures, and
importance of intervention effects (Wolf, 1978).9Rarchers hypothesize that teacher
acceptability of an intervention affects treatmiamegrity (Noell, 2010). In the case of
performance feedback, teacher acceptability ofoperance feedback should affect their
likelihood to correct PALS implementation in accande with the feedback given.

Finally, studies have examined performance feddtageting the use of positive
reinforcement, implementation of behavior plansreasing student task completion, and
implementation of peer tutoring math and readirigrirentions. However, no published
studies have examined the effect of performancgbi@ek on treatment integrity and
student outcomes for an evidence-based, class-staegard protocol reading
intervention (Solomon et al., 2012). The standaadqeol approach is research supported
and resource efficient; it uses the same evideasedintervention for all students with
similar problems. In the standard protocol appro#tod same set of instructions is given

to groups of students (Fuchs et al., 2003). Tawsandard protocol intervention would

29



be a valuable medium through which to examine tfeegveness of performance
feedback. Since the effect of performance feedlbadeacher and student behavior
varied greatly across studies (Solomon et al., pah2 effectiveness of performance
feedback for a standard protocol class-wide reaihtegvention is difficult to predict.
Standard Protocol, Class-wide Reading Interventions

Delivering Reading Interventions A multi-tiered model is commonly used in
schools to effectively allocate educational resesito students (Tilly Ill, Niebling, &
Rahn-Blakeslee, 2010). At the tier 1 level, intei@ns are delivered in the classroom by
teachers and can extend to all students in geaduaation. Such interventions may
address a weakness in tier 1 instruction or beegortavive (Tilly 11l et al., 2010). At the
tier 2 level, small group interventions are use@rwvide additional targeted support for
struggling students. However, tier 2 interventians resource intensive. Effective tier 2
interventions should be delivered in small groupthree to five students for 30 minutes
a day and three days a week for at least eight sve&kughn, Denton, and Fletcher,
2010). Thus, in schools with a substantial propartf struggling readers, tier 1
interventions may be more resource efficient. Augrof tier 1 reading interventions that
are effective and warrant attention are class-yweky tutoring interventions (U. S.
Department of Education, 2012b).

Class-wide Peer TutoringAn instructional strategy often used in schools to
improve student academic performance is peer tgom which students help each other
learn a skill or idea (Thomas, 1993). Peer tutorsndesigned to provide differentiated

instruction and increase the teacher to studeiat, iatademic engagement, and
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opportunities for feedback to students (Greenwdarkaga-Mayer, Utley, Gavin, &

Terry, 2001). From a cognitive developmental pecspe, peers also promote cognitive
development through scaffolding, motivation, andialanteraction (Rohrbeck,
Ginsburg-Block, Fantuzzo, & Miller, 2003). In tréidnal forms of peer tutoring, tutoring
is one-directional. A student who is more skilleanfi a higher grade tutors a younger
student (Greenwood et al, 2001). Another type ef petoring is reciprocal peer tutoring.
First developed by Fantuzzo and colleagues, recgbmeer tutoring allows students to
maximally benefit from peer tutoring by alternatiogtween being the tutor and the tutee.
Pairs are encouraged to work as a team to prom@tkc and assess each other while
gaining knowledge of a certain academic area (RaotuPolite, & Grayson, 1990).

Peer tutoring is often classroom-based. It magdmelucted in pairs or with small
groups of students in various academic areas (Rohrét al., 2003). Four models of
class-wide peer tutoring are Class-wide Peer TagoilCWPT), the START tutoring
program from Ohio State University, Class-wide $ntdlutoring Teams (CSTT), and
Peer Assisted Learning Strategies (PALS) (Mahelsidlette, & Harper, 2006). The
oldest program is CWPT, which was developed, tested validated in the 1980s
(Greenwood, Terry, Arreaga-Mayer, & Finney, 1998)CWPT, reciprocal peer tutoring
is conducted with an entire class of same ageastadGreenwood et al., 2001). Goals
in the development of CWPT were it would benefiséhidents, use materials already
available in the classroom, supplement instructma require no additional time or work
from the teacher (Delquadri, Greenwood, Strettoijal, 1983). Whereas CWPT and

PALS group the whole class into dyads, CSTT grdabpsclass into teams of four, and
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the START model allows tutoring to be conducteddertain students, in small groups,

or in pairs class-wide. In all four models, tutariis reciprocal, students are training on
tutor and tutee roles, teachers actively monitodents, and group contingencies are used
(Maheady et al., 2006).

A meta-analysis by Rohrbeck and colleagues (2608} peer assisted learning
intervention studies found an effect size of .58 (=.90). For reading outcomes, 26
studies averaged a Cohen'’s effect size of 0.26;wisiconsidered small to moderate
(Cohen, 1988). Interestingly, studies that haddagifect sizes tended to have
participants who were younger (e.g., grades 1 @n8)from more diverse backgrounds
(e.g., urban and at least 50% minority). This sstgythat class-wide peer tutoring may
be especially beneficial for the more at-risk sntd¢Rohrbeck et al., 2003). For CWPT
interventions, 25 published studies found CWPTrtmlpce greater reading and
comprehension outcomes compared to traditionahtgded instruction. Effect sizes
were at least .40 (Greenwood et al., 2001). Opter tutoring models, CWPT and PALS
have been researched the most and accumulateddteemdence (Maheady et al.,
2006).

Peer Assisted Learning Strategies (PALS)

PALS is a research supported, class-wide recipqmaa tutoring program that
targets alphabetics, fluency, and comprehensioh.SP#as developed by Lynn and
Doug Fuchs in 1997. PALS for Kindergarten (K-PAlz®)Y first grade PALS focuses on
phonological awareness and phonics while PALS fadgs 2 to 6 focuses on fluency

and comprehension skills. Each has its own maniihlseripted lessons and materials.
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The manuals are designed to be explicit, compéete,easy to use. To pair students,
students are first ranked by reading performandesaiit into a higher group and lower
group. The first ranked reader from the higher grsupaired with the first ranked reader
in the lower group. The second ranked reader fiwarhigher group is paired with the
second ranked reader in the lower group and sh.fStudents in each pair take turns
reading and being the peer tutor (McMaster, Fu&Hsychs, 2007).

The PALS program, while empirically supported, @npasses a number of
barriers to treatment integrity as stated by Gres(tE089). It is procedurally complex
with a large number of specific, required teachwt student behaviors. Student materials
need to be photocopied and books need to be adg&inethermore, it may take time for
teachers to perceive the intervention as effecaseé?ALs targets fluency and
comprehension skills, which may take time to shovgeneral outcomes measures
(CBM). Finally, based on previous research on PA(&dasy et al., 1997), PALS is
difficult for teachers to implement without suppartd feedback. Thus, PALS is useful
medium through which to study the effectivenespasformance feedback on reducing
intervention barriers to treatment integrity.

PALS ResearchPALS is one of the few tier 1 reading interventisapported
by What Works Clearinghouse (U. S. Department afdation, 2012a; U. S. Department
of Education, 2012b). WWC is a recognized resotocevaluating interventions that
was created in 2002 by the U. S. Department of &ilut's Institute of Educational
Sciences (IES) to review, summarize, and repodareh evidence in support of

educational interventions. Its goal was to make itmiormation reliable and accessible to
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educators and researchers in order to improve édagaractices. First, WWC identifies
studies that are relevant and eligible for revieased on criteria including time of
publication, methodological design, appropriate @gge of participants, and whether
the effect of intervention was analyzed based odestt outcomes. Then, WWC uses
rigorous standards to determine which studies shoamtribute to the evidence base and
only includes studies that meet standards or stdedgith reservations. Randomized
controlled trials with correct methodology and lattrition meet standards while quasi-
experimental designs with equivalent experimemal @ontrol groups meet standards
with reservations (U. S. Department of Educatidii, ).

WWC examined research studies on PALS and condltide PALS has
potentially positive effects for alphabetics andhpoehension (U. S. Department of
Education, 2012a; U. S. Department of Educatiod2B. Of approximately 15
published studies that examined the effectivenEBSRALS and first grade PALS on
early literacy skills and were eligible for revietwo met WWC standards (McMaster,
Fuchs, Fuchs, & Compton, 2005; Stein et al., 2@D®8) one met standards with
reservations (Mathes & Babyak, 2001) in the 20Jdre Based on these three studies,
the evidence in support of K-PALS and first gradd_8 was considered medium to
large (U. S. Department of Education, 2012a). @f faublished studies that examined
the effectiveness of PALS for grades 2-6 and wkgiee for review, one met standards
(Saenz, Fuchs, and Fuchs, 2005), and one met stlsnddh reservations (Fuchs, Fuchs,
Mathes, & Simmons, 1997) in the 2012 report. Basethese two studies, the evidence

in support of PALS for grades 2 to 6 was small $UDepartment of Education, 2012b;
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U. S. Department of Education, 2010). Although ss@n PALS with sound
methodology have found positive results, they Hawm#ations in terms of
generalizability of results to other schools angisetts. It is important to know that in the
above studies, PALS was implemented with substasuport from researchers and
high levels of treatment integrity, which may netgresent at other schools (McMaster
et al., 2007). The following is an analysis of treant integrity and outcomes in PALS
studies conducted with high implementation suppenivell as in a study with low
implementation support. High support includes dagltraining workshops combined
with regular in-class implementation assistancerede®low support consists of a brief
training without follow-up support (McMaster et,8007; Vadasy et al., 1997).

PALS with high implementation support. Mathes and Babyak (2001) examined
outcomes for low achieving, average achieving,lagt achieving first graders who
participated in PALS and PALS with additional miessons. Prior to implementation,
teachers received the PALS manual, additional dedlgons created by the researchers,
and a full-day training. During implementation,easchers provided in class support, and
PALS was implemented three days a week, 35 miragel day, for 14 weeks. Students
who participated in first grade PALS with and with@dditional mini-skills lessons grew
more on progress monitoring measures of phonolbgwareness and oral reading
fluency compared to students who had regular rgadstruction. They also grew more
from pre-test to post-test on the Word Identificatand Word Attack subtests of the
Woodcock-Johnson Reading Mastery Test — R withceffizes of .67, .90, and .60 for

low, average, and high achieving students respagtiv
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McMaster, Fuchs, Fuchs, and Compton (2005) condpianst grade PALS to one-
on-one intervention from an adult for 66 low penfiimg students (non-responders) who
had Curriculum-Based Measurement (CBM) scores anth rates a half standard
deviation below average performing students. F&3first grade teachers were
randomly assigned to a PALS condition, a modifieéricy building PALS condition,
and a no PALS condition. After teachers in the PAIDS modified PALS conditions
implemented PALS for seven weeks, 20% of the stisdeho participated in PALS were
identified as non-responders. This also means30f#t responded to the intervention.
The non-responders were randomly assigned to eantirith PALS, modified PALS, or
one on one tutoring for another 13 weeks. Reshtisved that among the PALS,
modified PALS, and adult tutoring groups, thereeveo significant differences in non-
responders’ post-test scores controlling for pet-$eores, as well as no significant
differences on progress monitoring measures. Tuggests that PALS may be as
beneficial to low performing students as one onachdt intervention. Since PALS
requires only one teacher per class for implemmmtathereas one on one tutoring
requires one teacher per student, PALS appeares tfoebmore practical and efficient
choice if it can produce outcomes similar to onepa tutoring. Overall, this study
supports that when PALS is implemented with higlegnty (92% in this study), it is
effective for 80% of tier 1 students as well asléav performing students, and may be a
better use of resources than one on one adulirigtdfurthermore, the finding that there
were no differences in outcomes between the PAIISPALS with fluency groups and

between the PALS and modified PALS groups suppbéschanges to the original
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PALS did not make PALS more effective.

Stein et al. (2008) conducted a study of PALS thelidded approximately 3,000
kindergarteners from 67 schools in three stateacfiers were randomly assigned to (1) a
no PALS group, (2) a PALS with training workshogyogroup, (3) a PALS with
workshop and booster training session group, oa @oup that had PALS with a
workshop, booster, and research assistant asaass helper two days a week. In each
PALS condition, teachers implemented PALS four dayseek for 18 weeks. Treatment
fidelity averaged 86%. Results found that studentee PALS with booster training
group and the PALS with booster training and hetpeup made greater gains in letter
sounds naming compared to students in the no PAbSpgand the PALS group that
received just the initial workshop. Effect sizestfee PALS with booster group and the
PALS with booster and helper group were 1.18 af# fespectively. This suggests that
a booster training or classroom helper increaseeftfiectiveness of PALS.

In fact, the researchers found that treatmentifydeas significantly different by
level of teacher support. The group that receiktheee types of support had the highest
fidelity scores, followed by the group that receitbe workshop and booster, followed
by the workshop only group. The researchers alewst that student gains in the
different conditions were mediated by implementafidelity because when fidelity
scores were included in the regression, the effetceatment conditions became non-
significant. In other words, treatment fidelity éxiped variance in student outcomes
(Stein et al., 2008).

Two studies on PALS grades 2 to 6 found positiwvie@mes for students in
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general education, students in special educatimhEaglish Language Learners (Fuchs
et al, 1997; Saenz et al., 2005). Fuchs and calEa{1997) examined PALS for students
in grades 2 to 6 who were average achieving, ldviexing, or qualified as learning
disabled. In this study, teachers assigned to Al&SRcondition attended a full-day
training workshop and then conducted PALS threesimweek for 15 weeks. During the
first seven PALS lessons, teachers received assesteom the researchers. Mean
treatment integrity for teacher behaviors was 89%bmean treatment integrity for
student behaviors was 86%. In each class, onegaachieving, one low achieving, and
one learning disabled student was assessed ugrgaimprehension Reading
Assessment Battery (CRAB), which includes an agatliing task, a maze comprehension
task, and 10 open ended comprehension questiansn@rpost-test scores demonstrated
statistically significant differences in growth seten the PALS and no PALS groups.
Effect sizes on each CRAB score were .22, .56, 8hdespectively. Another important
finding was that there were no significant differes in growth by type of student,
supporting that PALS can similarly benefit averdge achieving, and students with
learning disabilities. As with the K-PALS and figgtade PALS studies, this study
supports that PALS conducted with classroom supgadthigh treatment integrity is
effective for improving reading outcomes.

Recognizing that participants in previous stusiese mainly native English
speakers, Saenz, Fuchs, and Fuchs (2005) exanieedfectiveness of PALS for
English Language Learners (ELLS) in grades 3 fbhé@ authors used similar

methodology and provided similar levels of teacheport as Fuchs and colleagues
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(1997) did, except they included only Spanish spegkmany of whom were struggling

in reading. Although the students were in gradas® the mean reading grade level was
about 3.5. In each participating class of ELL shideresearchers identified three low
achieving, three average achieving, three higheaafg, and two learning disabled
students to monitor. Teachers in the PALS conditimplemented PALS three times a
week for 15 weeks and achieved an average treaintegtity of 94% for both teacher
and student behaviors. For the questions correce sm the CRAB, there was a
significant main effect of PALS; students parti¢gipg in PALS grew more from pre-test
to post-test compared to the contrast group, with\erage effect size of 1.02. However,
the CRAB fluency and comprehension scores did Inotwvssignificant differences in
growth between groups. The limited significant fimgs may have been due to the lack of
power in this study, because the unit of analysis teachers and each condition only had
six teachers. Since this is the only study withrebmethodology that supports PALS
grades 2 to 6 for ELLS, and the extent of evidaaamall, additional research on PALS
should include more ELL students.

PALS with low implementation support. Since studies that found PALS to be
effective provided in-class implementation supparmuestion arises as to what level of
treatment integrity might teachers achieve withoutlass support. A study conducted
with PALS for grades 2 to 6 found that when teasheceived only a 40-minute
introduction to PALS and the PALS manual, they iempénted the program with poor
integrity (Vadasy et al., 1997). The purpose o thvestigation was not to examine

PALS outcomes, but to examine fidelity of implenaitn when teachers are offered
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low or high support. The low support group was pted with only an introduction to
PALS and the manual. The high support group wasiged an introduction and the
manual and also offered a $50 award for readingrthieual, a one time half day
substitute to allow teachers to observe PALS, &ssie from researchers, and another
$50 for completing weekly treatment integrity loggwever, the latter group did not
take advantage of the implementation assistant¢evdmoffered. Of the 15 teachers in
the low support group, four (27%) initiated PALSteir classrooms but only two (13%)
completed 15 weeks. Of the 29 teachers in the sugiport group, six (21%) initiated
PALS but just four (14%) implemented it for 15 weekor both groups, the weekly
progress logs were not completed half the timeveae of poor quality. All teachers
made substantial changes to the PALS implementaliogy combined activities,
omitted activities, reordered activities, increasedecreased the amount of text read
during activities, modified students’ responsie, and neglected the points system. For
all these changes, teachers reported rationalmedsodoing so, highlighting that the
difficulty with maintaining treatment integrity tgpically not due to negligence, but to a
desire to adapt the program to perceived classrmeeds. This study provides a realistic
depiction of how PALS may be implemented withoutlass support.

Limitationsin PALS research. The existing research on PALS summarized in the
above studies presents several limitations. Onigdliion is a small number of studies
have examined PALS for grades 2 to 6. Only foudistsiwere eligible for review and the
evidence in support of PALS for grades 2 to 6 iselokon only two studies (U. S.

Department of Education, 2012b; U. S. Departmeiiidchfcation, 2010). Second, it is
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unclear how effective PALS would be in schools Watge percentages of ELL students.
All the studies except the one by Saenz et al. fp@@re conducted with primarily
native English speakers in regions with relativatyall ELL populations. Mathes and
Babyak’s (2001) study was conducted in a southeastedium sized school district.
Student participants were approximately 50% Caacasnd 50% African American.
Fuchs and colleagues’ (1997) study was conductsdbarban and urban districts in a
southern state. Seventy-eight percent of studetitjpants were Caucasian. The study
by McMaster and colleagues (2005) took place inhM#ie, Tennessee. Support for
PALS for ELLs is based on only one study (Saerd.eR005), and WWC considers the
extent of evidence to be small (U. S. Departmeriichfcation, 2010). Thus, it is
important to further examine the effectiveness AL® for ELLSs.

A major limitation of these studies is the amoohimplementation support
provided in the studies that found positive resutssearchers directed implementation
and provided full-day training workshops and insslaupport. In McMaster et al. (2005),
teachers participated in a full-day training anckereed visits from support staff two
times a week during the first seven weeks and angeek during the next 11 weeks. In
Fuchs et al. (1997) and Saenz et al. (2005), teadinst attended a full-day workshop
then received assistance from graduate students abhoe a week. McMaster and
colleagues (2007) acknowledged that the trainimglstachnical support provided largely
contributed to the high integrity and effectiveneS®ALS in the above studies. In fact,
Stein and colleagues (2008) found that treatmeagrity differed by level of teacher

support and mediated the relationship between l@v&lipport and student outcomes
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(Stein et al., 2008). Based on these studiesumatear whether the magnitude of the
positive results found can be expected in schaatiparticipating in effectiveness
research studies. As the study by Vadasy and cpie=a(1997) demonstrated, teachers
conducted PALS with poor integrity without implent&ton support. Since schools do
not typically receive a large extent of implemeistatsupport, studies should examine
PALS implementation in school settings using maeepcal methods of providing
teacher support, such as performance feedback (gteiat al., 2007; Vadasy et al.,
1997). While studies have found performance feeklbmanprove treatment integrity
and student outcomes in peer tutoring intervent{ergs, Greenwood et al., 2001; Noell,
2000), none have been conducted with PALS.

Finally, although studies on PALS reported treatiategrity, they did not
examine treatment integrity for specific componaftBALS. Treatment integrity may
have been high for core components, or perhaps there certain core components that
were consistently altered across teachers. Vadasygaleagues (1997) identified 20 key
components of PALS and found that certain comp@wete most frequently
implemented incorrectly. In all classrooms obsenveitheir study, the points system and
student question cards were not used. In the niajoiriclassrooms observed, the higher
reader did not read first, students did not si¢ &yl side, and the PALS activities were
not timed (Vadasy et al., 1997). As Durlak and Bu{a008) stated, treatment fidelity is
most important for core intervention componentus Hurther research on PALS
implementation should examine the extent to whieyph @domponents of PALS are

implemented with fidelity.
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Purpose of the Study
The purpose of this study was to examine the impiggerformance feedback on

treatment integrity and student outcomes for adgtethprotocol, class-wide reading
intervention for grades 2 to 6. A unique charasteriof this study is that it examines the
implementation of PALS in an urban school distwith large percentages of Spanish
speaking ELL, low SES, and at-risk students. A mpldtbaseline single case design was
used to examine the level of treatment integrityi@red when teachers are provided with
only an initial training presentation, student miatls, and the PALS manual, and
subsequently the impact of performance feedbadkeatment integrity. The study
compared the extent to which key components of PAleSmplemented, with and
without performance feedback. In addition, the gtexiamined growth rates for ELLs
and native English speakers to support the linlvbeh performance feedback and
student outcomes. Lastly, the study examined teacaeceptability of PALS and the
performance feedback procedure. The research qusstiere as follows:

1. What is the average level of treatment integotwhich PALS for grades 2 to 6 is

implemented when teachers are not provided witfopaance feedback (e.g., with

only a training presentation, student materialg, tie PALS manual)?

2. Is there a functional relationship between mmg performance feedback to

teacherand an increase in the treatment integrity of PAhflementation?

3. To what extent are core components of PALS impleted, without performance

feedback and with performance feedback?
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4. Does providing performance feedback to teaoefBALS increase growth rates
for ELL students and native English speakers?
5. To what extent do teachers perceive performéaetback and PALS as useful?
Method
Experimental Design

A concurrent multiple baseline single case desiga used to examine the impact
of performance feedback on PALS treatment integtitgr teachers had first attempted to
reach full implementation independently. Singleecdssigns (SCDs) are experimental
designs used to examine the effectiveness of iatgions. Rather than assigning
participants to experimental and control groupsD®Ges single subjects (e.g., students,
teachers, classrooms) and each subject serves@asritcontrol. A multiple baseline
design is a series of A-B designs in which impletagon of the same intervention
begins at different times for each subject. Expental control and intervention effect
are demonstrated through multiple replicationsfieot (Kratochwill et al., 2010).

Several professional groups (e.g., WWC, APA Domsi6, the National Reading
Panel) have written sets of SCD research guideforastervention research. While the
guidelines generally agree on main aspects of defhigy have some variations
reflecting the specific purposes the guidelinesensigned for. Of the prominent SCD
research guidelines available, the WWC methodo@dgitandards are most detailed and
rigorous (Smith, 2012). Therefore, WWC standardsSI6D methodology were used to
guide design of this study. They are as follows:

1. The independent variable must be systematicallyipodated.
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2. The dependent variable should be measured systathaand repeatedly. Inter-
observer agreement data should be collected fenat 20% of observations and
agreement should be at least 80%.

3. There should be at least three attempts to shosifact of intervention (three
phase changes). SCDs meeting these criteria inélBdd3 design, multiple
baseline design with at least three subjects, Bathating treatment design with
at least three treatment changes.

4. For multiple baseline designs, there should berammum of six phases and three
points in each phase to meet WWC standards wigrvasons and five points in
each phase to meet WWC standards (Kratochwill. eR@i0).

Horner et al. (2005) provides some additional giings on SCD methodology. The
independent variable should be described so timtéplicable and have treatment
integrity data. The dependent variable should sl significance. Regarding
baseline, it should continue until the data trenfiat or in the direction opposite of what
would be expected with intervention (Horner et2005). An intervention is considered
evidence-based when the methodology meets the aanwdards, a causal relationship
between the intervention and dependent varialdemsonstrated by three replications of
effect, and the effect is replicated across studigslly, strength of effect should be
determined using visual analysis and calculatioeffefct sizes (Katochwill et al., 2010).
SCD is useful because it does not require largebasizes like group design while still
guarding against threats to internal validity saslselection, events occurring at the

same time as intervention, maturation of subjesttgjstical regression, repeated testing,
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and observer drift. However, external validity @ngralizability is still limited to the
particular subjects and settings in the study (@ahawill et al., 2010). Another limitation
of SCD is effect sizes estimated from SCD are sipidarger than those found from
group designs. This is due to the autocorrelatimepeated measures, which yields less
variability within subjects relative to between gdis and therefore a larger effect size
(Maggin et al., 2011).
Setting and Participants

Participants were recruited from four public eleaey schools in an urban city
in Southern California. The school district hastaltof 22 elementary schools with
mostly minority students. Based on most recent dasdlable, the school has a
Hispanic/Latino population of 78% and an African émean population of 16.6%. Sixty-
two percent of students are English Language Lesybe6% percent qualify for special
education services, and 84% are from socio-ecoraiyidisadvantaged backgounds
(e.q., qualify for free or reduced lunch). On reaemversal screening reading
assessments, about 25% of the students scoreskat-ess than 50% of students scored
in the low-risk category. The remaining studentsrad in the some-risk category. They
district’'s elementary schools typically stratifyaskes in each grade into one higher
performing class and remaining lower performingsés. In each class, there are
students who scored in the at-risk, some-risk,lawerisk ranges, but the higher
performing classes have larger percentages of sisigno scored low-risk.

The participants included four certified, gen@madilication teachers in grades 2 to

5 and the students in their classrooms. Particgpaste selected from four schools that
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were implementing PALS. Only teachers in grades 2 who had not implemented
PALS during past school years were considerednidusion in the study. A volunteer
list of eligible classrooms was generated from esttool, and then one classroom from
each school’s list was randomly selected to paeaie in the study.

The patrticipating classrooms included one graderskgrade classroom, one
third grade classroom, and two fifth grade classr®olhe second grade classroom was a
high performing classroom, with an average oradl fegency score of 122 words per
minute prior to the start of the student. The tigrdde classroom was a lower performing
classroom, with an average oral reading fluencyesob59 words per minute prior to the
start of the study. The number of students in eda@$sroom ranged from 17 to 32. Table
1 shows the number of students in each classyvérage classroom oral reading fluency
score prior to PALS, and the percentile rank th@ecorresponds to on Aimsweb
national norms that grade level. In each partiaigatiassroom, three ELLs and three
native English speakers with the lowest readinfoperance on screening measures were
progress monitored.

The consultants in this study were district-hiRell Specialists who were
doctoral graduate students in school psychologg. ddnsultants were trained in
implementing RTI, administering standardized assesss, using direct observation
checklists, and consulting with teachers. They vadse trained on PALS procedures and

have had experience conducting PALS trainings ascting with implementation.
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PALS Reading Intervention

Peer Assisted Learning Strategies (PALS) is asehldde peer tutoring
intervention developed by Lynn and Doug Fuchs. PAdrSyrades 2 to 6 focuses on
reading fluency and comprehension skills. PALS #&hbe implemented at least three
days a week and each session requires about 3@awimALS provides a manual with
materials and scripted training lessons for thehteato teach students the PALS
procedures and activities. To partner studentAbS; students are ranked by reading
performance and split into a higher and lower grdupey are then paired so that the first
ranked reader from the higher group is paired wnghfirst ranked reader in the lower
group. The second ranked reader for the highemgiopaired with the second ranked
reader in the lower group and so forth. Studentsach dyad take turns being the peer
tutor (coach) and tutee (reader). The higher reafiite pair is designated the first reader
and the lower reader is designated the secondndadeldition to the reading activities,
PALS incorporates a points system to provide pastteinforcement to students (Fuchs
et al., 2008).

Students engage in the following four activitierder: partner reading, retell,
paragraph shrinking, and prediction relay. In fin& factivity, partner reading, the first
reader reads for five minutes while the secondeeeadrrects mistakes using a scripted
correction procedure and marks a point for eactesen read. Then, the students switch
roles and the second reader reads from wherertedader began, also for five minutes.
In retell, for two minutes, the first reader prosifite second reader to retell the events

that happened in the text read during partner ngadin paragraph shrinking, the first
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reader reads one paragraph at a time and makem ad@a statement after each
paragraph. The second reader gives prompts andsrparnhts. After five minutes, the
students switch roles. Finally, in prediction relthe second reader prompts the first
reader to make a prediction, read half a pagedantie if the prediction was correct.
Again, the second reader marks points and studentsh roles after five minutes (Fuchs
et al., 2008).

Materials

The PALS manual for grades 2 to 6 consists ofestidnd teacher materials and
12 scripted training lessons that teachers usestthtstudents the PALS procedures and
activities. The 12 training lessons are sequeatidl each builds upon what was taught in
the previous training lessons until all four PALSiaties are taught. The training lessons
continuously review how to conduct previous acigtso there are opportunities for
teachers and students to self-correct aspectspiémentation previously omitted or
conducted incorrectly. After the 12 training less@ane completed, teachers are instructed
to use the teacher command card to implement atldotivities in subsequent PALS
sessions (Fuchs et al., 2008).

Student materials for each pair of students iredluone set of question cards for
each PALS activity, a correction card, and poirgeth. PALS manuals and student
materials were provided to teachers prior to PAbBlementation. PALS books were at
the reading level of the lower reader in each f@aid were obtained from the school or

classroom library.
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Measures

Treatment Integrity Checklist. The Heartland Area Education Agency (2006)
adapted a direct observation treatment integrigckhist developed by the PALS authors.
The checklist is for full PALS lessons includingfalur PALS activities. A treatment
integrity percentage score is calculated from aithet list of teacher and student
behaviors. As recommended by Noell and colleag2@8(Q), studies on performance
feedback for peer tutoring should measure bothezaaehaviors and student behaviors.
Furthermore, since teachers are responsible fohiteg students the PALS procedures,
student treatment integrity is a reflection of teactreatment integrity.

The checklist has a total of 99 items, which a@ed as observed or not
observed. The first items on the checklist pertaiclassroom arrangement and the
presence of necessary teacher and student mat&aisral teacher behaviors listed
include whether the teacher monitored student pgérge positive feedback and points
for good behavior, gave corrective feedback, antecty timed each activity. Student
behaviors are observed for two student pairs duwraw of the four activities. Student
items are precise and correspond to steps indimerig lessons. For example, the first
three steps for Partner Reading are “reader 1 r@add from book for 5 minutes,”
“reader 2 corrects mistakes using the correctiocguiure,” and “reader 2 awards 1 point
for each correctly read sentence.” (Heartland Adacation Agency, 2006, p. 1). The
items observed for the teacher and for each paingleach activity are summed and
divided by the total number of items observablelitain an overall treatment integrity

percentage score (Heartland Area Education, 200®&) checklist follows the primary
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approach to creating checklists described in teealiure, which is to describe steps so
that they are observable and have enough spegifind sensitivity to show a
relationship between levels of integrity and outesntNoell, 2010). Based on pilot data,
inter-observer reliability for the checklist was¥®5See Figure 2 for the full checklist.

Consultant Procedural Integrity Checklist (CPI). A consultant procedural
integrity checklist was created to ensure thastaips of the performance feedback
procedure are implemented each time. The checlhistsicts that for each performance
feedback day, the consultant provide positive awdective feedback as described in the
procedures section, show the teacher the treatimegtity data, then complete a new
treatment integrity observation. Every two weeks, ¢onsultant was directed to review
student progress monitoring data with the teachee. Figure 3 for the checklist.

Oral Reading Fluency (ORF).ORF is a standardized, general reading outcome
measure of oral reading fluency. It is used foesening three times a year and for
monitoring student progress. ORF is individuallyraistrated. The examiner presents a
reading passage of a specific grade level to tdesit and asks the students to read
aloud. If the student does not read a word in tsem®nds, the examiner tells the student
the word. No other corrections are made. The stiglscore is the number of words read
correctly in one minute (Shinn & Shinn, 2002a). ORFgrades 2 to 5 has been found to
correlate well with end of year measures of geneading achievement, with correlation
coefficients of approximately .70 (Pearson, 20E2y). grades 2 to 4, ORF is a better

predictor of criterion reading assessments compar®&AZE comprehension. For grade
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5, ORF is about as good a predictor of criteriaadneg assessments as MAZE is
(Wayman, Wallace, Ticha, & Espin, 2007).

Grade 2 to 5 ORF probes are sensitive to growthsargle probes have high
alternate-form and split-half reliability coefficits of .94, so single ORF probes have
sufficient reliability for screening, progress miaming, and individual decision making
(Pearson, 2012; Salvia & Ysseldyke, 2007). Higbrakte-form reliability also indicates
equivalency of passages, which is desirable whag e probe instead of the median
of three probes. ORF probes are as reliable forderiorming students as they are for
higher performing students. Shinn, Gleeson anddli(i®89) found standard error of
estimates (SEESs) did not differ for passages tieatrere or less difficult for a student.
This indicates that for a lower performing studéot,whom grade level passages would
be more difficult than for a higher performing statl SEEs are not different than SEEs
for a higher performing student. In other wordsndicates that lower performing
students do not exhibit more variability on CBM lpes compared to higher performing
students (Shinn et al., 1989). In addition, Dend emlleagues (2001) found that standard
errors of the slopes (§Ewere smaller for students with lower initial raef
performance. Lastly, frequent and longer duratmingrogress monitoring make the
growth rate more reliable. Christ (2006) found tiinat Sk was 9.19 for 2 weeks but only
42 for 15 weeks, and nine to ten data points red&k to below 1. Inter-observer
reliabilities are .99 (Pearson, 2012).

Maze Comprehension (MAZE).The MAZEis a standardized, group

administered, measure of reading comprehensianuled for screening three times a

52



year and may be used for progress monitoring congms&on. On the MAZE, after the
first sentence, every seventh word is replaced thithe words in parenthesis. The
student is instructed to silently read the stony aincle one word in each parenthesis that
makes the most sense, for three minutes. The dtadeore is the number of correct
answers (Shinn & Shinn, 2002b). The correlatiortsvben MAZE and end of year tests
for grades 3 to 5 are .59. Alternate form relidieit from fall to winter for grades 2 to 5
range from .68 to .78. Since the time between adtnations was four months, these
alternate form reliabilities estimates are consiregPearson, 2012).

Consultant Rating Profile. A consultant rating profile adapted from the
consultant rating profile in Noell et al. (2005)swased as a measure of social validity.
The term consultant was changed to “RTI Speciabst of the questions were slightly
adjusted to be specific to the present study, aestipn was changed, and the order of
guestions was adjustethe first seven items pertain to the effectivereddbe consultant
and performance feedback procedure. The last ita@s pertain to the effectiveness of
the PALS intervention. Teachers are asked to hatie agreement with each item on a
seven point Likert scale (1 = Strongly Disagree, Strong Agree). For the first seven
items, teachers are asked to rate their agreemetitd period of time the RTI Specialist
provided feedback. Internal consistency of Noedlés (2005) consultant rating profile
as measured by Cronbachisvas .89. Cronbach is similar to split-half reliability and
can be understood as the average split-half ctioelhased on all possible divisions of
the items in half (Salvia & Ysseldyke, 2007). Irddambn, high internal consistency

indicates that the items can be considered asaaie @Noell et al., 2005). In Noell et
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al.’s (2005) study, consultants were rated 6.5060ton average. See Figure 4 for the
rating scale.
Inter-observer Agreement

Inter-observer data were collected for 20% ofttkatment integrity observations
and for 20% of the ORF progress monitoring measuiies second observer was another
RTI Specialist. For inter-observer observationsgshe treatment integrity checklist,
both observers watched the same pairs of studentsgdeach PALS activity. Inter-
observer agreement for the treatment integrity klirsts was the number of agreements
divided by the total number of items observed.rhoteserver agreement for ORF was the
number of agreements divided by the total numbevatls the student read in one
minute (Pearson, 2012). Inter-observer agreemes94go.
Procedure

Initial teacher training. Prior to the start of PALS implementation, an RTI
Specialist provided teachers with a 30-minute pepgent training presentation. The
presentation presented an overview of PALS, incdgdiescriptions of the purpose and
benefits of PALS, the purpose of the training lesstow to pair students, how to select
books for PALS, the four partner activities, and student materials. It was stated that
PALS should be implemented at least three daysek wieeachers’ questions and
concerns were addressed.

Implementation of training lessons.Teachers implemented the 12 PALS
training lessons using the scripted procedureBemtanual. The consultant did not

provide feedback during this time. All 12 trainilegsons need to have been completed
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prior to measuring baseline treatment integritgduse the first research question is to
what integrity teachers implement all four PALSiaties when provided with a training
presentation, materials, and the manual. As sttede, the training lessons provide
opportunities for teachers and students to selflecbimplementation errors from
previous lessons, so implementation of PALS afidraining lessons have been
completed would best represent how well the teacingplement PALS using the
resources provided.

Baseline.During the baseline phase, twice a week, the Riisgltants measured
treatment integrity of full PALS lessons using theect observation treatment integrity
checklist. Baseline for each classroom continued the data showed a stable flat or
downward trend. Baseline included a minimum oféhpeints. Classrooms for which
average treatment integrity during baseline was tlean 70% and stable or downward
trending participated in the performance feedbdtksp. In the studies by Witt et al.
(1997), Noell et al. (1997), and Mortenson and \\1ig98), performance feedback was
provided when average baseline was below 73% aftesbr downward trending. A
negative slope during baseline indicates treatnmeegrity will decline over time without
intervention, so provision of performance feedbackarranted to increase integrity
(Solomon et al., 2012). In Solomon and colleag(2312) meta-analysis, the average
trend of baseline was -2.83, indicating that treatmntegrity does tend to decline
without support. All four classrooms met the aboriteria to continue into the

performance feedback phase.
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As characteristic of multiple baseline designraduiction of performance
feedback was staggered. After the first class edttre performance feedback phase, the
second class continued in baseline for at leasethrore observations before receiving
performance feedback. After the second class ehtaeeperformance feedback phase,
the third class continued in baseline for at Iéfaste more observations and then received
performance feedback. After the third class enténegerformance feedback phase, the
fourth class continued in baseline for at least¢lmore observations and then received
performance feedback (Horner et al., 2005).

Performance feedbackDuring the performance feedback phase for each
classroom, a consultant continued to observe #ill¥lessons and measure integrity
two times a week. The percentage of implementattagrity achieved at each
observation was recorded on a graph with previotegrity scores. Prior to the start of
that day’s PALS session, the consultant met wightéacher for 3 to 5 minutes to provide
feedback on the previous PALS session observedl(Bloa., 1997, Mortenson & Witt,
1998; Witt et al., 1997). In the performance feaiyarocedure, the consultant named
strengths or improvements and provided correcteellhack on missed items
(behaviors). Items corresponding to key componehBALS as identified by Vadasy
and colleagues (1997) took precedence. See Tdbletl3e list of key components. The
teacher was asked to remind the entire class dthiangurrent day’s PALS lesson about
missed items discussed. In addition, the consuliaoived the teacher a graph of the

treatment integrity data collected thus far.
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For use in performance feedback to teachers, stymegress on ORF was
collected weekly and shared with the teacher etveoyweeks. Progress monitoring data
aids teachers in making instructional decisionsstadents (Fuchs & Fuchs, 1986). For
promoting treatment integrity, providing teacheithvan objective measure of student
growth may encourage them to continue implemerthegntervention with fidelity
when students make process (Gersten et al., 2000¢rease their perceptions of student
need when progress is inadequate (Shinn, 2005¢h€eperceptions of intervention
effectiveness and student need are both factogstaff implementation (Durlak &

Dupre, 2008; Gresham, 1989).

Provision of CBM progress monitoring data to teashs most necessary for low
performing students, as teacher judgment withoutl@Rta is least accurate for low
performing students (Begeny, Krouse, Brown, & Ma2®il1; Madelaine & Wheldall,
2005). In the study by Begeny and colleagues (2ag&arhers over-estimated and under-
estimated students’ risk levels and on average-estimated words read per minute. The
extent of inaccuracy was greater for at risk anmdesask students compared to for low
risk students. In a study by Graney (2008), teapgidgments of growth rate over a six-
week period for low performing students were nat@ated with actual growth rates
measured by CBM. In the present study, progresstororg data was provided for low
performing students for the above reasons, andused@ALS has been found to be
equally effective for low and average performingdents (Fuchs et al. 1997). Since
progress monitoring data was collected for threeeki ELL and three lowest native

English speaker students in each class for thdiaddi purpose of examining student
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outcomes, data for all six students was sharedtwéheacher. When used as part of
performance feedback in actual school practicears{2005) suggests that providing
progress data for one low student is sufficientiastudy found that providing progress
data for an individual or a group of low performistydents did not differently affect
student growth rates.

Finally, the consultant completed the consultaparcedural integrity checklist
during each performance feedback session. Theosemti the checklist pertaining to
progress monitoring was completed once a week. &ent products collected included
treatment integrity checklists, progress monitociaga, and graphs of treatment integrity
scores.

Progress monitoring.One purpose of progress monitoring was to provide
feedback on student progress as part of the peafcenfeedback procedure. A second
purpose was to gather student data to examinenpadt of PALS and performance
feedback on student growth rates. In each clas= tALLs and three native English
speakers who scored the lowest on most recentig@adreening measures were progress
monitored weekly during the baseline and perforredredback phases. A composite of
AIMSweb ORF and MAZE comprehension scores was tsetkntify the lowest
students.

Students were progress monitored with AIMSweb @Ribes. The grade level of
probes used was the highest level up to grade tevalhich the student could read at
least 25 words per minute. For example, if a studes in 4 grade, the examiner started

with 4" grade passages. If the student could not reaghst 25 words correctly in one
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minute, the examiner then tested back'f@Bade passages and so forth until the student
could read at least 25 words per minute.

One probe at the identified level was administerach week. Each student’s
scores were recorded in the AIMSweb database’s@ssgnonitoring schedules. The
progress trend line was graphed with a goal lifeckvis a line connecting the student’s
baseline score to the goal score. Goals were sej aad of year grade level benchmark
goals. These are the cutoff scores for the lowcakgory at the end of the year
benchmark period. They are 92 words per minutgfade 2, 119 words per minute for
grade 3, 136 words for minute for grade 4, and\id®&is per minute for grade 5
(Pearson, 2011).

Analyses

Research question 1For each classroom, the mean treatment integritieaed
during the baseline phases was compared to a @ft8@% for high treatment integrity.
An 80% cutoff was chosen for the following reasdnddagermoser and Kratochwill’s
(2008) study, most published studies that measweatinent integrity reported at least
80% integrity. Second, in the studies by Fuchsaigéagues (1997) and Saenz and
colleagues (2005) conducted with PALS for gradés @ the average integrity for
teacher and student behaviors was 80% to 95%. Baspcevious research (e.g., Witt et
al., 1997; Vadasy et al., 1997), it was hypothabibat during baseline, average
treatment integrity will be below 80%.

Research question 2The standards for conducting SCD studies compijed b

Kratochwill et al. (2010) for WWC state that anadysf SCD results should begin with
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visual analysis, followed by estimation of effeiztes In this study, the impact of
performance feedback on treatment integrity watuatad using visual analysis and four
effect sizes. The effect sizes calculated wereguetrof all non-overlapping data (PAND),
improvement rate difference (IRDJ, and PearsonBhi coefficient.

Visual analysis. The visual analysis process began with determithiagthe sets
of baseline data have a predictable trend. Nexhimvphase trend and variability of data
during the performance feedback phases were exdrtorgetermine the consistency of
intervention effects. Third, each performance festlphase was compared to each
baseline phase to determine if performance feedpastkuced an effect. At this step, the
immediacy of changes in level, trend, and variabfliom the last three points of baseline
to the first three points of the performance feettljzhase was examined. In addition, the
amount of overlap between performance feedbackasdline phases was examined.
Lastly, the above information was synthesized termeine if there were three
replications of effect to warrant concluding thagre is a functional relationship between
the independent variable (performance feedback}tamdependent variable (treatment
integrity). At this step, consistency of data patseacross classrooms was examined
(Kratochwill et al., 2010).

Effect sizes. Desirable features of an effect size for singleeasssign include
consistency with the logic of visual analysis, ealsmterpretation by researchers across
fields, estimation of the magnitude of effect, @pito control for autocorrelation and
within phase trends, and distributional charactiesased on statistical theory. There is

yet to be agreement on which method of effect estenation for SCD is best because
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each has advantages and disadvantages (Maggin20Hl). Since researchers use
various effect size estimation methods and notroethod fulfills all criteria desirable
for a SCD effect size, several leading methods weesl in data analysis for research
guestion 2.

PAND.Non-parametric methods such as Percent of Non-ameirhg Data (PND)
and Percent of All Non-overlapping Data (PAND) eoenmonly used and simple ways
of estimating effect size in single case desigra{gchwill et al., 2010). They quantify
the amount of data in the intervention phase tbasdot overlap with data in the
baseline phase. A main difference between PND #&idPis PAND includes all data
points and thus takes into account length of baséParker, Hagan-Burke, & Vannest,
2007). An advantage of non-parametric methodsag ¢tto not require the assumption of
independence of observations, which is not meinigles case design. However, they
have a number of weaknesses. First, the effecisgensitive to outliers in the baseline
phase because intervention points are comparéugk toighest or lowest baseline point.
Second, different magnitudes of effect can havesme PND and PAND. Third,
because they do not depend on a normal distributlistribution of the sample is
unknown. Finally, since non-parametric effect sidesiot account for autocorrelation or
non-independence of data, they can result in edlaffect sizes, which then cannot be
directly compared to group design effect sizes éotdd). Of the non-parametric effect
sizes, PAND is the most supported because it Usdata points and can be converted to
a Pearsoi?hi (@) coefficient, which has a known sampling distribatfrom which p

values and confidence intervals can be calculd#adygin et al., 2011).
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To calculate Percent of All Non-overlapping Da@&ND), the number of
overlapping points for each classroom were couatetlsummed. Parker et al. (2007)
defines overlapping data points as “the minimum benof points that would have to be
swapped across phases for complete score separ@id®7). PAND = 100% - total
number of overlapping points / total number of etaagon points (Parker et al., 2007). In
the study by Parker and colleagues (2007) of 7Sipheibaseline designs, interventions
that were 50 percentile in terms of effectiveness had a PANRladut 84%. In other
words, interventions that yielded a PAND of 84% everore effective than half of the
interventions compared to. PAND for'2percentile and 75percentile interventions was
72% and 92% respectively. Interventions with 50%NBXor less are considered
ineffective, because chance overlap would prod®&é BAND. These values were used
to guide interpretation of PAND for the effectiveseof performance feedback on
treatment integrity (Parker et al., 2007).

IRD. Improvement rate difference (IRD) is another useafoh-parametric effect
size for single case research that is calculatad fion-overlapping data (Maggin et al.,
2011). It is the difference between the improvematgs of baseline and intervention
phases (Parker, Vannest, & Brown, 2009). IRD wasl uis the meta-analysis of
performance feedback studies by Solomon et al.Ap@dd has been long used as a “risk
difference” in medical studies (Parker et al., 2089138). IRD has a known sampling
distribution so confidence intervals can be cal@dgParker et al., 2009). Parker and

colleagues (2009) found that the correlation betw&D andR? was .86, though at the
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higher end of the distribution of interventionskad by effectiveness, IRD values were
higher tharR? and had a ceiling effect.

To calculate IRD, the improvement rate during basavas subtracted from the
improvement rate during performance feedback. f@aovement rate in baseline is the
number of baseline points higher than any poithéperformance feedback phase,
divided by the total number of baseline points. ithprovement rate in performance
feedback is the number of performance feedbackgbigher than all baseline points,
divided by the total number for performance feedtqamints. IRDs for individual
classrooms were calculated first, then averagedtain an overall IRD. For individual
classrooms, 95% confidence intervals were caladlaseng a test of two proportions
(Parker et al., 2009). Based on 166 publishedaded® data, an IRD of .48 was at the
25" percentile, an IRD of .71 was at thé"jgercentile, and an IRD of .90 was at th& 75
percentile.

R?. Kratochwill and colleagues (2013) recommended iticlg regression-based
effect sizes due to their technical qualities aratficality. R is a parametric effect size
estimate, meaning it is regression-based and asstimaelata have a normal distribution.
It uses all data points, and accounts for levehdr and variability of data. Since tRé
coefficient has a known sampling distributipnyalues for hypothesis testing and
confidence intervals can be calculated (Parkel. €2@07).R? can be interpreted in SCD
as the proportion of score variance that is expldioy phase differences (Cohen, 1988).
The main limitation ofis the need for regression assumptions of homoteoki

variance, normality, and independence of data @arkal., 2007). In SCD design,
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independence of data is particularly not met dusutocorrelation and autocorrelation is
difficult to model (Maggin et al., 2011). Anothémitation is a large sample size is
needed to best calculate parametric effect sizeg@ et al., 2011).

Analysis of variance was used to calculateRheffect size of performance
feedback on treatment integrity. Treatment intggsdores in all baseline observations
was compared to treatment integrity scores inafiggmance feedback phase
observations (Parker & Hagan-Burke, 2007). Fdt g&rcentile, 58 percentile, and 75
percentile interventions in the Parker et al. (9G8ddy,R*was 0.22, 0.50, and 0.67
respectively. In an analysis of a single case settdy Parker and Hagan-Burke (2007),
R? was .17 when Cohen'’s percent of non-overlappirig das 50%, which would
indicate an ineffective interventioR” was .50 when data non-overlap was 86%4vas
approximately .64 when data non-overlap was 90%chwtorresponds to an effective
intervention. Thé¥? values for ineffective, moderately effective, aftective
interventions were similar in Parker & Hagan-Bu(R807) and Parker et al., (2007).
Thus, for single case design, @hof approximately .2 in single case design may be
considered small, & of .50 may be considered medium, andRaof approximately
.65 may be considered large.

®. A leading bona fide, alternative effect sizéRfahat can be calculated from
PAND is Pearson’®hi (®). Like R?, @ has a known sampling distribution gealues
and confidence intervals can be calculattdandR? are correlated at 0.90, indicating
that they measure similar constructs. An advantdgeoverR is @ does not require

assumptions of homogeneity of variance, normatityndependence of data. One
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disadvantage i@ has less statistical power compareé?oln a study comparing? and
R?using 75 multiple baseline desig® detected effects as low as 0.34 wittfe
detected effects as low as 0.#also produced larger effect sizes th&rat the higher
end of the distribution of effect sizes and lowkects tharR at the lower end of the
distribution(Parker et al., 2007).

To calculatep, a 2 x 2 table was used. See Tableé 2vas calculated for all
classrooms in the multiple baseline design consdl&rgether. First, the percentage of
baseline and performance feedback points was ehitetbe marginal total columns.
Second, the percentage of performance feedbackspmrerlapping with the highest
baseline points was calculated and divided betwieewgellsb andc, which represent
performance feedback points lower than baselinebasdline points higher than
performance feedback. Next, calwas calculated by subtracting cefrom the
percentage of baseline points. GeWas calculated by subtracting delirom the
percentage of intervention points. Finalywas calculated using the following formula:
[a/(a+c)] — [b/(b+d)] (Parker et al., 2007). For 9550", and 74' percentile
interventions in the Parker et al. (2007) stuBi§was .22, .53, and .80 respectively.

Research question 3For 17 main components of PALS, treatment intggrit
during baseline observations and performance fexddiiaservations was examined and
compared. Key components identified by Vadasy atiéagues (1997) included: pairing
of students, higher reader reading first, comphetibthe partner reading, paragraph
shrinking, and prediction relay activities, corrgating of each activity, use of question

cards, use of the points system, teacher monitafipgirs, and provision of corrective
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and positive feedback to students. Additional nta@mponents in PALS are use of the
correction procedure and completion and correangnof the retell activity. See Table 3
for the list of components. The percentage of haselbservations in which the
component was observed and the percentage of penime feedback observations in
which the component was observed was calculatedhdthypothesized that treatment
integrity of key components would be greater dupegormance feedback than during
baseline.

Research question 4Progress monitoring data were used to examineftbete
of performance feedback on student growth rategkdis and native English Speakers.
Since ORF is a general outcome measure, interventay not yield an immediate jump
in level of performance, but effective interventisimould increase growth rates (Pearson
2012, Vaughn et al., 2010). Other multiple baselutering studies that have used ORF
as an outcome measure have focused on growth(eatesFiala & Sheridan, 2003;
Persampieri, Gortmaker, Daly Ill, Sheridan, & Mc@wr2006).

First, progress monitoring data for ELLs and rnatanglish speakers were
displayed using a multiple baseline graph, withrage ORF score on the vertical axis
and one line representing each group. For eachrola®, ORF scores at each progress
monitoring time were averaged. Next, the visualyss procedure described above was
used to examine the impact of performance feedbadRRF. Of main interest on this
multiple baseline graph was whether trend (ratgroth) increased from baseline to
performance feedback. PAND was calculated sepgriteELLS and native English

speakers.
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Additionally, matched pairs, one-sample t-testsewesed to examine if growth
rates during performance feedback were signifigamtiher than growth rates during
baseline. Whereas visual analysis allows for qai@h inspection of changes in growth
rates, t-tests allow for significance testing. Ehrg¢ests were conducted: one for ELLs
only, one for native English speakers only, andfon&LLs and native English speakers
combined. For each t-test, each student’s growds rduring baseline and performance
feedback phases were calculated using least squEyession lines. Next, the
differences in growth rates between phases wecslleééd. The null hypothesis was the
average differencaij is zero. The alternate hypothesis was the avettdigeence is
greater than or less than 0. The t-statistic wasutz#ied as shown below.

Ho:pn=0
Hap#0
t=x=0
s An
Degrees of freedom was 23 (n-1) for ELLs and ndirglish speakers combined, 11 for
ELLs only, and 11 for native English speakers d®gykov & Marcoulides, 2013).

A power analysis indicated that for a two-tailedhtched-pairs t-test, a sample
size of 24 withu level .05 can detect with .80 power an effect siz&9, which is a
medium effect. A sample size of 12 witHevel .05 can detect with .80 power an effect
size of .89, which is a large effect (Cohen, 1988 Noell et al.’s (2005) group study, the
effect size of performance feedback on studentornés was) = .36, which is a large

effect.
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Research Question 5The consultant rating profile was used to examine
teachers’ acceptability of the consultant and perémce feedback procedure, and their
perception of PALS’ effectiveness. Teachers’ rafmigns were examined individually
first, since performance feedback and PALS may beeracceptable to some teachers
than others. Then, the average rating for eachwamcalculated. It was hypothesized
that teachers will be satisfied with the consultgetformance feedback procedure, and
PALS.

Results
Research question 1

During baseline, all classrooms achieved less 8044 average treatment
integrity. Average treatment integrity for classm®1, 2, 3, and 4 was 13%, 70%, 22%,
and 61% respectively. Average baseline treatmeegiity across classrooms was 42%.
Research question 2

Visual analysis During baseline, treatment integrity was downwiaedding or
flat for each class. During performance feedbadgtiment integrity was steadily upward
trending for each class, and the increase in lewélslope was immediate. Table 4
displays the mean treatment integrity achievednduperformance feedback compared to
the mean treatment integrity achieved during basdbr each classroom. It also displays
each classroom’s final treatment integrity. Theeswo overlap of percent treatment
integrity data points between phases for classrabarsd 3, and very little overlap of
data points between phases for classrooms 2 aviaridbility was similar during the last

three points in baseline and the first three padizerformance feedback. The data
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patterns were consistent across classrooms architedour replications of effect and
therefore a functional relationship between perfmmoe feedback and treatment integrity.
See Figure 5 for the multiple baseline results.

Effect sizes PAND calculated across classrooms was 93%, whidicates an
effective intervention. In Parker et al. (2007),iiatervention with 93% PAND was at the
75" percentile or higher in terms of effectivenesse Thrresponding was .88 andp?
was .77. A% of .77 indicates an effective intervention, a&%of .80 was at the 75%
percentile in terms of effectiveness in Parked.et2807).

IRDs and corresponding 95% confidence intervaleézh classroom are
displayed in Table 5. The IRD averaged across i@asss was .73, which in the Parker
and colleagues (2009) study was at approximatel\s€i percentile of effectiveness.

IRD for classrooms 1 and 3 however, were 1.00cetthg the intervention was very
effective for those classrooms. The 95% confidentsvals for the IRDs indicate that
the true effect was small to large.

TheR? effect sizes and corresponding 95% confidencevate for each
classroom are also displayed in Table 5. The aedRagas .51, which was at the B0
percentile for effectiveness in the studies by Badnd colleague (2007) and Parker and
Hagan Burke (2007). The 95% confidence intervadicate the trué’ effect sizes were

small to large (Parker et al., 2007; Parker & HaBarke, 2007).
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Research question 3
Table 3 displays the percentage of baseline arfdrpgance feedback
observations in which each core component was mmgited. Of the 17 core

components, eight were implemented during at I8@d%i of baseline observations. They

were as follows: students were paired, students weated side by side, the higher reader

read first, partner reading was done, retell wasedprediction was done, teacher
monitored students, and teacher provided corretdtweéback. Of the 17 core
components, 14 were implemented in at least 80pedbrmance feedback observations.
The three components that were still implemented tban 80% of the time were use of
the correction procedure, use of the points syséem,correct timing of prediction relay.
Research question 4

Visual Analysis.Figure 6 displays the multiple baseline graph @&rage ORF
during baseline and performance feedback. Ové&d&F: scores for native English
speakers were higher than scores for ELLs, tholagsmom 3 shows overlap between
the two groups. For both ELLs and native Engliskagers in classrooms 1, 2, and 4,
ORF during baseline was flat or downward trendfy. both groups in classroom 3,
ORF was slightly upward trending during baseline.

For native English Speakers in all four classrod@RF was upward trending
during performance feedback. The increase in themd baseline to performance
feedback was immediate to delayed by one week.ellvas an increase in level in
classrooms 3 and 4, though there were few pointseiperformance feedback phases. In

classrooms 1 and 2, variability of data decreasad baseline to performance feedback.

70



PAND was 81%, indicating about 20% data overlaper@V, the data patterns indicate at
least three replications of effect and suggesnatfanal relationship between
performance feedback and reading growth for ndfivglish Speakers. In Parker et al.
(2007), a PAND of 81% would have been at abouB8iepercentile for effectiveness.

For ELLs, ORF was upward trending during perforoeafeedback in classrooms
1, 2, and 4. Although the positive slope in claser@ was slight, slope during baseline
had been negative. The increases in trend were diatecto delayed by one week.
Although there were changes in trend, there wts litcrease in level (average ORF)
from baseline to performance feedback phases. Matyeof data was similar across
phases. There was more data overlap between ploages.s compared to for native
English speakers (64% PAND). The data patterngagsmooms 1, 2, and 4 indicate that
theremaybe three replications of effect and a functioetdtionship between
performance feedback on reading growth for ELLswEkler, the effect for ELLs is
small, as a PAND of 64% is at approximately th& pBrcentile for effectiveness (Parker
et al., 2007). Furthermore, the data was intergrefiéh caution due to the limited
number of progress monitoring points in some phases

T-tests. Table 6 displays the average growth rates and sjporeling standard
deviations during baseline and performance feedphekes for students who were
progress monitored. Growth rates are displayeé&kdrs, native English speakers, and
ELLs and native English speakers combined. The rgeanth rate during baseline was
1.66 words per week for ELLs and 2.47 words perkWeenative English speakers. The

mean growth rate during performance feedback wz&fr ELLs and 3.47 for native
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English speakers. Table 6 also displays the restitach t-test conducted. For each
group, average growth rates during the performéeegback phase were higher than
those during baseline, but the differences werestatistically significantgg > 05).

Research question 5Threeof the four teachers were satisfied with the
performance feedback procedure, treatment integréphs, progress monitoring graphs,
and PALS program. One teacher did not agree th&irmpeance feedback was a good use
of time and did not perceive PALS as effective. [€abdisplays the average rating across
teachers for each item on the consultant ratingleréverage ratings ranged from 5 to 7
(1 = strongly disagree, 7 = strongly agree). Therage ratings for the last two items
pertaining to PALS’ effectiveness were slightly lEvthan the items pertaining to
performance feedback.

Discussion

The primary purpose of the study was to examirleefe is a functional
relationship between performance feedback and byeratment integrity when
performance feedback is used for a standard prhtdess-wide, reading intervention.
Additional purposes were to examine the impactesfggmance feedback on the
implementation of core intervention components stadent growth rates, and to
examine teacher acceptability of the performanedidack procedure. The following
sections will address the significance of the swfipdings and possible explanations for
the results. First, the impact of performance fee#tton treatment integrity and student
growth rates will be discussed. The impact of pentince feedback on overall treatment

integrity will be evaluated based on the visuallgsia data and effect sizes. The impact
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of performance feedback on the implementation o# aatervention components will be
discussed and compared to the study conducted dgsyaand colleagues (1997).
Regarding the impact of treatment integrity on ehtdyrowth, possible reasons for the
lack of significant differences between baselind parformance feedback growth rates
will be explored. Then, teachers’ acceptabilityled performance feedback procedure,
the consultants, and PALS will be discussed. Améthitations of the study,
implications for practice, and directions for fuguesearch will be considered.
Treatment integrity without performance feedback

Prior to the provision of performance feedbacksstaoms achieved less than the
desired 80% treatment integrity (Durlak & DupreQ8Q Baseline treatment integrity
ranged between 13% and 70%. Two classrooms impleehérALS with low integrity
and omitted or incorrectly implemented many of¢bee components, including question
cards, correction cards, point sheets, correchfinof each activity, correct amount of
text read, and teacher monitoring of studmats. As studies have found, interventions
implemented with higher integrity produce bettetcomes and low treatment integrity
can result in minimal improvement or negative oates (Durlak & Dupre, 2008; Noell,
2010). The other two classrooms implemented PALS substantially higher integrity,
though their average integrity did not reach 80%g&tding the PALS intervention, a
possible hypothesis is the many teacher and stumddraviors required by PALS can be
difficult to implement without support. As Greshdh®89) stated, interventions that are

complex and require more time are less likely tanbp@lemented with integrity.

73



From examining average student reading levelaah €lassroom, there does not
appear to be a relationship between initial reatBngls and baseline treatment integrity.
Average ORF for two classes with higher baselitegnty was at the 10th and 45th
percentiles. Average ORF for two classes with I@asdiine integrity was at 85th and
25th percentiles. However, it is notable that tas with highest treatment integrity
during baseline and performance feedback phasethbddwest student reading levels
(average ORF score at theé™@ercentile), but also the fewest number of stusi€Ftie
class with the most students (32) had the lowestlbee and PF TI. Thus, while other
factors likely contributed to classroom differenaeseems that it may be easier to
monitor treatment integrity when there are fewadstts in the class.

Impact of performance feedback on overall treatmentntegrity

The visual analysis procedure of the multiple basalata showed a clear
functional relationship between performance feellzenx treatment integrity. The
improvement in treatment integrity when performafesback was provided was
evident in both level and slope, and the effect repéicated in all four classrooms. Table
4 shows that average treatment integrity incref®ed 42% during baseline to 67%
during performance feedback, and reached 80% dintileperformance feedback
session.

PAND and®? effect sizes indicated that performance feedbaak more
effective than about 75% of interventions evaluatsidg multiple baseline design. In
Parker and colleagues’ (2007) sample of intervestevaluated using single case design,

interventions at the #5percentile for effectiveness (meaning they wereenedfective
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75% of interventions compared to) produced PAND @heffect sizes same as those
obtained in this study. IRD arff effect sizes indicated that performance feedbamk w
at approximately the 80percentile of effectiveness compared to othervetetions
evaluated using multiple baseline design (Parkat.e2009; Parker et al., 2007). In
Parker and colleagues’ (2009) sample of intervestiiterventions at the $@ercentile
for effectiveness produced IRDs similar to thos#hia study. Considering these
comparisons, performance feedback as used intthdy svould have been at the'st
75" percentile of effectiveness (more effective th@e3o 75% of interventions
evaluated using single case design). In additiumaverag& of .51 can be interpreted
as 51% of the variance in treatment integrity camtributed to phase differences.

The confidence intervals for the IRD aR@leffect sizes in this study provided a
more conservative and broader estimate; they estdribe effect sizes to be anywhere
from small to large. The large confidence intenca be attributed to the sample sizes
from which they were calculated, that is the nundddreatment integrity direct
observations in each phase for each classroomndimder of data points per phase in
single case design is typically small comparedato@e sizes in group designs, so they
produce larger confidence intervals than those o designs. In Parker et al.’s (2007)
sample of 75 published multiple baseline studies average number of data points per
phase was 11. In this study, the number of datatpper phase ranged from three to 11.

Considering the visual analysis and effect singgether, there is agreement that
performance feedback was effective in increasiegtinent integrity. This is consistent

with findings from previous performance feedbaclidsts (e.g., Mortenson & Witt,
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1998; Noell et al., 1997; Witt et al., 1997). Irctfathis study provides stronger evidence
in support of performance feedback than previoudiss did, because more rigorous
multiple case design standards were used, vis@dysia showed four replications of
effect, and multiple effect size estimates wereulated. As discussed in the literature
review, previous performance feedback studies wenelucted prior to the establishment
of single case design standards and did not estigffdct sizes.

Analysis of individual classrooms showed thattthie classrooms (classrooms 2
and 4) that achieved higher treatment integrityrdubaseline achieved above 80%
average treatment integrity during performancelfeeld. The two classrooms
(classrooms 1 and 3) that achieved lower integhiiyng baseline did not reach 80%
average integrity during performance feedback they improved substantially and
approached 80% treatment integrity. In fact, theimerease in treatment integrity for
classrooms 1 and 3 was higher than that of classdband 4. Classroom 1 improved
slowly at first, and plateaued around 50%, and thereased to above 70%. Classroom 3
improved rapidly and steadily, from 22% averagattreent integrity during baseline to
73% at the final session. This suggests that atth@lassrooms with higher initial
treatment integrity may achieve higher final intggrclassrooms with low initial
integrity can make substantial improvements wittiggenance feedback. Providing
performance feedback promptly to classrooms that kaw initial treatment integrity
can be an efficient and effective use of consultetesources.

A number of factors discussed in the literatureé also expressed by the teachers

participating in the study may have contributetht® outcomes for individual
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classrooms. For classroom 1, the teacher’s peaepfineed (Durlak & Dupre, 2008)
may have limited treatment integrity initially. Theacher expressed that the students in
her class were high performing and PALS was nailfle or challenging enough for
them. She conveyed that the scripted retell, papgshrinking, prediction relay
guestions were too limiting for her students. Selcdine perceived effectiveness of PALS
as conveyed through student growth data or teasssgrvation (Gresham, 1989) may
have affected treatment integrity. The teacheckassroom 4 expressed that her students
were not improving and thus PALS may not be the iésrvention for her class. The
students who were progress monitored were alstothest performing in the class, and
growth rates on reading fluency were low compacegrade level norms. Third, the
many step-by-step prescriptive procedures in PAbdbthe 30-minute time requirement
three days a week may have been too demandindficutfito implement for some of

the teachers (Gresham, 1989). As the treatmergrititalirect observation checklists
show, classrooms 1 and 3 did not initially useghestion cards, correction cards, or
point sheets with integrity, and omitted or changadstions. They also shortened the
duration of partner reading, paragraph shrinkimgl, prediction relay in order to include
all activities in a 30 minute period or to decrettgeduration of PALS altogether.
However, these problems were more prevalent diorasgline and the first few
performance feedback sessions; during the latidommeance feedback sessions, as
reflected by the treatment integrity data, most ponents were implemented with
integrity. In addition, teacher efficacy and skiltgy have played a role in individual

classrooms. Though not measured in this studyhéraavho believe that they can
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successfully implement a program and affect studehievement are more likely to
implement a program successfully (Ransford efal09). Finally, as reflected by the
consultant rating scales, teachers perception ecepgance of the support varied and
likely affected implementation outcomes (Noell, @Q2While three of the teachers
perceived performance feedback positively, oneheiadid not think the performance
feedback procedure was a good use of her time ignabtl perceive the treatment
integrity graph as useful. That classroom achigtiedowest average and final treatment
integrity.
Impact of performance feedback on core components

During baseline, eight of the 17 core componentewaplemented in at least
80% of observations, which is similar to what wagrd in the PALS study by Vadasy
and colleagues (1997). In fact, many of the comptmienplemented in less than 80% of
observations in the present study were the sam@aoemts implemented with poor
integrity in the study by Vadasy and colleague®{)9including use of question cards,
use of the point system, and correct timing of eaatlvity. This indicates that these
components are the least likely to be implementiédowt performance feedback.
Without these core components, it is unlikely tRALS would produce the positive
effects seen in the studies by Fuchs and collead®95) and Saenz and colleagues
(2005), since treatment integrity in those studias above 80%.

When performance feedback was provided, the nuofosore PALS
components implemented during at least 80% of @hsens increased from eight to 14.

This indicates that performance feedback targetedra components successfully
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improved implementation of core components. Thedlmtomponents that were still
implemented less than 80% of the time were ushetbrrection procedure, use of the
points system, and correct timing of predictiorayelThis suggests that these three PALS
components may be the most difficult to implemeithwntegrity. The correction
procedure required student coaches to use a seigentify and correct their partners’
reading mistakes. As observed in this study, dftees students did not catch mistakes
or gave the word without using the correction pdare. The points system required
student coaches to mark points for various stepisaractivities. Classrooms 1, 3, and 4
did not implement the points system with fidelitytiithe final few performance
feedback sessions. Finally, classroom 1 often shed the prediction relay activity due
to lack of time. Thus, prediction relay may be iempkented with less fidelity because it is
the last activity in the session.
Impact of performance feedback on growth rates

Visual analysis of the ORF progress monitoring daiggests moderate evidence
for a functional, though small effect of performarfeedback on students’ reading
growth. Compared to a PAND of 93% for the impacpefformance feedback on
treatment integrity, for ORF, the PAND was 81% &déo for native English speakers
and ELLs respectively. The effect was mainly ségaugh an increase in trend rather
than in level. Increase in trend is important hogreas the purpose of reading
intervention is to improve student growth ratese Tiicrease in trend for both groups in
classroom 1 is particularly notable, and parallddssroom 1's increase in treatment

integrity from baseline to performance feedbaclclassroom 3, which also improved
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substantially in treatment integrity, the trend f@ative speakers appeared exponential
during the performance feedback phase. The posloges during performance
feedback suggest that with continued use of PALS tigh treatment integrity, students
reading performance would continue to improve. W@ multiple baseline graphs
(treatment integrity and ORF) together supportitiiebetween performance feedback,
treatment integrity, and student outcomes.

The t-tests showed that average growth rates glpenformance feedback were
higher than those during baseline, but the diffeesrwere also not statistically
significant.Thus, although performance feedback has been stwsignificantly
increase treatment integrity and student outcom@savious studies, this was not found
in this present study. One possible reason is tieome measure used in this study was
oral reading fluency, which is a global outcome suga. Global outcome measures
assess not just the material students were exposhding the intervention, but also
overall reading skills and thus may take longesttow growth than the measures used in
previous performance feedback studies (Wayman,&2@07). In previous studies, the
outcome measure was limited to what was taughpaacticed that week (e.g. spelling
words, targeted assignments) (Greenwood et all; 20t et al, 1997). Another possible
explanation is students were participating in PAb$oth baseline and performance
feedback phases. Although classrooms receivedrehdpse of PALS during
performance feedback due to improved treatmengiitye they did receive the PALS
intervention during baseline. Furthermore, twohef tour classrooms achieved close to

high integrity during baseline.
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The more likely explanation for the lack of sigoént results is limited power due
to small sample size. The power analysis indicéitatithe samples could detect medium
and large effect sizes, but not small effect siieaddition, the large within group
variation made it more difficult to detect signdiat between group differences. The
standard deviations for baseline and performanegigck phases were 4.57 and 3.79
respectively. The large standard deviations foividdal phases were largely due to the
smaller number of data points in each phase, wiaicged from three to 11.

Another observation was that average growth m@ueisg baseline and
performance feedback phases were higher for natngdish speakers than for ELLs.
This finding is in accordance with the National @erfor Education Statistics’ (2011)
report that ELLs tend to perform lower on readingasures than native English speakers.
Furthermore, average growth rates for studentswdre progress monitored in this
study were lower than normative growth rates faregal education students nation-wide,
who are participating in typical instruction (Fuddtsal., 1993). Realistic growth rates as
determined by Fuchs et al. (1993) are: 1.5 wordsveek for grade 2, 1.0 words per
week for grade 3, .9 words per week for grade d,.a8words per week for grade 5.
Across grades, the average was .98 words per wéekoverall average growth rate for
all students who were progress monitored (ELLsraattve English speakers combined)
in this study was .65 words per week. This findmgot surprising since the students
who were progress monitored were the lowest peifayraf their classes. Also, 75% of
students in the district in this study were eligibbr free or reduced lunch, and the

National Center for Education Statistics (2011 )vebad that students of low socio-
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economic status tend to perform lower than ave&if® students. Thus, the lower
growth rates found in this study can be explaingthle demographic characteristics of
the sample.

Teacher acceptability

Overall, teachers were satisfied with the constdtand the performance
feedback procedure. The positive ratings may haea In part to due the consultants’
preexisting working relationship with the schoatsldhe teachers. Teachers may have
viewed the consultants as knowledgeable and reddha@en positively. As French and
Raven (1959) theorized, expert power and referewep contribute to an individual’s
ability to influence others. Cialdini (2006) alsesdribed liking as a principle of
influence.

In fact, the use of district-hired consultanthestthan researchers makes this
study unique from the majority of previous perfonoa feedback studies (e.g. Noell et
al., 1997; Noell et al., 2005; Witt et al., 199@nly one other multiple baseline study on
performance feedback has used internal consulfbiaigermoser Sanetti, Fallon, &
Collier-Meek, 2013). In Hagermoser Sanetti et 2013), the consultants were a school
social worker and a special education teacher vegoworked in the school for at least
three years. They were trained to monitor treatnmeagrity and deliver performance
feedback for tier two behavior interventions. Teadhers perceived the intervention and
performance feedback positively, and the considteueire able to manage their
responsibilities. The consultants did express thdbgt giving feedback to a coworker

made them feel uncomfortable. A main differencevMeen Hagermoser Sanetti et al.’s
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(2013) study and the present study is in the forshadly, performance feedback was
delivered when treatment integrity was low ratlnamt regularly, which may explain why
increases in treatment integrity were not mainthiaed levels of treatment integrity were
variable.

The two items pertaining to PALS’ effectivenessaiged slightly lower average
ratings than the items pertaining to performaneeliback. This suggests that there may
be barriers to PALS’ perceived effectiveness. @aeher that had a high performing
class expressed that PALS was too rigid and ndtecttang enough. Another teacher
expressed that the students’ oral reading fluenoyes were not improving. Thus, it
seems these two teachers did not perceive PALS:&1 the needs of their students,
which is a factor contributing to treatment intégi(iDurlak & Dupre, Gresham, 1989).
As Gresham (1989) discussed, interventions thatym® student behavior change more
quickly are more likely to be perceived as effeetand implemented with integrity. In
fact, the teacher that rated the performance fexd@cedure and PALS lowest
corresponded to the classroom that achieved thedibaverage integrity during
performance feedback.

Limitations

The first limitation of the study is the performanieedback procedure was not
monitored using direct observation. Instead, cdasts used self-report checklists to
confirm each piece of the performance feedbackguhoe (positive and corrective
feedback, sharing of the treatment integrity grabtaring of the progress monitoring

graph) was delivered. However, permanent prodiAd § direct observation treatment
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integrity checklists, treatment integrity graphsggrogress monitoring graphs) were
produced and collected, ensuring that those aspéthe procedure were conducted.

A second limitation is the performance feedbackgehwas not followed by a
maintenance phase. During a maintenance phasenémaintegrity would be measured
again without provision of performance feedbacketermine if improvements in
treatment integrity are maintained. Adding a maiatee phase would have given insight
to the sustainability of the impact of performafeedback on treatment integrity.
According to Kearns and colleagues (2010), levehtansity of support, duration of
support, quality of training, and flexibility impathe likelihood that an intervention will
be sustained. In this study, an initial trainingsvpaovided, intensity of support was twice
per week, and duration of performance feedbacktivae to eight weeks. The support
provided was intermediate between that providdtienstudies by Noell et al. (1997) and
Mortenson and Witt (1998). In those studies, treathmntegrity during the maintenance
phases was close to performance feedback levelgesting that treatment integrity
would likely have been maintained in this studyvadi. On the other hand, those
performance feedback studies were conducted mriogorous single case design
standards and the intervention provided was ntdradard protocol class-wide
intervention. Further research should explore mneat integrity of a standard protocol
class-wide intervention after performance feedbacskithdrawn.

A third limitation of the study is the small studesample available for the t-tests
used to detect differences between baseline afdrpemce feedback growth rates. The

multiple baseline design was primarily intende@xamine the impact of performance
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feedback on treatment integrity. For the t-tests,damples sizes were sufficient to detect
only medium and large effect sizes, but not snfédlce sizes.
Implications for practice

In accordance with previous studies on treatmeagnity, this study indicates
that evidence-based, class-wide, standard protomslventions with prescriptive
behaviors may not be implemented with integritg@hools. Researchers and school
administrators should not assume and expect thigaahers will implement such
interventions without some support. If higher treant integrity is related to better
student outcomes, then supporting teachers in maing treatment integrity is essential
to bridging the research to practice gap in eféetyi delivering reading interventions.

Fortunately, intervention integrity can be imprdwarough consultation. Direct
observation and provision of performance feedbacl bonsultant or school staff
member who is thoroughly trained on the interventgan effective way to monitor and
enhance implementation quality. As this study destrated, performance feedback can
be effective for large scale, class-wide intervaamdi and for interventions implemented
in urban schools districts with large percentagest-oisk students. Furthermore, this
study and the one by Hagermoser Sanetti and cekde@)13) demonstrated that internal
school staff can be trained to monitor and provesdeiback on implementation, as an
alternative to relying on outside research asdistdrme consultants could be a school
social worker or special education teacher (astivagase in Hagermoser Sanetti et al.,
2003), RTI specialists (as was the case in thdy$twwurriculum specialists, the school

psychologist, or teachers that have successfuliyamented an intervention with
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integrity. As Vaughn and colleagues (2000) convegetool staff are typically more
aware of the realities and needs of a particulaoaicthan researchers are. In addition,
costs are likely lower when internal consultantsarool staff are trained than when
researchers or new outside consultants are used, parformance feedback delivered
by pre-existing school staff can be an effective afiicient way to improve the
implementation of interventions in schools.
Future Research

This study is the first to use rigorous multipkesbline design to examine the
impact of performance feedback on treatment intggfia class-wide intervention. It is
also the first multiple baseline performance feettlstudy to simultaneously analyze
outcomes for groups of ELLs and native English kpesa With standards for single case
design now available and effect sizes estimatesreamusly being developed, high
quality multiple baseline studies examining the actpof performance feedback should
be conducted with more class-wide, standard pratacademic and behavioral
interventions. In addition, since only one othertiple baseline study on performance
feedback has used internal consultants (HagernSzswtti, Fallon, & Collier-Meek,
2013), future studies on treatment integrity shaxddmine the effectiveness and
acceptability of having internal school staff deliyperformance feedback.

Finally, further research on performance feedidacklass-wide interventions
should also include progress monitoring for a laggenple of students to increase power
to detect improvements in student outcomes. Tosd@cuexamining the impact of

performance feedback on growth rates, a group dessigly (e.g. randomized controlled
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trial) can be used. Growth rates in classroomsemehting an intervention without
performance feedback can be compared to growth matdassrooms implementing an
intervention with performance feedback. A groupigiesvith a larger number of

classrooms would increase power to detect imprawvgdomes.
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Figure 1

Logic Model
Problem: Need to increase students’ reading proficiency
treatment integrity of evidence-based interventions.
Performance Teacher Increase in Improved
feedback behavior 5 treatment 5 student
change integrity outcomes
1
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Figure 2
Treatment Integrity Checklist

X HEARTLAND

\

Grades 2-6 Reading PALS
Vanderbilt University, Peabody College http://ke vanderbilt.edu/pals/

Implementation Integrity Direct Observation Checklist

Teacher: School: Observer:
Student: Grade:
Lesson #: Start Time: End Time:

Directions: During the observation, place a checkmark in the “+” (or “-*) column for each step
observed (or not observed). Tally the number of “+” and calculate integrity for each lesson part and
overall integrity (see summary form at end of this sheet).

Note: If the step is not applicable, write N/A in the “+” column and do not include m the calculation
of fidelity (for each part or overall total).

Part I: Classroom Arrangement/ Set-up

+ - Step Checklist
1 Student pairs are posted on bulletin board or transparency
2 Teacher materials (e.g., overheads, timer) are organized

3 Student materials (e.g., pencils, point sheets, question cards) are
available or in folders
4 Student books with marked page numbers or bookmarks are available
Number of +/4 = % Classroom Arrangement/ Set-up Fidelity
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Part 11: Partner Reading
(INote: Observe at least two pairs)

Pair One

Pair Twe

+

+

Step

Checklist

Reader | reads aloud trom book for 5 minutes Start:
End:

[BS]

Reader 2 corrects mistakes using the correction procedure
(e.g., “Stop. You missed that word. Can vou figure it out?
[waits approximately 4 seconds] Good. Read the sentence
agam.” Or “That word is . What word’ Good. Read
the sentence again.”)

Reader 2 awards 1 point for each correctly read sentence

|

Pairs switch jobs after 5 minutes.

(&3]

Reader 2 reads the same text for 5 minutes Start:
End:

Reader | corrects mistakes using the correction procedure
(e.g., “Stop. You missed that word. Can you figure it outr
[waits approximately 4 seconds] Good. Read the sentence
again.” Or “That word is ___. What word’ Good. Read

the sentence again.”)

Reader | awards 1 point for each correctly read sentence

Reader 2 retells the story for 1 minute (Gr. 2-3) or 2
minntes (Gr. 4-6) Retell prompts: “What happened first=”
and “What happened next?” Start: End:

9

Stmdents mark a total of 10 points for retelling story

Pair 1: Number of +/9 =

Pair 2: Number of +/9 =

% Partner Reading Fidelity

% Partner Reading Fidelity
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Part III: Paragraph Shrinking

(Note: Observe at least hwo pairs)

Pair One Pair Two
+ + - Step Checklist

1 Reader 1 reads aloud from NEW text for 5 minutes
Start: __ End:

2 Reader 1 names the most important “who™ o1 “what” in
the paragraph

) Reader 2 awards 1 point for correct answer

4 Reader 1 states the most important thing about the “who”
or “what”

5 Reader 2 awards 1 point for correct answer

6 Reader 1 states the main idea in 10 words or less

7 Reader 2 awards 1 point for correct answer

8 Reader 2 helps fix answers using the correction procedure
(e.g., “That’s not quite right. Skim the paragraph and try
again.”)

9 Pairs switch jobs atter 5 minutes

10 Reader 2 reads aloud from NEW text for 5 minutes
Start: End:

11 Reader 2 names the most important “who™ o1 “what” in
the paragraph

12 Reader 1 awards 1 point for correct answer

13 Reader 2 states the most important thing about the “who”
or “what”

14 Reader | awards 1 point for correct answer

15 Reader 2 states the main idea in 10 words or less

16 Reader 1 awards 1 point for correct answer

17 Reader 1 helps fix answers nsing the correction procedure

(e.g., “That’s not quite right. Skim the paragraph and try
again.”)

Pair 1: Number of +/17
Pair 2: Number of +/17 =

% Paragraph Shuinking Fidelity
% Paragraph Shrinking Fidelity
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Part IV: Prediction Relay
(INote: Qbserve at least two pairs)

Pair One Pair Two
+ . + - Step Checklist
1 Reader 1 predicts what will happen in the text
2 Reader 2 assigns 1 point for making a reasonable prediction
5 Reader 1 reads a half page of NEW text
4 Reader 2 assigns 1 point for reading half page
5 Reader 2 asks Reader 1, “Did your prediction come trmer”
6 Reader 1 answers, “Yes,” “no,” or “don’t know yet.”
i Reader 2 assigns 1 point for Reader 1’s response
8 Reader 1 makes a new prediction (and process of
predicting and assigning points continues until pairs switch
roles)
9 Pairs switch jobs after 5 minutes
10 Reader 2 predicts what will happen in the text
11 Reader 1 assigns 1 point for making a reasonable prediction
12 Reader 2 reads a half page of NEW text
13 | Reader 1 assigns 1 pomt for reading half page
14 Reader 1 asks Reader 2, “Did your prediction come truer”
15 Reader 2 answers, “Yes,” “no,” or “don’t know yet.”
16 Reader 1 assigns 1 point for Reader 2’s response
17 Reader 2 makes a new prediction (process of predicting
and assigning points continues until time ends)
Pair 1: Number of +/17 = %o Prediction Relay Fidelity
Pair 2: Number of +/17 = % Prediction Relay Fidelity

104




Part V': General Teacher Bebhaviors

o3 - Step Checklist

1 Most pairs (most =80%; in a class of 20, 8 of 10 paurs) actively follow
along and are engaged in activities

2 Teacher monitors most paits (most =80%; in a class of 20, 8 of 10
pairs) throughont the PALS lesson

3 Teacher awards extra points to individuals and/ or large group for good
PALS behaviors

- Provides positive teedback to individuals and/or large group

5 Provides corrective feedback individuals and/or large group (as needed)

6 Partner Reading lasts 10 minutes

7 Story Retell lasts 1 minute (Grades 2-3) or 2 minutes (Grades 4-7)

8 Paragraph Shrinking lasts 10 minutes

9 Prediction Relay lasts 10 minutes (INo7e: Prediction Relay is introduced in
Week 5)

Number of +/8 (or 9) =

% General Teacher Behaviors Fidelity

Sunmmary
Activity Number of Total %o
+ Number
Possible
Classzoom Arrangement/Set-Up 4
Partner Reading Pair One 9
Partner Reading Pair Two 9
Paragraph Shimking Pair One 17
Paragraph Shrinking Pair Two 17
Prediction Relay Pair One 17
Prediction Relay Pair Two 17
General Teacher Behaviors 8or9
Overall Grade 2-6 Reading PALS Integrity 98 or 99
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Figure 3

Consultation Procedural Integrity Checklist

Week

Provided feedback prior to today’s PALS
about previous observation. Including:

= One strength or improvement.

corresponding to key PALS
components.

about the missed student items.

observation.

= Completed TI checklist for today’'s
PALS.

Tl graph.

= Corrective feedback on missed items

= Showed teacher Tl graph up to previou

= Calculated today’s percentage treatmen
integrity and added the data point to the

= Asked teachers to remind entire class

[72)

—*

Observation 1
Date

Observation 2
Date

Progress Monitoring
Date

o Progress monitored 3 lowest ELL students and 3$bwen-ELL students.
o0 Showed teacher student progress monitoring graphesatch student.
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Figure 4
Consultant Rating Profile

Consultant Rating Profile

Teacher: Consultant: Date:

Please rate your agreement with each of the fotigwtatements. For the first 7 items, please rate
your agreemerfor the period of time the RTI specialist providedfeedback on PALS
implementation.

>0 >0 >0 > w
2 5 £ 5 EQ g o
°og 2 3 =g= S 3
Statement: n A nAa n N
1. The feedback the RTI Specialist 1 5 3 4 5 6 7

provided was helpful.

2. The RTI Specialist listened to my
concerns.

3. Communication with the RTI
Specialist was timely and helpful.

4. The performance feedback process
was a good use of my time.

5. I would choose to seek help from thi
RTI specialist again in the future.

4

6. The assessment and graphs of
students’ reading progress was useful 1 2 3 4 5 6 7
and informative.

7. The graph showing % treatment
integrity obtained in PALS 1 2 3 4 5 6 7
implementation was useful.

8. PALS was implemented as planned, 1 2 3 4 5 6 7

9. PALS was effective. 1 2 3 4 5 6 7

10. | was satisfied with PALS’
effectiveness.

Adapted from Noell et al., 2005
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Figure 5
Impact of performance feedback on percent treatimeedrity
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Figure 6
Impact of Performance Feedback on Oral Reading tfdy
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Table 1
Initial oral reading fluency scores

Classroom Grade Number of Average ORF before Percentile on Aimsweb
students in PALS National Norms
class
1 2 32 122 words per minute ‘Bpercentile
2 3 17 59 words per minute 1 percentile
3 5 27 116 words per minute ‘DBercentile
4 5 27 126 words per minute percentile
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Table 2

2 x 2 Table for Calculating

Overlap Intervention Baseline Total

Higher a b % baseline points
Lower c d % intervention points
Total % baseline points % intervention points 100

Parker, Hagan-Burke, & Vannest, 2007
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Table 3

Treatment integrity of PALS core components

Core Component

observations in which

% of baseline

% of PF observations in
which component was

component was implemented

implemented
All students are paired. 100 100
Students are reminded to sit side by 91 100
side.
Higher reader reads first. 100 100
Students use question cards. 74 100
Students use correction cards 39 63
Use of the points system. 74 67
Partner reading done. 100 100
Partner reading timed correctly. 74 93
Retell done. 100 100
Retell timed correctly. 57 100
Paragraph shrinking done. 70 100
Paragraph shrinking timed correctly. 65 83
Prediction relay done. 87 83
Prediction relay timed correctly. 70 57
Teacher monitors pairs for 75% of the 91 97
time.
Teacher provides corrective feedback 91 97
Teacher gives positive feedback or 74 87

bonus points for desired
tutoring/reading behaviors.

Adapted from Vadasy et al., 1997
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Table 4
Change in treatment integrity

Baseline Average Performance Tl at Final Session
Feedback Average
Classroom 1 13% 45% 71%
Classroom 2 70% 85% 93%
Classroom 3 22% 55% 73%
Classroom 4 61% 82% 84%
Average 42% 67% 80%

Table 5
IRD and REffect sizes
IRD 95% ClI R 95% ClI
Classroom 1 1.00 [.38 - 1.00] .40 [.03 -.76]
Classroom 2 .28 [-.17 - .63] .48 [.O7 -.79]
Classroom 3 1.00 [.38 - 1.00] .66 [.11-.92]
Classroom 4 .65 [.11 - .87] .50 [.04 - .83]
Average 73 51
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Table 6
Growth rates in words per week

Mean ED) t p

ELLs and native speakers combined

Overall .65 (.97)

Baseline 2.05 (4.57)

Performance feedback 2.86 (3.79) .61 .55
ELLs only

Overall 49 (.79)

Baseline 1.66 (4.50)

Performance feedback 2.29 (3.43) .36 .73
Native speakers only

Overall .82 (1.14)

Baseline 2.47 (4.82)

Performance feedback 3.47 (4.23) 48 .64
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Table 7
Consultant rating profile

Statement Average rating
(1 = strongly disagree, 7 = strongly agree)

1. The feedback the RTI Specialist provided was

helpful. 6.75
2. The RTI Specialist listened to my concerns. 7
3. Communication with the RTI Specialist was

timely and helpful. 6.5
4. The performance feedback process was a good

use of my time. 6
5. I would choose to seek help from this RTI

specialist again in the future. 5.5
6. The assessment and graphs of students’ reading

progress was useful and informative. 6.75
7. The graph showing % treatment integrity

obtained in PALS implementation was useful. 5.5
8. PALS was implemented as planned. 6.75
9. PALS was effective. 55
10. | was satisfied with PALS’ effectiveness. 5
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